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A MUCH-NEEDED DEVICE. 

The report of the New York-Boston, 
and return, reliability contest shows that 
the greatest number of stops of gasoline 
machines were those due to ignition 
troubles, and of these a large proportion 
were caused by fouling of spark plugs. 

It should not be such a difficult prob- 
lem to devise a spark plug, which would 
not be subject to this trouble, and we have 
no doubt that there are at this time cen- 
tirely satisfactory plugs to be had. 
that the 


greater number of breakdowns or stops 


Our experience has been 


of automobiles are due to just such small 
causes as a foul spark plug or loose nut, 
and while these troubles are not serious, 
they are very annoying. The automo- 
bile manufacturers should profit by the 
experience of the early trolley roads and 
devote more attention to minor details of 
construction. It was not until this was 
done that the trolley çar became a pat- 


tern of reliability. 


MARCONI’S LATEST ACHIEVEMENT. 

When it was announced about a year 
ago that signals had been received by 
Mr. Marconi at St. Johns, Newfoundland, 
from Poldhu, England, the possibility of 
sending intelligent messages was at once 
admitted by the well-informed. It was 
seen that it was simply a matter of power, 
and that with the proper increase at the 
sending station, and under suitable at- 
mospheric conditions, messages could be 
received and sent across the ocean. It 
is, therefore, very gratifying to have these 
views confirmed within the short space of 
one year. 

On the twenty-first of last December 
Mr. Marconi announced that intelligent 


messages had been received at Cape 
Breton, Nova Scotia, from Poldhu, for 
some time past, and, moreover, that the 
station at Cape Breton had succeeded in 
sending messages which had been received 
at Poldhu. 


that messages in Italian had been sent 


A later press despatch states 


from this country and received in Eng- 
land without error, although the operators 
at that end of the line have no knowledge 
This demonstrates that the 
system can be operated reliably under the 


of Italian. 


conditions then obtaining. 

Aside from the old question of the com- 
mercial value of this installation, Mr. 
Marconi is deserving of much praise for 
his continued effort and hard work. It can 
not be denied that this brilliant young 
Italian has, in a comparatively short 
time, accomplished results which are truly 
remarkable. The idea of sending mes- 
sages by the wireless system across the 
ocean is not new, but it is safe to say that 
very few scientific men or engineers ex- 
pected to see this accomplished so soon. 


There has been a gratifying response 


to the suggestion of forming local 
chapters of the American Institute of 
Electrical Engineers, but not yet equal tu 


the warrant for such an action. 


1 


AN OPENING FOR YOUNG ENGINEERS. 

Our attention has recently been called 
to the fact, through a letter from a promi- 
nent patent attorney, that the patent 
office is in need of technical men as ex- 
This 
socms to be an excellent opportunity, 


aminers of patent applications. 


more especially for the younger members 
of the engineering profession. In order 
to obtain a position as examiner, it is 
necessary to pass certain civil service 
examinations, but this should be an easy 
matter for the graduates of any of our 
Unfortunately, the de- 


mand has been so great and applicants so 


technical schools. 


few that it has been necessary to lower 
the standard of requirement in order to 
obtain the requisite number of examiners. 
This condition of affairs would hardly 
continue if those capable of filling such 
positions could be brought to see the ad- 
vantages of this class of work. 

The work at the patent office is not 
only very varied in character, but part of 
This is 
particularly true of the electrical section. 


it is, as well, strictly scientific. 


The examiner must become thoroughly 
drilled in theory, while the minute atten- 
tion required for the smallest details can 
not fail to give excellent training. There 
are as many different lines of work in the 
patent office as there are practical appli- 
cations, so that the examiner should be 
able to work along that line for which he 
Although the 
character of the work may not seem attrac- 


has a particular bent. 


tive to young men, as they generally are 
anxious to get out into what they call 
“practical work,” it is, nevertheless, true 
that the work of the patent office is, in 
a sense, the most practical kind. Here 
all the latest developments and improve- 
ments are brought and discussed critically, 
and the examiner must become thor- 
oughly familiar with all types and classes 
of apparatus used in the particular line 
of work in which he is engaged. Indeed, 
it would be hard to imagine a class of 


work which would give the young engi- 
neer a better preparation for the success- 
ful application of theory and processes 
than does that of the patent office. 

Another side of this subject to which 
attention may be called is the legal side; 
and should an examiner have an aptitude 
for this class of work, he is sure to be 
noticed before long. It has been the ex- 
perience of the patent office that young 
men of this kind are eagerly sought for 
by patent attorneys and the law depart- 
ments of the large electrical manufac- 
turers, who pay them well. The pay of 
the patent office examiners, however, js not 
unsatisfactory for young men, and dur- 
ing recent years advancement has been 
rapid beeause of the lack of competent 
men. | 

On the other hand, the question of 
remuneration should be a minor one with 
He should look forward 
This can 


the young man. 
and aim at a high position. 
only be secured by continuing the train- 
ing which, although excellent, has only 
been started by the technical schools. 
Only in this way can he hope to attain 
With this end in view, 
the advantages of patent office work are 


the end sought. 


great, for not only, as pointed out above, 
is it an excellent training in itself, but 
the hours of work are such that outside 
study can be carried on effectively. 

It is hoped, both for the sake of the 
patent office, as well as for many prom- 
ising young men, that they may realize 
the value of the work done there and that 
there may be in the future no lack of 
capable applicants. The experience of 
many examiners has been that there is 
little difficulty, after becoming thor- 
oughly familiar with their work, in ob- 
taining well-paying positions, and there 
is no reason for believing that other 
young men may not be equally successful 
through the same means. 


Pee eee ee 


ELECTRIC FERRYBOATS. 

Why has not some one tried equipping 
an electric ferryboat? This would seem 
to be an ideal way of propelling those 
boats which make but short runs and lie 
at the slip for practically half the time. 
It would be a simple matter to arrange 
contacts for automatically charging when 
at the wharf, and it certainly seems prob- 
able that, in addition to the other con- 
veniences, such boats would show a de- 
cided reduction in cost of operation, 
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RAILROAD CAR BRAKING. 

The paper on “Railroad Car Brak- 
ing,” presented by Mr. R. A. Parke at a 
recent mecting of the American Institute 
of Electrical Engineers, is a very welcome 
contribution to this most important sub- 
ject. Mr. Parke is recognized as a high 
authority on all matters pertaining to 
braking, and the thorough manner in 
which he handled the subject makes his 
paper doubly valuable. | 

After a discussion of the importance of 
the problem, the author takes up the 
theory. Unfortunately, there is little re- 
liable data on braking, so that it is ex- 
tremely difficult to check satisfactorily 
the deductions arrived at from theoretical 
considcrations. Certain facts, however, 
are well established, and these have a 
very important influence upon the proper 
method of operating railway cars. This 
is particularly true for city street rail- 
ways, where a fair average speed is de- 
manded and where stops are frequent. 
Attention is called to the fact that the 
importance of stopping quickly is second 
only to that of moving the cars. 

The problem of properly braking cars 
is far more intricate than is generally 
supposed. The cocfficient of brake-shoe 
friction decreases with increased speeds, 
and at constant speed it decreases with 
the time that the surfaces are in contact. 


To effect a quick stop it is necessary to 


apply pressure to the brake shoes which 
is Just insufficient to cause skidding of the 
wheels. The more nearly this point can 
be reached without actual skidding, the 
more quickly will a car be brought to 
rest. But difficulty is encountered here 
because the increase of friction at the 
brake shoes, due to the decrease of speed, 
may cause the wheels to lock. In ordinary 
practice, therefore, it has been found 
necessary to apply only such pressures as 
will not cause skidding at any speed. This, 
of course, means that cars can not be 
stopped as quickly on an ordinary track 
as would be the case could a suitable 
varying pressure be applied to the brakes, 
this being greatest when first applied and 
decreasing with the decrease of the co- 
eflicient of friction as the speed falls off. 

Another interesting point brought out 


in this paper is the effect of applying the 


Vol. 42—No. 1 


Since the 
centre of gravity of the car is some die- 


retarding force at the rail. 


tance above the rail, the effect of the ap- 
plication of the brakes is to cause a 
tendency for the car to rotate. This is 
restricted by the trucks, but results in 
increasing the pressure upon the forward 
wheels and decreasing that on the rear 
wheels. This decrease, it is stated, is, 
under normal conditions, about fifteen 
per cent; and since it is essential to pre- 
vent skidding when stopping the car, the 
allowable pressure upon both wheels must 
be fifteen per cent less than it would be 
were this effect not present. Of course, 
if the cars ran but one way it would be 
possible to adjust the forward brakes for 
this difference and thereby secure more 
efficient action. 

In addition to the tendency to rotate, 
produced by the point of application of 
the retarding force, there is a further 
tendency to tilt the car, produced by the 
usual arrangements of brakes when the 
shoes are placed on the outside of the 
wheels. With this arrangement the for- 
ward shoe is dragged down, drawing with 
it the forward end of the truck, while the 
rear shoe is forced upward and with it 
This dele- 
terious effect has been overcome very 


the rear end of the truck. 


prettily by Mr. Parke by placing the brake 
shoes between the wheels. This position 
reverses the effects mentioned above and 
has the further advantage of enabling the 
pressure upon the forward brake shoe to 
be increased and that upon the rear shoe 
to be decreased, by proper design, so as to 
bring about the desirable change in press- 
ure upon the wheels when stopping the 
car. 

To secure the variable pressure upon 
the brake shoes which is necessary to give 
the maximum braking effect, a special 
tvpe of air-brake has been designed, and 
it is stated that stops from the higher 
speeds with this brake are thirty per cent 
shorter than possible when a constant 
pressure is applied to the brake shoes. 
It is claimed that the use of this brake 
will eliminate to a considerable extent 
the personal equation of the operator. 
The proper point at which to apply the 
brake, the initial force of application and 
each subsequent increase or reduction are 
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matters of personal judgment in most 
cases under ordinary conditions; and, to 
be safe, the engineer generally applies the 
brake sooner than is necessary, and then 
approaches the station at a diminished 
speed. With the new type of brake, and 
where definite speeds may be depended 
upon, the point at which the brakes 
should be applied may be designated by a 
signal post, enabling full speed to be 


maintained as long as possible, and there- 


by saving an appreciable amount of time. 

The consideration of other methode of 
braking, in particular, the electric or 
magnetic brake, is very interesting. The 
ideal way of stopping an electric car 
would, of course, be to use the motors as 
generators, and throw back into the line 
a large part of the energy stored up in the 
momentum of the car. Unfortunately, 
we have not been able to do this as yet 
under ordinary operating conditions. The 
motors may, however, be used as gener- 
ators, and dissipate the stored-up energy 
in heating rheostate; but this method has 
some disadvantages—in fact, it either 
calls for larger motors or causes them to 
Thie 
system does not do away with the neces- 


operate at a higher temperature. 


sity of some form of mechanical brake, 
which can be used, in case of a disable- 
ment of the motors, and to hold the car 
on grades. An interesting development 


ELECTRICAL MINING NOTES. 
SYDNEY F. WALKER. 


WHERE ELECTRICITY COMES IN TO SAVE 


MONEY IN MINING WORK. 

Two instances have recently come under 
the writer’s notice in this country where, 
though electricity was not the actual 
source of economy, it enabled economies 
to be realized that would otherwise not 
have been practicable. In the first case, 
the South Durham Colliery Company 
has two collieries, situated about half a 
mile apart. One of them had been used 
for some time for pumping water only, 
the seams which had been previously 
worked at that colliery having been 
worked out owing to a fault. The shaft 
was a very small one, and there was no 
room in it for cages as well as pumping 
gear. Some months since the company 
sunk to another seam at this colliery and 
wished to draw coal again from it, but 
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of this method of braking may be men- 
tioned, in which the energy which is usu- 
ally diszipated at the brake shoes is, in 
this system, converted into heat in 
specially designed rheostats, and is used 
for heating the cars in cold weather. The 
energy wasted in the starting rheostats is 
not ineonsiderable, but in few cases would 
be sufficient to heat the cars properly. 
However, by using the rheostats both for 
starting and for stopping, sufficient heat 
is developed to maintain any car at a 
comfortable temperature. 

Some engineers have sought to secure a 
better braking effect by using track 
brakes, but this is shown to be ineffective 
because the application of a mechanical 
track brake must be at the expense of 
pressure upon the wheels, rendering the 
wheel brake less effective. It is thought 
that the friction between the track brake 
and the rail is less than that between the 
brake shoe and the wheel, so that prac- 
tically the track brake would be less ef- 
fective. These objections, however, do 
not apply to a magnetic track brake, and 
a very ingenious arrangement of such a 
The 


magnetic brake does not replace the wheel 


brake is described in this paper. 


brakes, but supplements them, and, in 
addition, supplies the braking force. The 
magnetic brake is suspended from suit- 
able hangers attached to the wheel brakes. 


were confronted with the difficulty that 
the shaft was already used for pumping, 
and the plant left no room. The pump 
in use at the time was an old Cornish 
pump. There were four courses open to 
them. They could enlarge the shaft, 
they could put down steam plant and 
carry steam down the pit to the pumps 
underground ; they could put down com- 
pressed air plant, carrying the com- 
pressed air down the pit, to drive the 
pumps, and they could put down an elec- 
trical plant to do the pumping. The 
clectrical plant won the day for the fol- 
lowing reason: At the other pit there 
were coke ovens, whose gases were used 
to fire the boilers, and there was sufficient 
gas coming away from the ovens to do all 
that was required at the colliery, and to 
provide power for pumping at the other 
colliery. If the coke oven gases could be 
used the power would be obtained for 
nothing, so far as fuel was concerned. 
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When excited, it is drawn down to the 
rail and, by the motion of the car, ia 
forced backward. This applies both wheel 
brakes; and the parte can be so designed 
With 
this system the need of cross-rods, brake 


as to secure the maximum effect. 


beams, etc., which in many cases have 
prohibited the use of the inside brakes, is 
done away with. By exciting this track 
brake from the motors, all danger of 
skidding is prevented, as the braking 
force is removed as soon as the wheels 
cease to revolve. 

This method of braking is very pretty. 
We have, first, the retardation due to the 
friction of the magnetic brake upon the 
rail. This in no way diminishes the press- 
ure upon the wheels, so that the wheel 
brakes which are applied by the track 
brake can be as effective as if applied 
mechanically. We have, moreover, the 
retardation due to the back torque of the 
motors when operated as generators. 

It would seem hard to improve upon this 
svstem except by using the motors them- 
selves for braking, as indicated above. 


The author states that the efficiency of the 
magnetic brake, under various conditions 
of service, far exceeds that of any other 
system for the retardation of trains; and 
as this system can be combined with the 
heating system of the car, it will doubtless 
be given a thorough trial by many electric 
roads. 


i a a a a e n e a e a e  - 


And this plan was adopted. At the Harry 
pit, where the coke ovens were situated, a’ 
compound engine was put down capable 
of furnishing 440 indicated horse-power 
with 100 pounds of steam, and it was 
arranged to drive a six-pole, continuous- 
current dynamo, whose output was 400 
amperes at 550 volts. The generator was 
compound wound, and it was arranged to 
compound up to fifty volts between no 
load and full load. Naked cables were 
carried on poles by the side of the com- 
pany’s private railway connecting the 
collieries to the John Henry pit where the 
pumping was to be done, and they were 
there connected to insulated cables going 
down the pit to the pump house. Two 
three-throw ram pumps were provided, 
each having rams eleven inches diameter 
by eighteen-inch stroke and capable of 
throwing 500 gallons of water a height 
of 400 feet driven by two four-pole 
motors. The result has been completely 


satisfactory. The work of the pumps 1s 
accomplished by one boiler, thirty feet by 
seven feet, and the shaft and boilers at 
the other pit are left free for winding. 
The manager reckons that a saving of 
three tons of coal per day has been ef- 
fected, or, say, 1,100 tons per annum, 
which iə equivalent to increasing the 
output by that quantity. It should be 
pointed out, however, that the office of 
the electrical plant was that of dis- 
tributor, and that the economy lay in the 
ability to make use of the cheap source 
of power by the aid of electricity. It 
could not have been used for the purpose 
bv any other means. The work was car- 
ried out by Ernest Scott & Mountain. 


AN ELECTRICALLY DRIVEN FAN ON TOP OF 
A HILL, A MILE AWAY. $ 


This waə another case in which con- 
siderable economies were realized by the 
aid of electricity as a distributor. In this 
case, Miestenan’s colliery, in Northum- 
berland, found it necessary to put up a 
fan on top of a hill. The colliery con- 
sists of a level, as it is called in this 
country, a drift as it is sometimes called. 
It runs into the side of the hill, and the 
ventilation is secured by a shaft sunk at 
the top of the hill meeting the level. 
Ventilation had been done up to very re- 
cently by a furnace at the bottom of the 
shaft. This is the plan which was com- 
mon all over the counties of Durham and 
Northumberland, but is rapidly being 
displaced by fan ventilation. In this 
case the management thought it wise to 
put up a fan, and the question arose how 
was it to be driven. There was no power 
nearer than the mouth of the level, where 
the colliery works were situated. There 
‘were also coke ovens there, whose gases 
were used for raising steam from the 
boilers. The cost would have been con- 
siderable to erect boilers and engines on 
the hill, besides which the attendance 
would have been a considerable item. As 
in the other case the problem was solved 
by the aid of electricity, but in this case 
three-phase plant was employed. A three- 
phase generator of 150 horse-power has 
been fixed near the mouth of the level 
where the boilers are situated, driven by a 
simple double-cylinder engine, the cur- 
rents being generated at 550 volts and 
forty periods per second. The currents 
are taken up the hill, by the side of the 
company’s railway, by means of naked 
wires, six of them carried on poles to a 
house which has been erected alongside 
the shaft at the top of the hill. In this 
house, which looks more like a workman’s 
cottage than an engine house, is located 


‘the best Yorkshire methods. 
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the fan itself, one of Capelle’s seven fect 
in diameter by eight feet wide, with five 
fect diameter inlet ring, capable of de- 
livering 140,000 cubic feet of air per min- 
ute at one and one-half-inch water gauge, 
and the three-phase motor which drives 
it and its starting slot. The water gauge 
measures the pressure at which the air is 
being driven or sucked through the shaft 
and workings. Close to the fan house a 
workman’s cottage has been built in which 
the man who looks after the fan lives. 
It has not been found necessary for him 
to be in constant attendance. In fact he 
does other work as well, looking at the fan 
plant at stated times, or when called upon 
to do so. This plant has also given com- 
plete satisfaction, and again instances the 
great utility of electricity as a distributor. 
The generating plant also furnishes cur- 
rent for lighting the offices, board school, 
chapel and workmen’s cottages, and it ex- 
tends for a mile from the generating sta- 
tion. A village about half a mile from the 
fan house has its streets also lighted from 
the same cables which supply the fan, 
the lights in the village being turned 
on and off by means of a time switch 
fixed in the fan house. It may be men- 
tioned that the tendency is growing very 
rapidly in the United Kingdom, where an 
electrical plant exists at the colliery, and 
there are few collieries of any note where 
one is not running to light all the public 
buildings connected with the colliery 
village as well as the roads. This latter, 
in particular, is a great boon, as up to 
very recently the roads in the neighbor- 
hood of collieries have been absolutely in 
darkness except when the moon shines, 
and many accidents have resulted from it. 


A TYPICAL YORKSHIRE INSTALLATION. 


The men belonging to the Denaby and 
Cadeby Main collieries, in Yorkshire, 
have been on strike for some little time, 
owing to some dispute with the manage- 
ment. A typical installation of three- 
phase plant which was laid out at Cadeby 
Main a short time since may be of in- 
terest. It is so typical, not of electrical 
methods, as seen in this country, but of 
The plant 
is laid down for haulage, to drive several 
endless wire ropes. Previous to the 
adoption of electric driving the haulage 
had been driven by steam engines, and be- 
fore putting down the plant the matter of 
condensation of the steam tested in a very 
practical manner. The steam pipe feed- 
ing the hauling engines was plugged up at 
the hauling engine house and a steam 
gauge fixed there. Two boilers were told 
off to do nothing but keep the steam 
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pressure constant at the gauge in the 
haulage engine house. It took two boilers 
to do it. Then the plant was laid down. 
Two sets of high-speed engines were con- 
nected to two three-phase generators fur- 
nishing current at 550 volts and forty 
periods. Two sets of cables were taken 
down the shaft and right to the engine 
house. Two three-phase motors with sep- 
arate starting and other accessories were 
fixed in the haulage engine house con- 
nected to two first-motion shafts, and the 
whole arranged to be interchangeable. 
Thus arrangements were made at the 
switchboard to connect either generator to 
either set of cables, or both generators to 
one set of cables, or to the two sets of 
cables, in parallel. At the hauling en- 
gine house, either motor can be connected 
to either set of cables, and both can be 
used together to work the haulage plant, 
or separately, as required by the load. It 
will be seen that it is almost impossible, 
with reasonable care in attendance, for a 
stoppage to occur from the breakdown of 
the electrical plant. 

The whole apparatus is also arranged 
well above the power that it is likely to 
be called upon to exert. This is one of 
the most important factors, in the writer’s 
opinion, in mining work, upon which con- 
tinuous working of the plant depends. A 
mine is not like an electricity supply sta- 
tion, though it often now has a fairly 
large supply station among its other plant. 
All apparatus at a mine has to stand 
rough usage to such an extent, even in 
the very best arranged mines, that a large 
margin of power is absolutely necessary 
for continuous working. ‘The plant re- 
ferred to has been eminently successful 
up to the time of the strike. The two 
boilers which were fully employed in gen- 
erating sufficient steam to make good that 
lost by condensation, now do the whole 
of the haulage, and do it easily. 

London, December 20. 
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HIGH TEMPERATURE ELECTROCHEM- 
ISTRY—NOTES ON EXPERIMENTAL 
aa aie ELECTRIC FUR- 


BY R. S. HUTTON AND J. E. PETAVEL. 


Tungsten and ferro-tungsten, which 
have been used for a considerable 
time for manufacturing — self-harden- 
. ing and high-speed tool steel, can also 
be most satisfactorily manufactured in 
the electric furnace, and this product 
has considerable advantage in that it is 
in a compact fused form, and is thus less 
liable to oxidation in the process of add- 
ing to the steel. One of the most impor- 
tant of these alloys is ferrosilicon, the 
manufacture of which has been taken up 
in several of the factories in which cal- 
cium carbide can be no longer produced 
with sufficient economy. The grade varies 
considerably, from fifteen per cent up to 
eighty-five per cent. The chief applica- 
tion of ferrosilicon is in the casting of 
iron and steel, where it plays the impor- 
tant rôle of deoxidizer, thus getting rid 
of blowholes, and, at the same time, ow- 
ing to the high heat of combustion, ren- 
ders the metal more fluid for casting. 

As to copper silicon, this has been pre- 
pared for a long time in the furnace of 
Cowles, and has found considerable appli- 
cation as a deoxidizer, and for increasing 
the tensile strength in copper and brass 
castings. There seems every indication 
that silicon itself will soon displace its 
alloys for some of the more important 
work. It is now prepared in consider- 
able quantities by the method of Scheid.} 
Among the rarer metals which have not, 
as yet, received any wide technical appli- 
cation we may mention ferrotitanium 
and ferrovanadium. Owing to recent 
work these metals have been shown to 
have considerable technical value in the 
steel industry, and the difficulties con- 
nected with their manufacture have been 
largely overcome. According to Rossi, 
the addition of titanium to pig-iron of 
whatever quality produces a considerable 
increase both in tensile and transverse 
strength.2 A similar but less marked 
effect is produced on steel. It is evident 
that when dealing with raw material of 
such high value as is the case with some 
of these rarer metals, it is very necessary 
to have an electric furnace in which the 
process can be kept well under control, 
and in which the loss of material can be 
minimized as much as possible; this re- 
sult has been achieved by using a prop- 
erly closed furnace. The development of 


1 Scheid, Eng. Patent No. 18,659 of 1899. 


2 Rossi, Mineral Industry, vol. 9, p. 715. 1900; Gold- 
schmidt, Zeitschr. für angew. Chemie, Heft 28, 1 1902. 
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the industry of the rarer metals has been 
most materially assisted by the beautiful 
discovery of Dr. H. Goldschmidt, in 
which the metallic oxides are reduced by 
finely divided aluminum; the process 18 
worked at Essen, by the Allgemeine 
Thermit Gesellschaft. This method, at 
first sight, possesses advantages over the 
direct electric furnace treatment, since 
metals with very low carbon content can 
be easily prepared ; but the refining of the 
metals in the electric furnace is by no 
means impossible of accomplishment, 
and will doubtless come more into gen- 
eral use and be further worked out as the 
industry increases. On the other hand, 
the Goldschmidt method is so indirect— 
aluminum, itself an expensive electric 
furnace product, being used—that, pro- 
vided a sufficient demand for any given 
metal exists, no trouble should be found 
in overcoming the few difficulties which 
remain for preparing a sufficiently pure 
material by a much more economical and 
more direct method. 

Carborundum—This industry, although 
by no means to be compared with calcium 
carbide so far as power is concerned, is 
of considerable importance and illustrates 
a type of furnace which is finding many 
other applications. 

The industry has increased very rap- 
idly, for, whereas, in 1893 six and three- 
quarter tons were manufactured, in 1901 
1,690 tons were produced, and the power 
in use has just been increased (Septem- 
ber, 1902) from 2,000 horse-power to 
3,000 horse-power, thus raising the out- 
put of some 2,690 tons. The manufac- 
ture of carborundum has often been de- 
scribed.2 The raw materials, which are 
heated together, consist of coke and sand ; 
a small percentage of sawdust and ealt 
is added, the one to ensure the porosity of 
the charge, the other to act as a flux. 
Carborundum, as is well known, has 
found large use as an abrasive, but of still 
more interest is its recent application in 
the steel industry, replacing to a con- 
siderable extent ferrosilicon. The impor- 
tance of this development may be judged 
by the fact that the present consump- 
tion of carborundum for this purpose 
alone is seventy-five tons per month. 
Still more promise is shown by the pro- 
posed use of this substance for making 
highly refractory materials. In this con- 
nection the discovery of Fitzgerald of 
“recrystallized” carborundum, which is 
prepared by agglomerating the finely 
divided material and reheating in the 

1 Moissan, Refining Pog aaa pals Le Four ta ee 


one see also Chemi Trade Journal, vol. 80, p. 458, 


2 Kohn, Jour. Soc. Chem. Industry, vol. 16, p. 868, 1897. 
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electric furnace, should be noted, as also 
that of Tone for using for similar pur- 
poses the “amorphous” variety, which 
always forms a considerable portion of 
the product. Each of the carborundum 


furnaces in use at Niagara employs 1,000 


horse-power, the voltage starting at 200, 
and falling to eighty as the furnace heats 
up; the units are kept working at full 
power, the voltage being varied according 
to the progress of the reaction. 

As is well known, the power is dis- 
tributed by the Niagara Falls Power 
Company on the constant-pressure sys- 
tem, and it is therefore necessary to have 
some means by which this variation in the 
resistance of the furnace can be coped 
with. The two principal ways in which 
this can be accomplished are to change 
the ratio of the transformer, or to add in 
another small transformer which can be 
used as a booster; in either case it is neces- 
sary to deal with the primary, as the sec- 
ondary connection for such large currents 
can not easily be manipulated. Fig. 10 
shows two of the most satisfactory ways 
of connecting for this purpose.! 

Artificial Graphite’-—It was during 
the development of the carborundum 
industry that Acheson’s attention was 
drawn to the formation of graphite in his 
resistance furnace, a discovery which has 
since been applied on a large scale. 
Artificial graphite had been known since 
the work of Despretz, in 1849, and from 
a commercial point of view had been pro- 
duced by the Girard and Street process, 
which consists in passing the amorphous 
carbon through the electric are. The 
Acheson process, however, is capable of 
dealing with the material in larger bulk 
and gives a pure graphite, containing as 
little as one-tenth per cent of ash. At 
first the work was limited to graphitizing 
articles of agglomerated amorphous car- 
bon. Such graphite electrodes are quite 
indispensable for the success of many of 
the aqueous electrolytic processes, both 
on account of their more compact nature 
and of their greater stability. 

It is generally ‘considered that the 
presence of small quantities of metallic 
oxides is indispensable for the graphiti- 
zation of amorphous carbon; in fact 
Acheson has found that pure carbon sub- 
mitted to the highest temperatures of his 


1 Peck, Electrochemical permet vol. 1, p. 5, 1902. 


2 Despretz, Comptes Rendus, 20, p. 709, 1849; Ber- 
thelot, a Ann. de Chim, et de Phys. E, vol. 19. p. 392; H. 
Moissan, Le Four Electrique, PP: 85-111; Girard and 
Street, Eng. Patent No. 13,340 of 1893, German Patent 
No. 78.926 of 1893: Street, Soc. Intern. des Electricians, 


see Electricians, vol. 35. . 542, A p G. Acheson, 


Franklin Institute 
chers, Zeitschr. für Elektrochemie, vol. 3, p. 893, 1897, 

3Sprieser, Zeitschr. für Elektrochemie, vol. 7, p. 971, 
etc., 1901; EOT Zeitschr. für Elektrochemie vol. 8. 
p. 148, 1902 


furnace remains untransformed. He has 
recently discovered, however, that there 
is no need for an intimate mixture of the 
carbon and metallic oxide, since the re- 
action can take place by a kind of cemen- 
tation process if the two are roughly 
mixed together, the metal vapor easily 
permeating the material. The action ap- 
pears to be a catalytic one, caused by the 
progressive formation and dissociation of 
metallic carbides, the presence of a small 
percentage of impurity thus being used 
time after time in the reaction. Girard 
and Street already, in 1895, pointed out 
tne part played by the metallic oxides in 
this reaction; they obtained, moreover, a 
fairly complete transformation of the 
amorphous carbon into graphite. Moissan, 
who has minutely studied the formation 
of graphite, has found that its properties 
vary largely according to the methods 
of production; but the question is by no 
means exhausted, and it seems probable, 
since the requirements vary from case to 
case, that a careful study of the influence 
of individual impurities upon the graph- 
ite produced may lead to the preparation 
of electrodes still more suited for any 
particular electrolysis than those at pres- 
ent manufactured. More recently this 
method has been applied to the direct 
graphitization of anthracite coals, with 
the production of a granular graphite, 
possessing very valuable properties for 
lubricating and similar purposes. Fig. 
11 gives section of the furnaces used for 
graphitizing electrodes. So as to increace 
the resistance of the furnace and reduce 
the intensity of current necessary, the 
electrodes are laid transversely and are 
surrounded by a mixture of coke and car- 
borundum. On the other hand, the re- 
sistance of the anthracite being initially 
high, a small core of carbon is inserted. 
The resistance of the furnace falls with 
the progress of the reaction, but is, of 
course, lower than in a carborundum fur- 
nace; the system of regulation is similar. 
The transformers first installed gave up 
to 37,000 amperes at between thirty and 
fifteen volts on their secondary circuit, 
the leads being properly interlaced to 
bring up the power-factor to a maximum. 
The frequency used at Niagara is as low 
as twenty-five cycles; it is probable, how- 
ever, that in installing a generatin, plant 
solely for such chemical work, an even 
lower frequency would be preferred. By 
the graphitizing process the conductivity 
is increased some fourfold; the density is 
also changed, rising from 1.5 to 1.9 that 
of amorphous carbon, to 2.1 to 2.5 that 
of graphite. Apart from the question of 
conductivity an important advantage of 
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graphite is the ease with which it can be 


“machined. It can be cut and planed with 


ordinary wood tools, and screwed without 
any difficultv. The American production 
starting with 162,382 pounds in 1897, 
has increased to 2,500,000 pounds in 
1901, about half this being in the form of 
electrodes. One thousand horse-power are 
employed in this manufacture, a number 
of furnaces being in use, each one in turn 
taking the full power; the change over 
can be made in a few minutes. 

We now pass to the consideration of 
aluminum, zinc, sodium, caustic soda, 
etc., which are primarily electrolytic 
processes, the heating effect of the cur- 
rent, though used to keep the cell in the 
molten condition, being of secondary im- 
portance. The electrolytic bath could, of 
course, in all cases be easily and more 
cheaply kept molten by means of an ordi- 
nary furnace, but these electrolytes are 
generally so corrosive in their action that 
the wear and tear on the crucible would 
make such a process unworkable. The 
electrolyte when fused by the current 
itself usually remains solid around the 
walls of the furnace, and thus forms a 
protective: layer. : 

Aluminum!—Since 1889 the only two 
processes in actual use for preparing this 
metal are those of Héroult and Hall, the 
former being confined to Europe, the 
latter to America. These two methods, 
the chemical and electrical nature of 
which seem to differ very little at the 
present time, consist essentially in the 
electrolysis of fused cryolite to which 
Al,O, is added as the separation of 
aluminum proceeds. 

The type of furnace used in either case 
is a carbon-lined crucible forming one 
electrode, the other being made up of a 
number of separate carbon rods. The 
differences between the two methods are 
essentially mechanical in nature; it is not 
easy to obtain any detailed information, 
as no doubt the success of the process de- 
pends in each case upon the perfection 
with which some of the inherent diff- 
culties have been overcome. The Hall 
process is worked by the Pittsburg Re- 
duction Company, which has the largest 
output of this metal. At Niagara Falla, 
in the two works, 10,000 horse-power is 
used; at Shawinigan Falls some 5,000 
horse-power, while at Massena, N. Y., a 
new plant is being erected for 12,000 
horse-power. The cella in use consist of 
3 Wallace, Journal Soc. Chem. Industry. vol. 17 p. 38, 
Mineral Industry. p14, 1802, Chandler. Journal Soc. 
Chem. Industry, vol. 19, p. 609, 1900 ; W. Murray Morrison, 
Journal Institution of F lectric | Engineers, vol. 31. p. 


400, 1901; Haber Zeitschr. fur angew. Chemie, p. 215, 
He ; Richards, Electro-Chemical Industry, vol. 1, p 49, 
! : l 
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thickly carbon-lined cast-iron pote six 
feet long by three feet wide by ten inches 
deep; these form the cathode in which 
the metal is collected. The anodes are 
some forty in number, and each carries 
about 250 amperes, the electromotive 
force being five volts; thus some sixty-five 
horse-power is absorbed in each cell, a 
number of the cells being connected in 
series. | 

So far as the actual electrolysis is con- 
cerned, the recent scientific work of 
Haber! is of interest; he has been able 
to explain the conditions necessary for 
satisfactory working. One of the most 
important factors in the expense of man- 
ufacture is the cost of purifying the 
hauxite, which is an hydrated oxide of 
aluminum, containing always a consider- 
able percentage of silica, iron oxide and 
titanic acid. The process most generally in 
use at the present time is that of Bayer, 
which 1s purely chemical in nature. 

A method recently invented by Hall pro- 
poses the purification of the bauxite in an 
electric arc furnace, by heating the mineral 
in contact with sufficient carbon or other 
reducing material to remove the impuri- 
ties, and leave the oxide in a fused state. 
The oxide after cooling is removed, and 
is a grey friable material easily soluble 
in the cryolite; it is considered that this 
may considerably cheapen the manufac- 
ture. The total output of aluminum can 
be gleaned only from very insufficient 
data, the companies refusing to give of- 
ficial statistics; however, it is said to have 
been approximately 7,500 tons for 1901. 
The yield usually obtained is about one 
pound of aluminum per twelve horse- 
power-hours. 

Sodium—This metal has for long been 
produced by the Castner process,? which 
is carried out at Runcorn, Niagara, in 
Germany and France, and consiste in elec- 
trolyzing fused caustic soda, the metal 
being lighter than the electrolyte rises to 
the top and is removed from time to time. 
The construction of the cell is of some 
interest, since by an ingenious arrange- 
ment of the anode and cathode a high 
current efficiency is obtained. The im- 
portant consideration seems to be the 
exact regulation of the temperature, since 
at already twenty degrees above the melt- 
ing point the recombination of the 
separating sodium is said to be so active 
that no metal comes to the surface. 
Several descriptions of the technical 
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dustry, vol. 1, p. 15, 1902 ; Journal Soc. Chem. Industry. 
p: 77. 1891; Rathenau and Suter, German Patent No. 


0672; 1896; R. Pauli, Chemische Zeitschrift, vol. 1, pe 4% 


January 3, 1903 


process have been given, and the current 
efficiency stated to be seventy to ninety 
per cent. At Niagara some 120 cells, 
each taking 1,200 amperes at five volta, 
are in use. | 

A careful study of thie electrolysis haa 
recently been made by Le Blanc and 
Brode,! who prove that the primary 
products are sodium at the cathode and 
oxygen and water at the anode; 
they do not seem, however, to have 


carried out many experiments at 
the lower temperatures, but state 
that the water remaining in the 


fused substance reacts with the sodium 
produced at the cathode, thus lower- 
ing the efficiency to fifty per cent, 
which is considerably below that quoted 
for the technical process. Sodium has 
also been produced by the Darling’ 
process, in which the fused nitrate is elec- 
trolyzed in cast-iron vessela provided with 
a thick diaphragm of magnesia and 
cement, with the production of nitric 
acid at the anode, and metallic sodium 
at the cathode. Each cell takes 400 am- 
peres, but the voltage is as high as fifteen 
volts. 

Caustic Soda—The problem of the elec- 
trolytic production of caustic alkalies and 
chlorine has for long been an important 
one, and has already met with a large 
amount of success, the Griesheim-Elek- 
tron, Castner-Kellner, and Hargreaves- 
Bird processes being among those which 
are worked on a large scale; all these, 
however, deal with aqueous solutions, and 
we are therefore not concerned with them 
here. The direct treatment of fused zalt 
offers considerable theoretical advantage, 
and several processes have been proposed, 
and among these we may mention the 
methods of Vautin, Hulin and Acker,? 
all of which employ fused lead aa a 
cathode to the sodium. The latter hae 
been working since December, 1900, at 
Niagara Falls, with very satisfactory re- 
sulte, using some 3,250 horse-power. The 
entire success depends on rapidly remov- 
ing the sodium alloy as formed, since its 
diffusion into the mass of lead takes place 
only very slowly, and the richer alloys are 
unstable in presence of the fused salt. 
Acker has prodnced this rapid circulation 
by employing a steam injector which 
causes the lead to flow rapidly past the 
anodes, and at the same time oxidizes out 
the sodium, producing directly anhydrous 
fused NaOH. The temperature at which 


1 Le Blanc and Brode, Zeitechr. fiir Elektrochemie, vol. 
8, pp. 097-707, 717-729, 1% 2 
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the steam and lead alloy comes in 
contact is already high, but is still 
further raised by the heat of com- 
bination of the sodium, and thus, of 
course, any excess of steam passes off 
without combining with the caustic soda. 
The circulation is so good that the lead 
alloy in the cell does not average above 
four per cent Na. The chlorine is drawn 
out by a fan and used for producing 
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Fig. 10.—REGULATING TRANSFORMERS FOR 
ELECTROCHEMICAL WORK. 


A shows the first method which consists in altering 
the transfcrming ratio by cutting out a certain number 
of the primary turns connected the electromotive 
force of the secondary circuit would be a maximum. to 
reduce it the switch B is closed and A is opened, C 
closed and B in turn opened, each successive operation 
diminishing the electromut.ve force by a fixed amount, 
the regulation being thus carried out witnout breaking 
tie current. 

represents a second method which consists in an 
boosting transformer. The current of the pi imar 
the hoster is adjusted according to the volts requ red 
in the seconda In the diagram this is achieved by 
connecting it th a certain number of turns of an auto- 
transformer placed across the mains. 


bleaching powder. The cells, which are 
arranged in pairs, one on each side of a 
central flue, are cast-iron tanks with 
linings above the level of the fused lead. 

Here, again, the inherent difficulties of 
furnace linings are surmounted by leav- 
ing a sufficient coating of unfused mate- 
rial which protects the walls. A central 
channel is provided below the actual elec- 
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Fig. 11.— ACHESON GRAPHITE FURNACE. 

This shows the furnace fitted for graphitizing elec- 
trodes ; as will be seen, the current passes through the 
charge, which itself forms the heating resistance. The 
carborundum furnaces are of a similur type, but on 
account of the high resistance of the material are con- 
siderably shorter, and are provided with a central core 
of coke. urnace absorbs 1,000 horse-power and 
is run for twenty-four hours. It is capable of graphitiz- 
ing 84 tons of carbon electrodes or 6 tons of an ite. 


trolytic vat, by which the lead which has 
been freed from its sodium is returned. 
The distance between the fused lead 
cathode and the carbon anode is very 
small, and thus the internal resistance is 
kept low. The anodes in each cell are 
four in number, and are formed of 
graphite, seven and one-half by fourteen 
inches; they carry 2,000 amperes each, 


? 


the voltage being seven. Forty-five cells 
are run in series. The anhydrous caustic 
formed runs over an iron lip into a re- 
ceptacle placed to receive it. The current 
efficiency averages ninety-four per cent. 

Zinc—Various processes have been pro- 
posed, and some are in actual use. The 
recently perfected “Phoenix” process of 
Swinburne and Ashcroft enables zinc to 
be produced by the electrolysis of the 
fused chloride, and is of particular in- 
terest on account of its application to the 
treatment of complex Broken Hill ores.+ 

Manganese7—In some respects very 
similar to the aluminum process is that 
recently worked out by Simon and Gin 
for the production of manganese. A bath 
of fused calcium fluoride is employed, in 
which the oxide is dissolved and sub- 
mitted to electrolysis, carbon being added 
to assist in the reduction. The advan- 
tage of complete regulation of ‘the tem- 
perature is, in this case, of great impor- 
tance, since manganese is already easily 
volatile at temperatures only slightly 
above its melting point. 

Phosphorus*—Already in 1888 Read- 
man and Parker perfected a satisfactory 
commercial process for the manufacture 
of phosphorus in the electric furnace. 
This method was tried on a large scale at 
the works of the Electric Construction 
Company, at Wolverhampton, and seems 
since then to have been used by Mere. 
Albright & Wilson, at Oldbury. This 
firm is also closely connected with the 
Oldbury Chemical Company, which oper- 
ates a plant at Niagara Falls. The 
method employed is very simple, the 
phosphate mineral in a finely powdered 
state being mixed with carbon and sand 
and heated in a closed electric furnace, 
the phosphorous distilling off and being 
collected under water. Other electric 
furnace methods are in use at Griesham 
and in France, and there is no doubt that 
for long the advantages of the direct fur- 
nace treatment have been fully made use 
of, although few details have been allowed 
to escape. 

(To be concluded.) 

The Swedish Government has de- 
cided to convert the 4,200 miles of govern- 
ment-owned railway into electric traction 
systema for the purpose of utilizing the 
natural water power of the country. 


1 Ashcroft, Inst. Mining and } greta ay, D aol , Electro- 
chemist and Metallurg:st, pp 241-249, 

2 Simon. Eng. Patent 17.190 of 1900; Gin, Rie 
tion electrique du Ferro- Manganése en France, procede, 
Simon, Paris, 191. 
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Leeds Electric Power Station. 


TYPICAL instance of the growth 
A of the electric lighting industry 
in Great Britain is afforded by 
the recent opening of an extra power- 
house at Leeds, in Yorkshire, consequent 
on the large and increasing demand for 
current. Supply was originally started 
on May 1, 1893, by the Yorkshire House- 
to-Ilouse Electricity Company, which 
held a provisional order under the 185% 
Electrie Lighting Act, with a plant which 
aggregated but 250 kilowatts. Under the 
management of this company the business 
gradually mounted up until at Decem- 
her 31, 1897, the capacity of the generat- 
ing plant amounted to 1,500 kilowatts. 
At that date the Leeds corporation ac- 
quired the undertaking, and, prior to the 
erection of the new station, the plant 
owned by the corporation aggregated 
nearly 6,000 kilowatts. Thus it will be 
seen that the growth has been continuous 
and has necessitated increases of plant 
from time to time to meet the growing re- 
quirements. In providing for this latest 
extension, which brings the total kilo- 
watts of the complete Leeds plants up to 
8,940, the electric lighting committee 
having decided to provide for some years 
ahead, and, by putting in larger size 
units and labor-saving apparatus, will be 
able to reduce the working costs by pro- 
ducing energy on a large scale. ‘The 
question of a power supply for motors 
has also received very careful attention, 
hence the decision to install a two-phase 
installation, a decision which was also 
partly influenced by a desire to convert 
a number of the existing single-phase ma- 
chines to two-phase. The site which the 
corporation had available for the new 
works comprised an area of 290 feet by 
181 feet, and the buildings erected consist 
of an engine house, switchroom, cable 
cellar, boiler house and workshops. 

The engine room is 220 fect long, 65 
feet wide and 33 feet high to crane rail, 
and 44 feet to the roof. The plant con- 
sists of one McLaren engine and one 
Belliss engine, coupled to E. C. C. alter- 
nators. The engine horse-power is 2,400 
cach and the dynamos are 1,500 kilowatts 
cach in capacity. The engines are of 
the enclosed triple-expansion type, with 
forced lubrication. The dynamos supply 
two-phase energy at fifty periods per sec- 
ond, and generate 2,000 volts on each 
phase. The armature is stationary and 
the field magnets revolve. The alternator 
shaft is bolted up direct to the engine 
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coupling and therefore runs at 200 revo- 
lutions per minute. The diameter over 
the field 


inches, and the weight of the magnets, 


magnets is thirteen feet six 


wheel and shaft is twenty-eight tons. The 


CABLE SUBWAY, LEEDS ELECTRIC POWER 
STATION. 


magnet poles are bolted to a cast-steel 
ring, which fits over a cast-steel spider. 
The armature winding is of the slotted 
type, and the exciter for each machine is 
mounted on the alternator shaft, having 


accommodating step-up transformers for 
feeding the outlying districts of the city 
at extra high pressure later on should it 
The switchboard has been 
made by Messrs. Ferranti, and consists of 
six sets of that firm’s two-phase, oil-break 


be necessary. 


switches on the dynamo board, with the 
necessary bus-bars, synchronizing appara- 
tus, ete., and thirty circuit panels of the 
ordinary spring-break type. The board 
is mounted on a glazed brick wall, the 
dynamo board being on one side of it 
and the circuit board on the other. The 
exciter regulators are placed on a separate 
table away from the board, with the in- 
struments in the exciting circuit placed 
on a small board at the back of the con- 
trolling table. 

The cable cellar, running under the 
floor of the switchroom, is so arranged 
that the cables leaving the board are car- 
ried down direct onto shelves, supported 
on brackets carried on iron pillars, and 
the cables then pass away into the cable 
runs as far as Queen 


subway, which 
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a capacity of eight kilowatts. In the 
cellar below the engine room are placed 
two surface condensing plants, each of 
which has 3,400 square feet of heating 
surface, and the number of tubes in each 
condenser is 2,245. These are three- 
quarters inch internal bore and seven feet 
nine inches long. 

The switchroom is built with a view of 


street, aedistance of 350 yards. By this 
means it is possible to get at any cable 
easily and at any time, as there is a space 
of two feet six inches between each tier of 
shelves through which the attendant can 
walk. The subway proper is eleven feet by 
seven feet, with a line of pillars support- 
ing the girders in the roof. The subway 
is capable of holding 200 cables, there be- 
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ing brackets on the walls and on either 
side of the centre columns. 

Coming to the boiler house we find 
twenty-four Babcock & Wilcox water-tube 
boilers, each having a heating surface of 
4,300 square feet arranged for, although, 
as a matter of fact, only eight have as 
yet been actually installed, each of them 
being fitted with superheaters and puri- 


fiers. The tubes are arranged in seven- 
teen sections, with twelve best solid 
drawn steel tubes to each section. ‘The 


boilers are fitted with Meldrum’s coking 
stoker and forced draught. Immediately 
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is placed over the boilers, which consists 
of 960 tubes, made by Messrs. Green & 
Son. There is only one chimney, placed 
in the centre at the eastern side of the 
boiler house, the boilers from the west 
side being connected to this by means of 
an overhead flue. The line shafting for 
driving the mechanical stokers and the 
conveying plant is all driven by means of 
two-phase motors. The coal-conveying 
plant is capable of dealing with forty 
tons per hour, the plant generally pre- 
senting no special features. 

The engineering and electric work has 


panded before it comes in contact with the 
moving blades of the turbine, and the 
Parsons, in which the steam is expanded 
while in contact with the turbine blades, 
the author passes to a discussion of the 
suitability of this type of prime-mover 
for driving alternators. In these sets it 
is desirable to operate at as high a speed 
as practicable, but for large units there is 
generally some choice, thus a 3,000-kilo- 
watt generator set to operate at forty 
cycles can be designed to run at either 800 
or 1,200 revolutions per minute. Having 
adopted a certain speed the diameter of 
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above the boiler house is the coal store, 
from which the fuel gravitates, by means 
of inclined chutes, into the mechanical 
stokers, each stoker having two chutes. 
When burnt, the clinker is thrown off the 
end of the moving bars of the mechanical 
stoker onto an inclined chute and the 
ashes are removed into a cellar under the 
boiler-house floor, where provision is 
made for slaking them and they are taken 
away by means of an ash-conveyor and 
stored in an overhead bin until they are 
removed from the works. An economizer 


been arranged by Mr. Harold Dickinson, 
the corporation electrical engineer, to 
whom I am indebted for the material and 


photographs forming this article. 
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Turbo-Alternators. 


Mr. W. B. Woodhouse, who has had 
some experience in operating turbo- 
alternators, contributes an article on 
the above subject to the Electrical Times, 
of London. After a brief comparison of 
the two types of turbine, the De Laval, 
in which the steam is completely ex- 


the armature is limited by the permissible 
peripheral velocity, and this raises the 
question in the construction of the ro- 
tating part whether to rotate the poles of 
the armature or to build an inductor ma- 
chine. The inductor design is not de- 
sirable because of well-known electrical 
faults. The rotating armature type is un- 
desirable because the disadvantages of 
high-pressure slip-rings are great and 
the construction of the armature is dif- 
ficult. Furthermore, the stationary arma- 
ture type gives a greater cooling surface. 
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Against the advantages of the revolving 
field type must be weighed the me- 
chanical difficulty of constructing a well- 
balanced magnet. This difficulty can be 
met by winding the field coils in holes 
in core discs similar to the construction 
of induction motors. With such construc- 
tion a peripheral speed of 1,300 revolu- 
tions per minute may be safely allowed, 
but the machine will have a large arma- 
ture drop. The author gives diagrams 
showing the steam consumption of both 
types of turbine and points out the de- 
sirability of so equipping the station that 
turbines need not be run at low loads. 
With the De Laval type, however, this is 
permissible, since a number of nozzles 
may be used and more or less of these put 
in operation as the load demands. In 
considering the cost of operating turbine 
sets it is said that the wages of the work- 
men are about half that for similar re- 
ciprocating engines and that the store 
bill is negligible so that the cost per unit 
output differs very slightly from the cost 
of coal per unit. As to steady running 
it is only necessary to see that the fre- 
quency of pulsation of the turbine beara 
no critical relation to the amount of in- 
ertia of the revolving parts. 

<> 
International Association of Munici- 

l pal Electricians. 


The executive committee of the Inter- 
national Association of Municipal Elec- 
tricians announces that several papers 
upon subjecte of interest have already 
been promised for the next convention. 
The committee will be glad to receive any 
suggestion in regard to topics or offers 
of papers. These suggestions should reach 
the committee not later than February 1. 
As the papers will be read at the conven- 
tion in abstract only, it is necessary that 
they should be printed and distributed 
beforehand, and for this reason all papers 
should be in the secretary’s hands not 
later than July 1. 

The committee is endeavoring to in- 
crease the value of the question box, and 
members desiring information on subjects 
connected with municipal electrical af- 
fairs are invited to send their questions 
to the committee. These questions will 
be assigned to gentlemen believed to pos- 
sess epecial knowledge in regard to the 
information desired, with a request that 
they prepare the answers for the next 
convention. Questions and answers will 
not be printed beforehand, but will be 
read by the persons to whom they have 
been assigned. 

Members of the association are re- 
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quested to cooperate with the committee 
in every way to make the next convention 
a success, and to send any suggestions 
they have to the secretary, Mr. Frank P. 
Foster, Corning, N. Y. A circular giv- 
ing further information will be sent out 
later. 


American Institute of Electrical 
Engineers. 


At the meeting of the directors of the 
American Institute of Electrical Engi- 
neers, Friday afternoon, December 19, 
the following associates were elected: 

Paul Leon Battey, James Rowland Bib- 
bins, William Augustus Bucke, Julius C. 
Calisch, Aaron Franklin Chamberlain, 
Frank Conrad, Arthur Leroy Cook, 
Charles Anthony Cora, Jack Randall 
Crawford, James Roger Crocker, Harold 
Platt Daniels, Louis Charles Dornbusch, 
Proctor L. Dougherty, Herbert William 
Drake, Walter Herman Eisenbeis, How- 
ard Shreve Fisher, Frank Fuller Fowle, 
Paul Mac Gahan, Charles Frederick 
Gray, Percy Le Roy Griffith, William 
Hallock, Beercham Harding, Horry Will- 
iam Smith, James Carleton Howe, John 
Russel Jeffrey, Charles Sheppard Johann, 
George Harvey Jones, John Bartleman 
Klumpp, Frederic Kirk Knowlton, 
Herbert Markle, Charles Michael Masson, 
George McQuilkin, Jr., Charles Holland 
Moritz, George W. Nistle, Grover Ches- 
ter Noble, Harry Mitchell Palmer, 
Charles Huntington Porter, Karl Chan- 
dler Randall, Charles W. Regester, 
Thomas Mayo Roberts, George Henry 
Sampson, Jr., Quincy Adams Scott, 
Albion Walker Shaw, Hayden Hobart 
Smith, Charles Edward Speirs, George 
Tatum Street, William Andrew Tread- 
way, George Mason Tripp, Lucius Otto 
Veser, Alonzo Sabine Wattson, Edgar 
Morris Wilkins and George Wrigley. 
Messrs. H. N. Potter and F. V. T. Lee 


were transferred to full membership. 
c 


Local Organization of the American 
Institute of Electrical Engineers. 


The chairman of the Institute com- 
mittee on local organizations make the 
following suggestions as to procedure: 
That a temporary organization be effected, 
consisting of a chairman and secretary 
and local committee of possibly three per- 
sons, most of whom, preferably the chair- 
man, should be full members of the In- 
stitute; that the date of meeting be about 
a fortnight after the regular meeting in 
New York city. The relative order of 
importance of all subjects to be discussed 
is: Current Institute papers, current In- 
stitute discussions, new related matter and 
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discussion, printed Institute papers, an 
abstract of which should be carefully pre- 
pared by some member. New eubjecta 
may be presented, particularly of local 
interest. Home rule will be encouraged 
to the greatest extent. The reason for 
differences in practice in various parts of 
the country is likely to lead to interesting 
developments, which may be brought for- 
ward through local meetings. 

The secretary will be prepared to fur- 
nish advance printed copies of papers - 
regularly presented at the New York 
meetings. Application should be made at 
least a week before the date on which 
they are scheduled to be read. They will 
be mailed to a list of addresses furnished, 
or sent in bulk for distribution at the 
meeting, as may be desired. 

It is essential in this work that some 
member take the initiative; and if he can 
obtain the cooperation of two or three 
others, a local committee may be formed 
which need not be authorized by the In- 
stitute. Whatever is done in this direc- 
tion will no doubt be heartily approved. 
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Local Chapter of the A. I. E. E. 
Formed at Cincinnati. 


A local branch of the American Insti- 
tute of Electrical Engineers has been 
formed at Cincinnati. The movement 
was inaugurated by F. G. Bolles, and the 
first meeting held in the officers’ dining- 
room at the works of the Bullock Electric 
Manufacturing Company on Wednesday 
evening, December 17. 

Eleven members were present, and 
after forming a temporary organization 
and discussing the different phases of the 
subject for some time, elected R. T. 
Tozier and L. E. Bogen as chairman and 
secretary of the permanent organization. 

It iə the intention to discuss papers 
presented at the New York meeting, as 
this will be feasible owing to the fact that 


the local meeting will be about three 
weeks later than the one held in New 
York, 

Mr. Bolles handed in ten new applica- 
tions for membership and stated that at 
least ten more would probably be secured 
before January 12, the date of the next 
meeting. 


In the electric recovery of pure tin 
from waste tin cuttings the tin ia re- 
covered by electrolysis, and the clean iron 
either sold as scrap or converted into 
green copperas, which may be further con- 


verted into red oxide and Nordhausen 
sulphuric acid. The electrolyte in the 
stripping tanks is a one and one-quarter- 
per-cent solution of commercial hydro- 
chlorie acid, to which is added a small 
quantity of oil of vitriol. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—XIll. 


BY W. A. TAYLOR. 


In the centre of the armature it is cus- 
tomary to put a brass adjustment screw 
with a check nut so that the end of the 
screw bears against the end of the core. 
This screw is intended to keep the arma- 
ture from pulling up against the core or 
the shell and sticking or freezing there. 
This screw is not absolutely necessary, for 
a cheaper and just as effective way is to 
place a small pin in the lower edge of the 
armature with the head riveted down fat. 
When the armature is pulled up the head 
of the pin strikes. This pin should, of 
course, be of brass, copper or other non- 
magnetic metal. 

The armature is suspended by means of 
a saddle or yoke with projecting lugs to 
hold the pivot screws. This saddle is 
usually made of a brass casting milled to 
the proper shape, but recently several 
makers have adopted the punched saddle. 
This is punched from sheet metal and 
formed up to the proper shape. Fig. 34 
shows this form of saddle. A shows the 
shape of the blank and B the finished 
article with the pivot screws inserted. 
“This is not necessarily better than the 
cast saddle; its advantage lies in that it 
is cheaper to make, and makes a better 
appearance. The hook rod should be made 
as light and slender as consistent with 
proper strength. The hook should be bent 
down just sufficient to hold the shutter 
securely; more than that amount will 
cause too much friction against the 
shutter. The front of the hook should 
recede toward the lower edge, so that when 
the edge of the shutter strikes it the hook 
will easily be raised. Where the hook rod 
does not rise easily the rod is apt to be 
bent or the pivot screws injured. The drop 
should be fastened to the mounting strips 
by at least two screws, and as large screws 
as can be conveniently used. The mount- 
ing, where there are several on the same 
mounting, should be of metal. This may 
or may not be placed with a veneer of 
rubber, fibre or other finish to improve 
the appearance. A rigid mounting is 
necessary at any cost, so that the switch- 
board may be shipped without incurring 
any injury. Some criticism has been 
made on metal-mounting strips because of 
the danger of throwing together the lines 
connected to drops which have been 
grounded on the core due to a lightning 
discharge. This trouble may, however, be 
eliminated by bushing the holes in the 
mounting strip. Still another way may 
be used, and that is, insulate the drop core 
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with a much heavier insulation than can 
be obtained by paper. A hard rubber tube 
slipped over the core before winding 
will serve the purpose very nicely and 
affords a cheaper insulation than bushing 
the mounting strip. 

The core of the magnet should be long 
enough so that it will be just flush with 
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the end of the shell. It should be of 
Norway iron, carefully annealed. The 
diameter of the core is usually five- 
sixteenths or three-eighths of an inch. 
The former size is better as a greater wind- 
ing room is afforded. Where ordinary 
series telephones are used the winding 
need not be more than eighty ohms, but 
the space for winding should be great, as 
the same shell will have to be used when 
the drop is to be 1,000 ohms or more for 
bridging lines. Should the winding space 
be small an exceedingly fine wire must be 
used with the high-wound drops. With 
such fine wires the office protection will be 
of no avail against a burnout; the drops 
will be destroyed before the fuse or heat 
coil blows. For bridging drops the re- 
sistance should be the same as that of the 
bells of the telephones on their respective 
lines. 

The terminals of the coil are usually 
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mounted upon the fibre head of the spool 
and pass out through holes in the arma- 
ture. These terminals are brasa pins of 
the shapes shown in Fig. 35. A has one 
end, C, smashed so that it has two little 
wings opposite each other, the other end 
is flattened and a hole drilled or punched 
through it. Before the end for the wire is 
flattened and perforated the terminal is 
pushed through the head of the spool, the 
little wings on the end, C, lodging in the 
fibre and holding it rigid. Another form 
is B; here the terminal screws into the 
spool head and the other end is drilled 
longitudinally for the reception of the 
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wire. These terminals should be turned 
carefully before the spool is wound to 
facilitate soldering the ends of the wire 
of the winding and also the line wire. 
The head of the spool which holds the 
terminals should be heavy so as to hold 
the terminals stiff. A thickness of one- 
eighth—or even better, five-sixteenths—of 
an inch should be used of fibre. Rubber 
may be used, but it is not as good as fibre 
as it is not strong enough. The heat from 
the solder is apt to soften the rubber head 
and loosen the terminals. 

The shutters are mounted on pivots on 
the front of the mounting stripe. The 
shutter should be made so that the centre 
of gravity is thrown as far as possible 
outside the pivot. Most af us have seen 
shutters which cling to the face of the 
mounting strip and refuse to fall after 
the hook is raised. In Fig. 33 the shutter 
is shown with a slight bend at the point, 
F. This bend throws the weight of the 
shutter away from the face of the board, 
and it will be sure to fall every time the 
hook is raised. The shutter should be of 
fairly heavy stock so that the night bell 
contact may be made certain. This night 
contact is made by the projecting lug, 
H, at the lower edge of the shutter which 
presses a spring, I, against the pin, P. 
This closes a circuit through the night 
bell. The pin, P, is insulated from the 
mounting strip. The spring, I, is fastened 
to the back plate of the shutter. It could 
be arranged so that the leg would strike 
directly against the pin, but in such a case 
the circuit would have to be made through 


the pivot of the shutter, and as this pivot 
is apt to be dirty the circuit will prove 
uncertain. The spring, I, is usually of 
thin German silver, but sometimes it is 
made from gold-plated spring brass. The 
gauge is usually about No. 32 or 34 
B. & S. The pin, P, is not always used ; 
sometimes a German silver wire is run 
across the face of the mounting strip in 
a groove, and the spring, I, makes the 
contact upon this wire. There are a large 
number of ways used to produce the night 
contact, but most of them are similar to 
that described above. 

<> 


New Generating Set for the Uni 
versity of illinois. 


There has recently been received the 
last shipment of the new generator set 
for the power plant of the University of 
Illinois. This combined engine and gen- 
erator set consists of a 200-horse-power 
compound Westinghouse engine and a 
150-kilowatt Westinghouse generator, 
with revolving field. This new equipment 
has been made necessary by the recent in- 
crease in the number of buildings at the 
university. 


12 


ELECTRICAL REVIEW 


Vol. 42—No. 1 


The Canadian Niagara Power Development. 


N no part of the Dominion of Canada 
are the power resources of that coun- 
try undergoing more active develop- 

ment than on the Canadian side at Niag- 
ara Falls. The site of this development 
is in Queen Victoria Free Park, a plot of 
ground lying close by the Horseshoe Falls 
and acquired for pleasure purposes, in 
order that mankind might view the stu- 
pendous spectacle of the mighty cataract 
untaxed. The spirit of industry is, how- 
ever, creeping into the pleasure plot con- 
fines, and already two companies have 
acquired franchise rights allowing them 
to develop large blocks of power, while a 
third company is now having its applica- 
tion considered by the government. 

The companies which now have fran- 
chises are the Canadian Niagara Power 
Company and the Ontario Power Com- 
pany, while the Toronto Niagara Power 
Company’s application is pending. The 
Canadian Niagara Power Company is 
practically the same as the Niagara Falls 
Power Company, which company owns the 
remarkable development at Niagara Falls, 
N. Y. At one time this company con- 
trolled the exclusive privilege of develop- 
ing power in Victoria Park, but saw fit 
to relinquish the exclusive features of its 
franchise, since which time the other 
companies have sought for rights there. 
The locality of the development is ideal, 
and it is possible to develop a very large 
amount of power, but it should be stated 
that all the power developed must be 
transmitted beyond the park limits for 
commercial application. In other words, 
the industrial sites will be outside of the 
park, while a portion of the developed 


By Orrin E. Dunlap. 


PORTAL OF THE CANADIAN NIAGARA POWER COMPANY'S TUNNEL, AT THE FOOT OF THE 
HORSESHOE FALLS. 


Rock Berne DUMPED ON THE BRINK OF HORSESHOE FALL’, NIAGARA. 


force will be transmitted to the New the Canadian N iagara Power Company 


York side of the river. 
THE CANADIAN NIAGARA POWER COMPANY. 
Inasmuch as the method adopted by 


for its development is practically the 
same as that of the Niagara Falls Power 
Company, it will have the advantage of 


the latter company’s valuable experience, 
both in the construction work and in per- 
fecting the marvelous installation that is 
prospective. Thus the Canadian Niagara 
Power Company is sinking a wheel pit 
and building a tunnel tail-race to carry 
the water from the wheel pit to the lower 
river. The site of the wheel pit is less 
than 2,500 feet back from the crest of the 
Horseshoe or Canadian Fall. The plan 
calls for a wheel pit 480 feet long, but at 
present the section being built is 266 feet 
long, 21 feet wide and 170 feet deep. 
The contractors are Messrs. Dawson & 
Riley, of St. Catherines, Ontario, and it 
is intimated that the same firm of con- 
tractors is about to receive an additional 
contract for extending the pit to its full 
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contemplated size. The wheel pit is be- 
ing sunk through solid rock, the condi- 
tions of the excavation being very similar 
to those found in the construction of the 
two big pits on the New York side by the 
Niagara Falls Power Company. The pit 
has reached a depth of about 130 feet. 
The sides are channeled, making it prob- 
ably the biggest job of channeling ever 
done in the dominion. The progress in 
sinking the wheel pit is about twelve feet 
a month. Dawson & Riley have also the 
contract for building the forebay and 
canal in connection with the pit work. 
This forebay will be the full length of 
the pit, and will flare out in front of it 
to a point where it will be crossed by the 
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feet wide and 500 feet long will be built 
to serve as an ice-run, the flow to be regu- 
lated by gates. 

The tunnel that will carry off the dis- 
charge from the turbines will be 2,200 
feet long, 25 feet high and 18 feet wide 
at the spring line. It will be observed 
that it is four feet higher than the big 
tunnel on the New York side, but its 
length is less than a third of the original 
Niagara power tunnel. Anthony C. 
Douglass has the contract for the con- 
struction of the tunnel, and has driven it 
through the rock from the pit to the face 
of the cliff. The portal is located very close 
to the base of the Horseshoe. Contractor 
Douglass is now removing the bottom 
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rels of Lehigh cement will be used in 
making the concrete. To indicate the 
further great consumption of material, it 
may be pointed out that over 2,000,000 
fect of timber were used in timbering the 
tunnel, that sixty carloads of granite and 
200 carloads of Queenston, Ontario, lime- 
stone will be used in the masonry work 
about the portal of the tunnel. The por- 
tal being located so close to the falling 
waters of the Horseshoe it will ever be 
under the influence of the spray of sum- 
mer and the ice of winter, features that 
demand unusual construction work. 
Contractor Douglase’s plant consists of 
two compound, duplex, 125-horse-power 
Ingersoll air compressors; one 400-horse- 


BUILDING A New INTAKE TO THE WATERWORKS, NEAR THE BRINK OF THE HORSESHOE FALLS, CANADIAN NIAGARA POWER COMPANY. 
tracks of the Niagara Falls Park and 


River Railway. At this point it will nar- 
row down to a canal-like section, later 
flaring out toward the river. The elec- 
tric line referred to will cross the forebay 
on a stone arch bridge that is expected to 
be the finest structure of the kind in the 
Niagara locality. It will have a length 
of 250 feet, and will be erected in five 
arches of graceful size and style. It will 
have a width of sixty feet. The forebay 
will carry an average depth of eighteen 
feet of water. The bridge is being built by 
Mumford & Lowery, of Niagara Falls, 
Ontario. From the north end of the fore- 
bay, near the wheel pit, a canal sixteen 


bench of the tunnel. It was originally 
intended to line the tunnel with brick, 
similar to the lining of the New York 
tunnel, but a scarcity of brick has forced 
the adoption of concrete for a portion of 
the lining, and for this reason concrete 
is being used from the spring line down. 
This application of concrete will do away 
with the use of at least 3,000,000 brick. 
However, brick will be used in lining the 


arch, and 250,000 will be so placed, while 


the concrete lining will be faced with vit- 
rified brick. The brick is obtained from 
Beamsville, Ontario. The rock excavated 
from the bottom bench is used in mak- 
ing the concrete. Twenty thousand bar- 


power motor to operate them, the cur- 
rent being transmitted from the New 
York side; twelve drills; two Lidgerwood 
hoists, with double drum; one Otis ele- 
vator lift at the shaft, ten by sixteen feet, 
located midway between the portal and 
the pit; one rock-crusher, and other inci- 
dental equipment. 

Dawson & Riley’s plant consists of 750- 
horse-power boiler capacity; two com- 
pound Rand air compressors of 250 horse- 
power each; eight Sullivan channeling 
machines; two gadders and eight drills 
of Ingersoll make, and two ten-ton Brown 
locomotive hoists. 

In the two plants of the Niagara Falls 
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Power Company the development is made 
On the 


in units of 5,000 horse-power. 
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The generators to be installed in the 
Canadian power station will be wound for 


New WHEEL Pit oF CANADIAN NIAGARA POWER COMPANY, TO BE LINED WITH BRICK. 


Canadian side, in the plant of the Cana- 
dian Niagara Power Company, the unit of 
development will be 10,000 horse-power. 
When the development on the New York 
side at Niagara was projected, men in the 
interested professions could hardly wait 
the operation of machines of such won- 
derful output capacity, and now a similar 
feeling exists in regard to the installation 
of the Canadian Niagara Power Com- 
pany. In the wheel pit there will be ten tur- 
bines, each of 10,000-horse-power output 
capacity, making the total proposed devel- 
opment by the pit 100,000 horse-power. 
Contracts for three of these wonderful 
turbines have been placed with Messrs. 
Escher, Wyss & Company, of Zurich, 
Switzerland. In design they will be simi- 
lar to those installed by the Niagara Falls 
Power Company in wheel pit No. 2, the 
wheels in which are of the Francis, or in- 
ward discharge, type. 
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formity with the plant on the New York 
side, permitting of parallel operation. 
The generators will be of the internal re- 
volving field, vertical-shaft type, and the 
revolving parts of the machines will 
weigh 141,000 pounds. The General 
Electric Company will build the gener- 
ators. They will be about nineteen feet 
in diameter. In adopting a unit of 10,- 
000 horse-power for the Canadian-Niagara 
development, the Canadian Niagara 
Power Company will effect lower cost of 
generator per horse-power, and lower cost 
of turbine per horse-power, while in 
using this unit there is a saving in cost 
of construction for a given output in the 
matter of the wheel pit, station, etc. 
Toronto is a prospective market for a 
portion of the current generated at 
Canadian-Niagara, and for transmitting 
such distances the voltage will be in- 
creased by step-up transformers to 22,000, 
40,000 or 60,000 volts. 


THE ONTARIO POWER COMPANY. 


In the development of its prospective 
100,000 horse-power the Ontario Power 
Company will erect a plant similar to that 
of the Niagara Falls Hydraulic Power 
and Manufacturing Company on the op- 
posite side of the river. However, instead 
of having a surface canal to conduct 
water from the upper river to its power 
station it will lay one or more large pipes 
through Victoria Park, close along the 
base of the bluff that ekirts the park in 
the rear. The company’s forebay will be 
well up the river above Dufferin Islands, 
and there will be a gate house at the foot 
of the forebay. The pipe line referred 
to will convey the water supply to a point 
below the Table Rock house, at which 


OUTER END oF THE Bic Wino Dam, ONTARIO POWER COMPANY. 

point the water will pass into penstocks 
that will carry it down the bank to the 
power station, which will be located at the 


12,000 volts, three-phase, 


twenty-five- 
evele current, and will make 250 revolu- 
tions per minute. This will give a uni- 
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water's edge in the gorge. This power 
station will be but a few hundred feet 
distant from the Horseshoe, and will be 
the nearest building ever erected in the 
gorge to that great eye feast of falling 
water. The site is now being excavated, 
aim] a large portion of the debris has been 
cleared by the use of giant powder and 
dynamite. In this work the rock was 
thrown out in the river in order that the 
expense of handling it might be thereby 
lessened. So far this company has not 
announced the style or type of the gener- 
ators or wheels to be adopted in its de- 
velopment. 

In preparation for ite forebay con- 
struction the Ontario Power Company 
has thrown a long wing dam out in the 
river above Dufferin Islands. This dam 
is nearly 800 feet long, and a splendid 
piece of work. It has had the effect of 
diverting all the water that heretofore 
flowed about the Dufferin Islands, and 
that section of the river bed is now quite 
dry and will remain go until the construc- 
tion work in that locality has been com- 
pleted. 

The resident engineer of the Canadian- 
Niagara Power Company is Mr. Cecil B. 
Smith, while William A. Brackenridge, of 
the Niagara Falla Power Company, is 
consulting engineer. Mr. Brackenridge 
has had extended experience in the 
Niagara power development, and Mr. 
Smith is an engineer of well-known 
ability. 


THE TORONTO-NIAGARA POWER COMPANY. 


The Toronto-Niagara Power Company 
has only recently made application to the 
commissioners of Queen Victoria Park 
for the right to develop power to the ex- 
tent of 100,000 horse-power in the park. 
The government ie at this time consider- 
ing the application. The park commis- 
sioners favor granting the privilege. It 
is understood its plan of development 
contemplates the construction of a wheel 
pit and tunnel. 


MANY PLACES BEAUTIFIED. 


During the progress of the work of the 
Canadian-Niagara Power Company the 
excavated material from the tunnel shaft 
and wheel pit has been used in filling in 
various places in order that the locality 
might be beautified. At one spot an em- 
bankment has beer built out to the very 
edge of the Horseshoe Fall, and when 
this is riprapped and carefully graded it 
is expected to be a great improvement 
while also forming a delightful scenic 
point of view. 
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RAILROAD CAR BRAKING—II.* 
BY R. A. PARKE. 


Grade, for instance, not only affects the 
rate of retardation by directly modifying 
the effective retarding force, but also, in 
varying the distance in which a given re- 


- duction of speed occurs, it again indi- 


rectly affects the rate of retardation. It 
thus happens that experimental determin- 
ations of the rate of retardation are more 
misleading than useful under any other 
conditions than exactly those of the ex- 
periments. Experimental stops of the 
same train, made one right after another, 
from the same speed, at the same place, 
on the same track, differ very materially 
from obscure causes of this character, 
while the conditions apparently differ so 
little that they are looked upon as “prac- 
tically” the same. The errors, accidents 
and other sins that occasionally result 
from the prevailing custom, in this prac- 
tical, money-getting age, of founding 
conclusions upon premises that are “good 
enough for practical purposes,” have no 
better illustration perhaps than in the 
matter of train stops, in which the enjoy- 
ment of confidence in one’s conclusions 
generally varies inversely with accuracy 
of understanding of the subject. 

In order to observe the effect of varied 
pressure in the Westinghouse-Galton ex- 
periments, a set of brake shoes was made 
with projections cast upon their face, so 
that only about one-third the whole surface 
of the shoe came into contact with the 
wheels. What actual pressure was then 
applied to the wheels is not recorded. 
From statements of Rennie, concerning 
the results of experiments upon the rela- 
tion of pressure to static friction, it was 
expected that the coefficient of brake-shoe 
friction would be considerably increased 
by the increased pressure per square inch 
resulting from this modification of the 
brake shoes; but Captain Galton says of 
these experiments simply that he is not 
prepared to say that any greater co- 
efficient of friction was obtained, and that 
but a very small number of experiments 
were made with these special brake shoes 
because the projections were entirely 
worn off in twelve applications. In view 
of the division of the rubbing surface 
into a considerable number of small sur- 
faces with edges more or less sharp, it is 
doubtful if any reliable conclusions could 
have been drawn from pressure exp-ri- 
ments in which the variation of the preas- 
ure per square inch is secured by such 


* Paper read before the American eee of Electrical 
Engimeers, New York, December 19, 1902. 
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means. More recent experimente have 
shown very conclusively that, other condi- 
tions being the same, the coefficient of 
friction declines as the pressure increases. 
and, while insufficient data has yet been 
presented to determine the character of 
the decline, there are substantial reasons 
for believing that it follows the same 
character of law as do the declines from 
increased speed and extended rubbing 
contact. 

This view of the dependence of the co- 
efficient of friction upon pressure throws 
some light upon the considerable range 
of observed values recorded, at the various 
speeds, in the experiments to determine 
the influence of speed upon the coefficient 
of friction. In some cases the brake-shoe 
pressure employed was more than three 
times the weight upon the rails, while at 
other times the pressure was about but 
one-half that weight, eo that the pressure 
varied from about 40 to about 250 pounds 
per square inch of brake-shoe surface. It 
is most significant, also, that in the cases 
cited in Captain Galton’s reports to illus- 
trate special conditions, high pressures 
are accompanied by coefficients of fric- 
tion that are about the minimum observed 
for the corresponding speeds, while the 
lowest pressures are accompanied by the 
maximum coefficients. As it is to be as- 
sumed, of course, that the coefficients of 
friction given in the tables for different 
speeds are those observed at the beginning 
of application only, it appears most 
probable that the quite uniformly large 
range of values for the different speeds 
is principally due to variation of pressure. 
Under such conditions, therefore, it can 
only be assumed that the table of mean 
coefficients of friction for different speeds 
is representative also of the mean brake- 
shoe pressure during the experiments, | 
which is probably about ninety pounds 
per square inch, though it can not be defi- 
nitely determined from the data given in 
Captain Galton’s reports, while the table 
of maximum coefficients appears to repre- 
sent a pressure of from forty to fifty 
pounds per square inch, or a total press- 
ure of about 2,000 pounds upon the 
standard brake-shoe in this country. 

The coefficient rail friction was found 
to vary for dry rails from 0.19 to 0.35, 
and averaged about 0.25. Upon wet or 
greasy rails, without sand, it fell to as 
low as 0.15 in one experiment, but aver- 
aged 0.18. With sand upon wet rails, it 
never fell below 0.20, and rose in some 
cases as high as 0.40, so that with the use 
of sand the rail friction of a wet rail is at 
least equal to that of a dry rail without 
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sand. When the brake-shoe friction over- 
came the rail friction, and caused the 
wheels to slide upon the rails, the co- 
efficient of rail friction immediately be- 
gan to decline and then varied inversely 
as the speed, in much the same way as 
brake-shoe friction, but is much inferior 
thereto. This may be readily explained 
bv the greatly reduced area of contact 
and consequent high pressure per square 
inch between wheels and rails. It may 
also, of course, be due in some measure to 
inferior frictional qualities of the steel 
wheel upon steel rails, as compared with 
cast-iron brake shoes upon steel wheels. 

The maximum retardation which may 
be utilized in stopping railroad vehicles 
by the custumary means of brakes is 
therefore that which is realized by 60 ap- 
plying brake shoes to the wheels that the 
resultant brake-shoe friction shall be uni- 
form, and just insufficient to overcome 
the constant, static rail friction. If sand 
be suitably provided whenever the condi- 
tion of the rail requires it, the coefficient 
of rail friction always available (unless 
perhaps in the case of railroads running 
in streets) is at least 0.20, and may 
doubtless be safely regarded, in at least 
all eases where emergency calls for the 
highest efficiency, as 0.25 of the pressure 
of the wheel upon the rail. A brake sys- 
tem of ideal efficiency in the time of 
necessity is thus one in which the brake 
shoes are so applied to the wheels that a 
retarding rail friction equal to one-fourth 
the weight of the train is instantly realized 
and continuously maintained throughout 
the etop. In such a case, the retardation 
(ignoring the resistances of rolling fric- 
tion and the atmosphere) is one-fourth 
the acceleration of gravity, or 8.04 feet 
per second, which amounts to reducing 
the speed at the rate of almost five and 
one-half miles an hour per second. Stops 
would be made in a distance represented 
by 0.1338 V2, where V is the initial speed 
in miles per hour, or in 482 feet at 60 
miles an hour; 214 feet at 40 miles an 
hour, and only 5314 feet at 20 miles an 
hour. The obstacles to the realization 
of a brake of such efficiency are apparent 
at once when the variable nature of the 
coefficient of brake-shoe friction is un- 
derstood, and the difficulties which attend 
variation of the pressure of the brake shoe 
upon the wheel to compensate for the 
fluctuation of the coefficient of friction, 
from the simultaneous operation of such 
complex influences, appear insuperable. 
But the problem is not entirely hopeless, 
and it is useful to consider what has been, 
and what may yet be done to increase the 
efficiency of braking. 
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In the outset, while at first glance the 
coefficient of static rail friction, which 
measures the maximum retardation, ap- 
pears to be inflexibly established, such is 
not altogether the case. The inferiority 
of the coefficient of friction between the 
wheel and the rail to that of the brake 
shoe upon the wheel, must be attributed 
chiefly to the very great difference in the 
areas of the surfaces in contact and the 
consequent difference in the pressure per 
unit area. The convenient doctrine of 
Morin, that the friction is independent 
of the area of the surfaces in contact, has 
been the cause of much misapprehension 
and of many errors of construction. Mr. 
P. H. Dudley has clearly demonstrated 
that broad-headed rails yield a materially 
greater tractive power to locomotives than 
narrow heads, and it may be confidently 
assumed that any means of increasing the 
surface of contact between the wheels and 
rails add to the resistance which meas- 
ures the maximum efficiency of the brakes. 
The theoretical line of contact between a 
wheel and rail broadens out practically 
into a somewhat pear-shaped surface, 
which differs in form and extent with 
different materials and pressures. The 
head of the rail is locally depressed and 
the circular periphery of the wheel be- 
comes flattened, resulting in a surface of 
contact, the extent of which depends upon 
the elasticity of the materials, the diam- 
eter of the wheel and the forms of the 
rail head and wheel tread. It is evident 
that a greater contact area occurs with a 
large than with a small diameter of 
wheel, and it is equally clear that greater 
elasticity of material of either wheel or 
rail conduces to the same result. Steel is 
generally more elastic than chilled cast 
iron, and recent observation indicates a 
higher coefficient of rail friction with 
steel-tired wheels than with chilled iron. 
Tt is true that while such a result should 
thus be expected because of a larger area 
of contact, it may also be that the fric- 
tional qualities of the materials in con- 
tact constitute a factor of some impor- 
tance. It has generally been understood 
that the dynamic friction of the cast-iron 
brake shoes upon chilled cast-iron wheels 
exceeds that of the same shoes upon stcel- 
tired wheels. While this conclusion does 
not appear to have been actually estab- 
lished, yet, even if it be correct, it does 
not follow that the static friction of steel- 
tired wheels upon steel rails may not be 
greater than that of chilled cast-iron 
wheels. But, whatever the fact may be 
in this respect, it is reasonable to expect 
that the most effective surface of rail con- 
tact occurs with large steel-tired, straight- 
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tread wheels upon broad rails, and, so 
far as our information yet extends, ob- 
servation confirms this view sufficiently 
to warrant the statement that it 1s a mat- 
ter of considerable importance. 

The utilization of the retarding force 
available as rail friction, by means of 
brakes, involves the application of a brake- 
shoe pressure which shall (a) diminish 
as declining speed causes the coefficient 
of friction to increase, which shall (b) 
increase as increased distance of frictional 
contact causes the coefficient of friction 
to decline, and which shall (c), when 
diminishing or increasing for such pur- 
poses, further diminish or increase as 
reduction or increase of pressure itself 
causes the coefficient of friction to cor- 
respondingly increase or decline. The 
combined effect of declining speed and 
increasing distance is far from being uni- 
form in stops from different initial speeds. 
The friction apparently declines from 
continued rubbing in about the same pro- 
portion, through a given distance—the 
first 100 feet of the application, for illus- 
tration—whether the initial speed is high 
or low; but the elevation of the coefficient 
of friction by declining speed during such 
first 100 feet of application is much less 
proportionally when the initial speed is 
high than when it is low. The two oppos- 
ing influences are thus not uniformly ef- 
fective. In stops from low speeds the 
coefficient of friction increases, slowly at 
first and rapidly at the close, but continu- 
ously from beginning to end. At high 
speeds the elevating influence is propor- 
tionately less effective at first, so that, 
for a time, the friction remains about sta- 
tionary, or even declines at first before 
becoming stationary; but it always 
subsequently rises with an increasing 


rapidity that becomes so great as to 
be almost abrupt at its termina- 
tion. It is therefore a characteristic 
of all stopa that the coefficient of 
friction is comparatively low during the 
early portion and much higher toward the 
close; and, while manipulation of the 
pressure to compensate for the compound 
fluctuation of the coefficient of friction 
appears hopelessly complicated, a partial 
realization of the efficiency of such an 
ideal brake system may be accomplished 
by employing a comparativelv high brake- 
shoe pressure during the early part of the 
stop and subsequently so reducing it that 
the high coefficient of friction near the 
end of the stop shall not cause the wheels 
to slide upon the rails. The provision of 
means by which this partial utilization 
of the advantage of compensating the 
pressure is practically realized consti- 
tutes the latest and highest progress thus 
far made in the practical development of 
the air-brake. 
(To be continued.) 
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Electrical 


Patents 


The Bryant Electric Company, of 
Bridgeport, Ct., has obtained a patent on 
an electrical switch, which is the inven- 
tion of Clarence D. Platt, also of Bridge- 
port. The design is especially applicable 
to the construction of the smaller sizes 
of knife switches. On the insulating base 
of the switch, which may be conveniently 
made of porcelain, are formed projecting 
lugs arranged in pairs, there being as 
many pairs aa there are clips to be fixed 
to the base. The adjacent faces of the 
lugs are beveled, thus forming between 
each pair a V-shaped groove, but leaving 
a longitudinal channel at the bottom of 
the groove. At about the centre of each 
groove is formed an opening through the 
porcelain base for the insertion of a 
headed ecrew, by which the metal clip 
may ‘be secured in place and held in the 
V-shaped groove. These clips each con- 
sist of two metal plates riveted together 
and bent at their lower ends to embrace 
a rectangular block of metal having a 
longitudinal opening for the insertion of 


the conductor end. The holding screw 


engages thie block, and a binding screw 
is also set in through one side, extending 
into the opening. To two of the clips the 
usual pair of knife-blades, with their in- 
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sulated handle, are hinged, so that when 
turned down the blades will engage with 
the other two clips to close the circuit. 
Mr. George Westinghouse, of Pitts- 
burg, Pa., has obtained control of a series 
of patents just issued to Mr. Henry N. 
Potter, of New Rochelle, N. Y. In one 
of these patents there is shown and de- 
scribed a lined carbon furnace tube, in 
which the tube rotates about ite axis, in 
order that the melted lining material may 
flow evenly over the inner surface of the 
carbon tube. The invention also con- 
templates the rotation of the furnace 
tube for other purposes, as when metallic 
chromium is produced by -.a continuous 
operation and the material is worked 
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steadily through the furnace partly by the 
effect of the rotation of the tube. A 
modification of the invention is covered 
by another patent and consists in making 
the furnace of a double tube, an outer 
and an inner one, the outer being an elec- 
trical conductor provided with terminals 
in any suitable manner, and the inner 
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CARBON FURNACE. 


being a comparatively thin-walled tube of 
such diameter as to permit its rotation 
within the outer tube. By rotating the in- 
ner tube upon its axis, many of the effects 
produced by rotating the entire furnace 
are secured, and some additional advan- 
tages are obtained. For instance, the in- 
ner tube or the part most subject to wear 
can be easily renewed. Moreover, since 
the furnace itself is not rotated, the ter- 
minals will also be stationary and their 
construction can be modified so as to al- 
low them to be water-cooled. The an- 
nular space between the inner and the 
outer tube may be filled with an inert 
gas, though in practice the oxygen of the 
air in this limited space is soon taken up 
and in most cases will do little or no 
injury. It is proposed to make the sta- 
tionary tube of carbon, while the inner 
tube may be either of carbon, lined or 
unlined, or of a material such as mag- 
nesia, zirconia or the like. The tubes both 
project axially beyond the terminals to 
such a distance as will allow them to be- 
come reasonably cool so as to facilitate 
the attachment of metal or other tubes to 
convey the inert gas. ‘The water-cooling 
idea is also extended to the projecting 
ends of the tubes and to the support there- 
for. Mr. Potter, in 1900, obtained a 
patent on an electric furnace, in which 
the main source of heat is an electrolytic 
tube composed of a mixture of dry elec- 
trolytes and supplied with terminals for 
conveying electric current to the tube, 
which is kept in a state of incandescence 
bv the current after a preliminary heating 
by external means. There ia also shown 
and described a jacket of some relatively 
poor conducting material, which may be a 
single one of the component of the tube. 
One of the recent patents covers means 
which prevents the current in such a tube 
from flowing unevenly by reason of 
almost unavoidable slight differences in 
specific resistance of the tube due to 
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structural and, perhaps, chemical irregu- 
larities in the material. In certain em- 
bodiments of this last invention, a plural- 
ity of terminals are provided at each end 
of the conducting tube, the terminals 
being arranged in confronting pairs, and 
each pair connected to a separate con- 
verter secondary or ballast resistance. 
This prevents the uneven distribution of 
current traversing the tube. The same 
result can be accomplished by notching 
the tube or by building it up of alternate 
sections of relatively good and poor con- 


ductors. Still another manner is to make 
the main heating portion of the furnace 
in the form of rods com of mixed 
dry electrolytes embedded in the jacket 
of poorer conducting material, either 
solid or powdered, the rods being pro- 
vided at their opposite ends with suitable 
terminals for making connection with an 
electric circuit. In the last described 
form, the rods are preferably arranged in 
a circle and either in contact with each 
other or not, as desired, the whole thus 
constituting a notched or an interrupted 
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tube; but the rods may be arranged on 
the lines of a rectangle or other shape if 
desired. 


— ode 


The Electrical Trades Society. 


At the annual meeting of the Elec- 
trical Trades Society, of New York, held 
on December 9, the following board of 
directors was elected: President, H. A. 
Reed, of the Bishop Gutta Percha Com- 
pany; vice-president, J. A. Dale, of 
the Dale Company; R. E. Gallaher, New 
York Insulated Wire Company; J. P. 
Marshall, John A. Roebling’s Sons Com- 
pany; F. V. Bennis, Western Electric 
Company; H. R. Swartz, Sprague Elec- 
tric Company. 

Bee eee: ales 

The Dragon is a very attractive 
monthly, published during the school 
year by the students of St. George’s Hall, 
Summit, N. J. Ralph A. Amerman is 
editor in chief, Parke L. Woodward is 
literary editor, the business manager is 
Irving R. Kenyon, and the assistant busi- 
ness manager Rollin C. Dean. The 
students are to be complimented on the 
appearance and real value of their little 


paper. 
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Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Fogs and Smoke. 

At a meeting of the Sanitary In- 
spectors’ Association, of London, Mr. C. 
R. Darling demonstrated a number of ex- 
periments and read an interesting paper 
on “Fogs and Smoke.” The tendency of 
coal to smoke on burning was demon- 
strated experimentally. It was shown 
that burning anthracite produced no 
smoke. On burning a small quantity of 
bituminous coal in the presence of ex- 
cessive oxygen, dense, black clouds of 
smoke were produced. Then a mixture 
of the smoke, coal and coke was tried, giv- 
ing a comparatively smokeless fire. On 
this principle much smoke may be pre- 
vented, with economic results, by mixing 
a very gaseous fuel with coke. Such a 
procedure is only admissible in cases 
where the rate of steam production 1s not 
reduced below the desired limit by thus 
diminishing the rate of burning the fuel. 
A pretty experiment was then shown, 
demonstrating the dissipation of fogs by 
electricitv. A heavy fog was caused by 
burning magnesia wire under a glass bell 
in which was inserted a brass rod con- 
nected with an induction coil. Upon 
charging this the small dust particles 
eohered and fell, and the fog was dis- 
persed. The particles joined together to 
form flakea resembling snow and fell to 
the bottom of the jar. To produce this 
effect on a sufficiently large scale to be of 
practical value was held to be difficult and 
possibly dangerous, although there might 
possibly be some use for it, particularly 
in very busy places.—Electrical Engineer 
(London), December 12. 

a 
A Southern Power Plant. 

In this article Mr. Frank Lederle de- 
scribes the developments on the Chatta- 
hootchee River, near Rossville, Ga. The 
value of these falls, which are known as 
the Bull Sluice Shoals, has been recog- 
nized for many years, and various com- 
panies have been formed to utilize them, 
but without success. About five years 
ago the S. Morgan Smith Company, of 
York, Pa., became interested, and after 
careful surveys secured the water rights. 
Plans for forty, fifty and seventy-foot 
dams were considered, the final decision 
being for a fifty-foot structure. This 
will give a possible output of 15,000 
horse-power. Mr, John Bogart and Will- 


of the World. 


iam de la Barre were retained as 
hydraulic engineers. The dam is about 
900 feet long on the crest, of which 200 
fect is taken up by the power-house. The 
spillway will be 650 feet long, and it is 
estimated that the maximum overflow 
will never exceed seven feet in depth. 
The width of the base is sixty-five feet, 
and at the top, fourteen feet. The lower 
half of the rollway will have embedded 
in the concrete steel rails with the flanged 
side up, and spaced fifteen inches apart, 
to act as a safeguard against injury from 
logs and trees carried over the dam. The 
dam will be butted and tied into solid 
rock bluffs on each side of the river. The 
river bed is also of solid rock, and into 
this will be cut a channel for the foun- 
dations. The material to be used for the 
dam and power-house will be concrete 
throughout. The hydraulic equipment 
will be supplied by the S. Morgan Smith 
Company, and will consist of seven pairs 
of forty-two-inch, horizontal turbines, 
direct-coupled to the generators, and 
having a total capacity of 15,000 horse- 
power. The generators, which are to be 
furnished by the Westinghouse Electric 
and Manufacturing Company, will con- 
sist of seven 1,500-kilowatt generators. 
The current will be stepped up to 23,000 
volts, and carried to Atlanta, the length 
of pole line being a little over sixteen 
miles.—Dirie (Atlanta), December. 
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The Present State of Wireless Telegraphy. 


In this article Mr. M. Solomon dis- 
cusses the state of the art of wireless 
telegraphy up to a quite recent date. So 
far as can be judged, the various systems 
differ chiefly in the matter of detail, the 
design of circuits and the special con- 
struction . of apparatus. Improvements 
depending upon the introduction of a 
principle fundamentally new are few 
and far between. Attempts which have 
been made at syntonization are far from 
encouraging, although many inventors 
claim to have solved the problem. From 
a consideration of the Carlo Alberto ex- 
periments it is thought to be possible to 
tap the signals that are being sent over 
long distances without special prepara- 
tion. The author then takes up the dis- 
cussion of the success which has been at- 
tained in sending and receiving signals 


over great distances. At the time this 
article was written the recent announce- 
ment that Mr. Marconi had sent messages 
from Cape Breton, Canada, to Poldhu, 


< Cornwall, England, had not been made. 


It is regretted that no comparison is pos- 
sible as to the power required by the dif- 
ferent systems in sending messages over a 
given distance. A description of M. 
Guarini’s automatic repeater is then 
given. This is an apparatus which is de- 
signed to pick up a message reccived at 
one station and pass it on to a second. 
An aerial wire at the repeating station is 
connected through the contact of a relay 
and through the primary of a trans- 
former to earth. It is also connected 
through a spark-gap to earth. The co- 
herer is connected in series with the sec- 
ondary of the transformer and a con- 
denser. When the signal is received, the 
resistance of the coherer is broken down 
and a battery sends a current through it 
and a second relay which closes a circuit 
actuating the first relay. The effect of 
this is to disconnect this latter relay from 
the aerial wire and connect it to the cir- 
cuit containing a series of batteries and 
the secondary of a transformer. The 
primary of this transformer is connected 
in a circuit containing a apark-gap and a 
condenser. This causes a spark to pass 


across the gap and sends the message oD. 


The author then discusses the problems 
presented in breaking circuits carrying 
such heavy currents as are used at Poldhu, 
and then passes to a discussion of the 
various types of coherers. For long-dis- 
tance work it is generally found more 
suitable to use a coherer which requires 
no tapping back, but spontaneously re- 
turns to its normal condition. This en- 
ables a telephone to be used as the receiv- 
ing apparatus, the telephone requiring 
much less energy than an ordinary 
sounder. Such coherers are those of M. 
Popoff, consisting of carbon granules in 
a proper receptacle; the De Forrest “anti- 
coherer,” which is composed of viscous 
material, loose conducting particles and 
an electrolyte, and the Castelli coherer, 
this latter being formed of two or more 
clectrodes, either of iron or carbon, be- 
tween which is introduced a minute drop 
of mercury. The Marconi magnetic de- 
tector is then described and illustrated 
diagrammatically. The author expresses 
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regret that so much work has been spent 
in signaling long distances, while the de- 
sirable application to ships has been more 
or less neglected.—Nature (London), 


December 11. 
a 


Cleckheaton Electric Works. 

This description of a typical English 
plant is interesting, as refuse destructors 
are here used. The destructor is of the 
Meldrum regenerator simplex type with 
two furnaces. The latter measure twelve 
feet by sixty-two inches. The combustion 
chamber is eight feet by three feet by 
eight feet six inches high, and covered 
with a nine-ineh fire-brick arch. The 
regenerator tubes are two inches in diam- 
cter and are designed to heat the primary 
air to 300 degrees Fahrenheit. The ca- 
pacity of the destructor is twenty tons 
of ash-pit refuse per day of twenty-four 
hours, with evaporation in conjunction 
with Lancashire boilers of one pound of 
water per one pound of refuse. The 
boilers are of the Lancashire type and 
work at a normal pressure of 180 pounds 
per square inch. They are twenty-six fect 
long, seven feet in diameter, with two 
flues nine inches in diameter. They 
abut against the short flues in the de- 
structor furnaces, thus receiving the hot, 
fully burned gases direct from the com- 
bustion chamber. The boilers are sup- 
plemented by a Green economizer. The 
generating plant consists of three sets, 
each comprising a Johnson-Lundell dy- 
namo, coupled to a Belliss engine, and 
rated at 150 kilowatts. They run at 420 
revolutions per minute under a normal 
pressure of 155 pounds of steam. The 
generators are six-pole, 500-volt ma- 
chines, and supply power for the railways. 
Che plant is equipped with a jet con- 
denser and balancers and boosters. The 
latter are used for charging the battery. 
Energy is to be supplied to the tramways 
at the rate of 1.5 pence per unit for a 
minimum of 400,000 units per annum, 
with a decreasing rate for power used in 
excess of this. The total expenditure was 
about £30,000. Of this, £5,000 was ex- 
pended in the buildings, and about £15,- 
000 for the plant and destructor.—Elec- 
trical Review (London), December 12. 

a 


Electrification of the South London 
Tramways. 


This is the second section of a serial, 
and takes up the electrical equipment of 
the South London Tramways; the details 
of construction of the cars were given in 
the preceding article. The controllers 
are of the series parallel type, fitted with 
a` rheostatic braking device, the power 
positions of the handle being in one di- 
rection from the off position, while the 
braking positions are in the opposite di- 
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rection. There are seven points on the 
power side, four of which operate the 
motors in series and three in parallel. 
There are five points on the rheostafic 
brake, four having resistance in circuit, 
the fifth short-circuiting the motors. 
This controller was designed by the late 
Professor Sidney H. Short. The mag- 
netic blowout consists of an iron core 
running the whole length of the cylinder, 
having, directly opposite the contacts, 
coils of wire. These coils are encased in 
copper shields. In breaking an arc the 
magnetic field draws the arc toward the 
metallic shield and continues to draw it 
around the circumference until it is 
broken. The controller handles are in- 
terlocking, preventing the motorman 
from reversing until the power is first 
cut off, and from moving the power 
handle till the reversing cylinder is in 
action. The design of the motor is il- 
lustrated by a dimension drawing. The 
poles are laminated and slotted for venti- 
lation. The coils are former wound and 
held in place by the cast-pole shoe. The 
armature is of the ironclad type. Great 
care was used in the construction of the 
commutators, the bars being of sufficient 
depth to allow two inches wear. The 
brushes are of carbon, there being two 
in each brush-holder. The motor pinion 
is of forged stecl; the axle gear of cast 
steel. The equipment includes magnetic 
blowout circuit-breakers. On one of 
these lines distribution is made both by 
the electric conduit and cable systems, 
so that provision must be made for re- 
‘moving the plow when leaving the con- 
duit section. When a car has reached 
the point where electrice traction termi- 
nates and cable haulage begins, it will be 
over two slots between the rails, one giv- 
ing access for the plow of the electric 
conductor, the other for the cable grip. 
The position of the diverted conduit slot 
will then coincide with an arrangement 
on the slide frame carrying the electric 
plow. This arrangement consists of a 
cage lifted by special gear, enabling the 
plow to be lifted clear of the conduit. 
This use of cable haulage is only 
temporary and will be replaced by the 
electric system as soon as possible.— 
Engineering (London), December 12. 
a 


Laboratory for the Electrical Plant at 
Munich. 


The peculiarities of electrice mtters, 
particularly the small actuating force and 
the important influence which friction 
has upon their operation, make the reg- 
ular testing of these by electric stations 
very important. For this reason the 
Munich plant secured an equipment for 
This was installed in a tem- 


this work. 
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porary building, and has recently been 
removed to a fine structure especially 
built for this purpose. This equipment 
and the building are here described very 
completely by Herr Upperborn. The 
basement of the building contains the ma- 


chine shop, forge shop, photometric 
rooms, storerooms for material and 


meters and charging room, accumulator 
room and private laboratories. The pho- 
tometric laboratory is equipped with ap- 
paratus for testing are and incandescent 
lamps, particularly for determining the 
mean spherical intensity by Ulbricht’s 
method. The accumulator plant contains 
six batteries, giving 10 volts and 300 
ampere-hours; two batteries giving 10 
volts and 290 ampere-hours, and 24 
batteries giving 10 volts and 200 ampere- 


‘hours. These can be coupled together 


in various groups, giving a maximum 
current discharge rate of over 10,000 
The switching apparatus and 


amperes. 
diagrams for these connections are 
described in detail. The charging 


set consists of a continuous-current 
motor of fifty-five horse-power, at 220 
volts, driving a low-potential machine 
with an output of 3,000 amperes at 10,- 
000 volts. This machine is separately 
excited and has two commutators. The 
motor also drives an alternating-current 
generator with an output of thirty-two 
kilowatts at 127 volts. Another machine 
will be added which will consist of a 
double three-phase machine, the angle be- 
tween the two armatures being variable. 
For meter testing special switchboards 
have been constructed, upon which the 
meters can be hung easily for testing. For 
regulating the current a number of rheo- 
stats have been constructed. These con- 
sist of constantine wire or strips for 
smaller currents. For the heavy currents 
a rheostat has been constructed of metallic 
tubes, through which water can be passed 
for cooling. These tubes can be grouped 
in series or parallel, as may be required. 
For testing the meters on the consumer’s 
premises, portable rheostats are used. 
These do not allow very exact adjustment 
of the current. The switching apparatus 
for the batteries consists of brass tubes 
containing mercury, to which the sets of 
batteries are connected. A plate fitted 
with brass terminals can be let down on 
this by means of a lever, connecting the 
batteries in series. If raised and re- 
versed, and then replaced, this plate con- 
nects all the battery sets in parallel. In 
testing meters the pressure currents and 
load currents are drawn from separate 
sets of batteries. In addition to this ap- 
paratus the laboratory contains a very 
complete equipment of instruments for 
precise measurement. These are in- 
stalled on the upper floors of the building. 
A high-potential transformer is provided 
for insulation  tests.—/lectrotechnische 
Zeitschrift (Berlin), November 27. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Direct-Current Turbine Dynamo. 

In the accompanying illustrations are 
shown a number of applications of De 
Laval steam turbines, directly coupled to 
electric generators. These units are self- 
contained, are claimed to be free from 
vibration, and occupy a very small space. 
The economy is good, and the regulation 
within two per cent from no load to full 
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machines may be operated independently, 
the field circuits of one may be broken, 
and the machine entirely thrown off with- 
out in any way affecting the other. 

The field frame is of cast steel, and in 
shape represents two intersecting circles, 
with the same centres as the two speed- 
reducing shafts. The frames are divided 


horizontally to admit of the removal of 


wound machines are separately wound 
and slipped over the poles before bolting 
to the frame, and may easily be removed 
if necessary. 

The pole-pieces are built up of thin 
sheet-steel laminations, with pole-faces so 
shaped as to give the proper magnetic 
densities in the air-gap to ensure spark- 
less commutation, at the same time form- 


Fig. 1.—FiELD FRAME, 200-KtLOWATT DIRECT-CURRENT TURBINE DYNAMO. 


load. There are few parts to get out of 
order, no valves to set, no stuffing boxes 
to be attended to, no bearings to adjust 
and no cylinder oil to be used. The ma- 
chines are mounted on a one-piece sub- 
base, and all above one and one-half horse- 
power are connected by means of flexible 
couplings, allowing both turbine and gen- 
erator bearings to run in the smoothest 
possible manner. All of the main bear- 
ings are self-oiling, and the high-speed 
turbine bearings are oiled by means of a 
multiple-tank oiler or with a gravity sys- 
tem, using a large-size tank and catching 
the waste oil in the base of the machine. 
All units from 50 to 200 kilowatts, in- 
clusive, consist of two generators mounted 
side by side and geared together by means 
of the turbine pinion and two gears. The 


the upper half in placing or removing the 
armatures, the two halves being accurately 
located by means of dowels and securely 
held by heavv bolts. The upper half is 
provided with an eye-bolt to facilitate 
handling, and the lower half with feet 
which rest upon an extension of the tur- 
bine base. Vertical struts at the centre 
of the frame add to its rigidity. The 
frame is designed to have inwardly pro- 
jecting pole-pieces, and the circular form 
reduges, as much as possible, the length 
of the magnetic circuit. Brackets cast 
solidly with the frame carry the brush- 
holder yoke. 

The field coils are machine-wound and 
are independently insulated and tested 
before mounting on the pole-pieces. The 
shunt and series coils of the compound- 


ing a support for the field coils. Each 
pole-piece is held in place by passing two 
bolts through the field frame, and these 
are of such heavy action as to be capable 
of not only securing the pole, but also of 
drawing it down to the tightest magnetic 
contact with the frame. The pole and 
field coils may be removed horizontally 
from the frame without disturbing the 
armature. Fig. 1 shows the field frame 
of a 200-kilowatt, direct-current ma- 
chine. Fig. 2 shows the field coil and 
pole-piece. 

The armatures are of the ironclad, bar- 
wound, ventilated type. The cores are 
built up of thin annealed sheet-steel lam- 
inations, in the slots of which are carried 
the bar-wound armature coils, which are 
individually insulated and tested before 
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placing. The bars are all of the same 
weight and length, making them inter- 
changeable, and formed of one continu- 
ous bar of copper, doing away with 
soldered joints, except at connections with 
the commutator. Ventilating discs, con- 
taining air-ducts, are placed at frequent 
intervals throughout the armature cores, 
causing a constant circulation of air 
while the armatures are in rotation. Fig. 
3 shows the complete armature of a 200- 
kilowatt generator, and Fig. 4 shows the 
armature spider. 

The commutators are of heavy con- 
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segments and the armature coils. The 


segments are insulated from 


the shell, 
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sures its wearing evenly with the copper. 
The commutators are of such dimensions 


Fic. 3.—CoMPLETE ARMATURE. 


struction and so arranged as to be 
mounted directly on the armature shaft. 
These are built under heavy pressure, sub- 
jected to a baking process, and so con- 
structed that they can be easily removed 


Fic. 4.—ARMATURE SPIDER. 


if necessary. The segments are of high- 
grade Lake Superior copper, made ac- 
curately to gauge. On the back end of 
each segment an ear projects above the 
brush surface of the commutator for re- 
ceiving the soldered joint between the 
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Fie. 2.—FIELD COIL AND PoLgE-PIECE. 


as to give large contact surface and work- 
ing depth. 

The brush-holders are of an improved 
design and are extremely simple in con- 
struction. These are of brass, of ample 
weight to carry the current without heat- 
ing and to preserve rigidity of form. Car- 
bon brushes are used, and each is secured 
to an independently adjustable holder. 
Adjustment of pressure is made through 
a screw on each holder, and each carbon 
may be raised from the commutator suf- 
ficiently high for inspection of the contact 
surface without disturbing the other 
brushes. Several holders are assembled 
on a brass stud, the number of holders so 
assembled depending upon the capacity 
of the machine, the number of such studs 
equaling the number of poles. Studs of 
like polarity are connected by copper 
rings which are joined electrically to the 


Fie. 5.—BrusH-HOLDER AND YOKE. 


wedge, and-from each other by high-grade 
mica of a degree of softness which en- 


terminal boards by means of flexible 
cables. 
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The brush-holder yoke consists of a 
circular cast ring, supported by brackets 
projecting from the frame in such a man- 
ner that a rotary motion may be given 
through the manipulation of a hand- 
wheel. The brush-holder studs are sup- 
ported by current-carrying brackets at- 
tached to the brush-holder yoke through 
heavily insulated joints. While these 


stud-supporting brackete have their an- 
gular position fixed so as to secure equal 
adjustment of all seta of brushes, they 
may at the same time be adjusted ver- 
tically to compensate for wear of the com- 
mutator. The collector rings connecting 
the brush sets of like polarity are circular 
in shape and of approximately the same 
diameter as the brush-holder yoke. 

Two terminal boards are provided, one 
upon each side of the machine. The ter- 
minal blocks are of a size sufficient to 
carry the current continuously without 
heating, and so arranged that all leads, 
such as brush-holders, series field, shunt 
field, switchboard and equalizer for arma- 
ture upon that side, lead to the one board. 

These machines are manufactured by 
the De Laval Steam Turbine Company, 
74 Cortlandt street, New York city. 


The Chicago Telephone Holder. 


This device is very simple in design 
and of few enough parts to avoid com- 
plexity. It is adjustable to any position 
and remains fixed in any position. It 


can be put on either side of any kind of 
a desk, or fastened to a wall or partition. 

The holder, as inay be seen from the 
illustration, consists essentially of a 
strong hinge which fastens to any ma- 
terial aa desired. This is fashioned into 
an angle strap in which pivots a short 
upright, making, practically, a neat 
double-strap hinge. The telephone pedes- 
tal is securely clamped in an adjustable 
grip which is extended toward or re- 
ceded from its different position by means 
of a double-hinged bow. All of the 
movements are made under sufficient 


Cuicaao TELEPHONE HOLDER. 


friction tension to hold the telephone in 
any desired position. 

The holders are finished in nickel and 
other styles and are made by the Chi- 
cago Writing Machine Comnany, 119 La 
Salle street, Chicago, TI. 


ELECTRICAL REVIEW 


Double Power Electromedical Battery. 


This is a double-cell, large-coil instru- 
ment, especially constructed to furnish, 
when necessary, very powerful currents in 
proportion to that usually required of 
clectromedical batteries. At the same 
time the battery current is susceptible to 
very close regulation down to the mildest 
i {fects desired. 


POSITION OF CELL8, NEw ELECTROMEDICAL 
BATTERY. 


It comprises an extra large size induc- 
tion coil, with indicating scale, operated 
hy two cells of standard dry battery, re- 
versing pole changing switch, battery 
switches for reducing or increasing the 
power and the full equipment of conduct- 
ing cord and electrodes. 


—— 


= —— 


=> 


Hil iN 
TH 
| p a | N 


l 


DOUBLE POWER ELECTROMEDICAL BATTERY. 


As will be seen from the illustrations 
the construction is strong, and the cells 
are adjusted very rigidly. This apparatus 
is made by J. H. Bunnell & Company, 20 
Park Place, New York city. 
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New Desk Telephone Bracket. 
Few business men using the now al- 
most universal desk telephone instru- 
ment have failed to experience the incon- 
venience of having a desk set constantly 
in the way. It must either be on the 


New Desk TELEPHONE BRACKET. 


desk itself, in which case it interferes 
with papers, books, etc., or on the slide 
of the desk, in which latter case free ac- 
cess to side drawers is prevented. This 
desk bracket is made to fit on desks as 
shown in the illustration, or, so that it 
may be attached to the under side of the 
projecting desk board. These holders 
will be furnished either in oxidized cop- 
per or in full polished nickel. 

This desk telephone bracket is so ar- 
ranged that it will accept any size desk 
base and hold it firmly, owing to the 
bracket having adjusting screws. After 
the desk set is placed in the holder and 
tightened up, there is a thumb 
screw that takes up all play 
and holds the desk set firmly. 
All three lugs are adjustable. 
The bracket also permite of the 
desk set being swung completely 


around against the side of the 
desk. 

As shown it will be noted that 
the bracket is formed of two 
separate arms, ensuring great 
strength. The hinge base is 
made very wide, ensuring a long 
bearing for the pin. This 
bracket will not work loose, rat- 
tle or shake. It is made of 
malleable iron and is very tough. 

This bracket is guaranteed in every re- 
spect by the maker, the De Veau Tele- 
phone Manufacturing Company, 27 Rose 
street, New York city. It is fitted with 
cord eyelets which absolutely prevent the 
cord from getting twisted or tangled up. 
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Automatic Self-Cleaning Railroad 
Switch. 

There has been for a long time a de- 
mand by both eteam and electric rail- 
roads for a simple _ switch-throwing 
device of an automatic character. A 
recent test was made by the Syracuse 
Rapid Transit Company of an in- 
vention of Mr. P. J. Ramion, of Syra- 
cus, N. Y., and it is stated that the 
officials in charge were greatly pleased 
with the operation of the apparatus. The 
device throws the switch and signals by a 
simple operation of the motorman while 
the car is in motion, at the same time 
keeping iteelf clean from all of the natural 
elements that it has to contend With, such 
as snow, ice, dirt and water. 

In the illustration is given an idea of 
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ELECTRICAL REVIEW 


nals and switches being possible from a 
tower by means of his system and ap- 
pliances. This apparatus is manufac- 
tured by the Ramion Automatic Electric 
Self-Cleaning Switch Company, 210 West 
Beard street, Syracuse, N. Y. 


Branch Fuse Blocks. 

Appreciating the demand for enclosed 
fuse branch blocks, a line of single 
branch blocks herewith illustrated, which 
contains features of merit that will ap- 
peal to the constructing engineer and 
other users of such devices, has been per- 
fected. The usual arrangement for 
branch block devices, in which the fuses 
for the branch circuits abut at right 
angles to the outside of the two or three 
parallel main wires, has been departed 
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- AUTOMATIC SELF-CLEANING RAILROAD SwITcH. 


the construction. Instead of there being 
a aolid casting or bed for the point to 
travel back and forth upon, it appears 
as though constructed of two pieces of 
rail, with cross-bars placed between them 
for support for the travel. In connection 
with this, as ie shown in the figure, the 
point is placed lengthwise in a reservoir 
which ie placed in the ground on a level 
with the road-bed, and which is connected 
with the sewer, which allows of continu- 
ous drainage, keeping this continually 
fluahed and clean. It will alao be noticed 
that there is a small compartment out- 
side of the rail, this compartment being 
water-tight and containing electric heat- 
ers which are controlled at will and are 
for the purpose of melting whatever snow 
or ice may accumulate in the switch- 
point and clog or impede its action. A 
signal system connected with the device 
informs the motorman or engineer of the 
action of the point before he reaches it. 
The signal system is controlled entirely 
by the switch-point, which must move 
either to one side or the other to produce 
the proper signal. It may be applied, so 
the inventor claims, to steam as well as to 
electric roads, perfect control of the sig- 


from. This construction requires a 
block of some size, owing to the fact that 
it is necessary to give space for the main 
wires and branch fuses separately. In 
these branch blocks the object has 
been to economize space and at the same 
time produce a branch block in which the 
arrangement of the wires and fuses 
should be absolutely safe, both in the 
operation and manipulation of the device. 
To obtain this result the branch fuses are 
arranged so that each of the terminals 
in which the branch fuses are received 
and to which the branch wires are con- 
nected is separated from the adjoin- 
ing terminals by heavy partition walls, 
high enough above the contacts to pre- 
vent anything being laid across from 
contact to contact and cause short-cir- 
cuiting. This feature is also predomi- 
nant in the main blocks of this type. The 
main wires to which the branch block is 
connected, instead of passing across the 
block at the end of the branch fuses, are 
arranged to traverse it in suitable grooves 
placed in the porcelain block between the 
terminals of the branch fuses. In this 
way a great economy of space is effected, 
while at the same time the block can be 
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easily and readily installed and the 
manipulation of the fuse devices for a 
removal or insertion is entirely safe. 

These are known as the Sachs “Noark” 
branch blocks and are made by the H. W. 
Johns-Manvillé Company, 100 William 
street, New York city. 


Door Switch. 
Illustrated herewith is a new form of 
door switch, which is being put upon the 
market by the Marshall-Sanders Com- 


* SO Awr. CO. 
SINGLE Brancu Fuse BLocks, 
pany, of Boston. This switch fits into 
the jamb of a door and is operated by 
opening or closing the door. It is a very 
simple device and is readily inserted in 
the jamb by boring about three-inch holes 
with a bit. 

This switch is made in two styles, one 
style lights the lamp or group of lamps 
controlled when the door is shut; and the 
other style lights the lamp or group of 
lamps when the door is opened, the only 


Door Switca. 


difference in the switches being in the 
position of the contacts. 


Many places such as closets, telephone 
booths, cellars, etc., can be very con- 
veniently and automatically lighted 
when desired by this switch with the cer- 
tainty that the light will be turned off 
when no longer desired. 

The Marshall-Sanders Company re- 
ports a brisk demand for these switches 
from the most progressive contractors 
and jobbing houses, although they have 
been upon the market but a short time. 
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Electropneumatic System of Train 
Control for the Brooklyn Ele- 
vated Railway. 


The Brooklyn Elévated Railway Com- 
pany has just given an order to the West- 
inghouse Electric and Manufacturing 
Company for 210 multiple train-control 
equipments which will be used for operat- 
ing electrically propelled trains on its 
lines. A few years ago the management 
of this road decided to discard steam 
locomotives and to operate all trains 
electrically. Before making such a 
wholesale change, however, it was deemed 
prudent to test exhaustively the different 
methods of handling electric trains. If 
the steam locomotive were to be re- 
placed by simple electric locomotives, 
many of the advantages of electric trac- 
tion would be sacrificed. In order to re- 
duce the dead-weight hauled and to obtain 
a higher tractive effort when starting, it 
is better to place the driving motors on 
the trucks of several of the passenger 
cars of a train and thus take advantage 
of the weight of the cars than to put the 
motors on a locomotive, which must be 
artificially loaded down to give it the 
necessary adhesion. Other reasons for 
choosing a system employing a number 
of motor cars per train rather than a 
single locomotive were that, since the 
service is fluctuating, during a part of 
the day the large motors of the locomo- 
tive would be operated at a light load 
and consequently low efficiency. More- 
over the trains could not be broken up 
into single units, as is possible when a 
number of the ears carry their own motor 
equipments. 

The Brooklyn Elevated Company, 
therefore, equipped a number of model 
trains with different systems for testing 
purposes. These trains were placed on 
the Brooklyn road a few years ago and 
have since operated in the regular daily 
trafic. Careful records were kept of the 
number of miles run by each train, the 
number of accidents met with, the cost 
and time required for repairs, the com- 
parative convenience in operation, and 
all other matters that might influence 
the decision. The result of this investi- 
gation has been the placing of the order 
mentioned above. All steam locomotives 
now in use will be in a short time re- 
placed and trains will be operated by the 
Westinghouse system. In addition to 
the order for 210 cars, the company has 
already purchased about 150 equipments 
which have been in satisfactory opera- 
tion for nearly a year. 


The Westinghouse multiple train con- 
trol system has been developed by Mr. 
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George Westinghouse and, on account of 
his long experience in railroad and elec- 
trical matters, is eminently adapted for 
the operation of trains under every-day 
railway conditions. The Westinghouse 
system involves the use of compressed 
air for moving the current-controlling 
apparatus, electromagnetic valves govern- 
ing the admission of air to the control- 
ling cylinders and low-voltage electric 
circuits running from car to car for con- 
trolling the action of the magnet valves. 
The connections for the low-voltage cir- 
cuits are the only ones which have to be 
established between the cars of the 
train, no air connections being required 
outside of the ordinary brake hose. A 
complete equipment for each motor car 
consists of two or four electric motors, 
a controller very similar to the con- 
trollers used on ordinary street cars, and 
one or two motormen’s controlling 
switches, from any one of which all the 
car controllers on the train may be 
operated. The car controller, as stated, 
is similar in design to the ordinary form 
of hand controller which has been suc- 
cessfully used on electric street cars for 
many years. A multiple control switch 
is placed at one or both ends of each mo- 
tor car and by means of the one at the 
front of the leading car the motorman 
controls the action of the controllers on 
all of the motor cars in the train. Some 
of the advantages of this system may be 
stated as follows: 

-It employs compressed air for operat- 
ing the control apparatus and thereby 
uses a powerful and reliable agency. It 
uses the standard type of controller and 
standard types of valves and magnets, 
the latter having been used for years in 
the operation of the Westinghouse elec- 
tro-pneumatic system of switches of sig- 
nals upon the largest railways in the 
world. The control circuit is isolated 
from the main power circuit. The con- 
trol circuit is, therefore, not affected bv 
a momentary interruption of current due 
to ice and sleet on the rails, or other 
causes. With the low-voltage current, 
grounds and short-circuits at the con- 
nectors between the cars during stormy 
weather or fires resulting from high-volt- 
age circuits through the train are en- 
tirely eliminated. The current for the 
motors is simply collected from the third 
rail, led through the local car control- 
ling apparatus to the motors, and then 
back to the service rails, and does not 
pass from car to car. The controlling 
apparatus is so located that the motor- 
man may have convenient access to all 
parts from the platform. 

The motor circuits on any car are auto- 
matically opened in case of excess current 
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and they can all be simultaneously closed 
at the will of the motorman. All con- 


trollers are automatically turned off by 


the application of the automatic air 
brakes, which is an important point since 
in case of a train breaking in two, the 
brakes are automatically applied and at 
the same time the power is shut off. In 
the Westinghouse system there are a 
number of ways to shut off the power 
from the cars, greatly reducing the possi- 
bility of accident. Both controllers and 
cireuit-breakers are opened by a break- 
ing in two of the train, this action being 
independent of and in addition to the 
effects obtained by the application of the 
air brake. The controllers may be operated 
by hand, thus permitting the train to 
run to a terminal station in case of any 
derangement of the controlling ap- 
paratus. The operation of both brakes 
and controllers is effected by a single 
air-hose connection between the cars, the 
air compressor which furnishes air for 
the brakes also furnishing air used to 
operate the controllers. 

The Brooklyn elevated will equip all 
its new cars with four motors each. The 
150 cars now in use equipped with the 
Westinghouse system have each two mo- 
tors. The trains on the 10ad are made 
up of five or six cars, two or three of 
which are usually motor cars. When 
these trains reach the suburbs they are 
broken up into smaller units of one or 
two cars, each of course containing à 
motor car. and the smaller trains branch 
off on different divisions. By the use of 
this system it is possible to operate cars 
individually as on ordinary trolley roads, 
or to make them up into trains of any 
length. Also any proportion of motor 
cars may be used, making it possible t9 
obtain any desired amount of power for 
starting the trains quickly, which is neces- 
sarv in any service involving many stops. 

The significance of the investigation 
which has been carried on by the Brook- 
lyn elevated will be appreciated when It 
iz remembered that the Rapid Transt 
Subway in New York will be operated 
by electricity and, since its trains must 
he operated at high speed, some system 
of multiple train control will have to 
adopted. There is, also, the Pennsyl- 
vania tunnel system under New York. 
which the ordinance recently passed hy 
the board of aldermen requires must 
operated by electricity or some Pa 
agency not involving the burmng of fue 
in the tunnel. : 

In the great transportation problems 
which are being solved in New York city. 
the Westinghouse company has Learn 
prominent part. It has furnished i 
power equipment of the Brooklyn 
vated, also the power equipment of 
Manhattan elevated, including eight ve 
the largest generators ever built. BE 
contracted to furnish the power lie 
ment of the Rapid Transit Subway, ° 
power-house of which will contain Me 
units similar to those furnished to J 
Manhattan people, while the Broo i 
elevated contract indicates a satis a 
solution of the train-control gituation. 
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DOMESTIC AND EXPORT. 


CHICAGO TRACTION PLAN—It is announced that New York 
and Chicago capitalists have joined forces to launch in Chicago an 
underground railroad combined with a new elevated railroad. The 
estimated cost is about $51,000,000. A petition for a franchise is 
said to be in the hands of two Chicago aldermen. ' 


RAILWAY MATERIAL FOR SPAIN—Mr. R. M. Bartelman, 
consul at Valencia, Spain, forwards the following information: 
The Compafiia de Ferrocarriles d Alicante a la Marina has com- 
menced work on a narrow-gauge road to connect Alicante with 
Villa Joyosa, nineteen miles, to be prolonged ultimately along the 
coast to Denia. The company is exclusively Spanish, but rails 
and wiring stock will be purchased in the cheapest market. Ameri- 
can manufacturers who have offers to make, or who desire par- 
ticulars of the exact requirements of the road, address the com- 
pany direct, 19 Calle Serrano, Madrid. 


QUEENS LIGHTING COMPANY TAKES LARGE MORT- 
GAGE—The Queens Borough Gas and Electric Light Company, of 
Rockaway, has filed in the office of the county clerk of Queens 
County a mortgage and deed of trust for $2,000,000 to the Guar- 
antee Trust Company, to secure an issue of 2,000 bonds, at 
$1,000 each. The proceeds of $400,000 bonds have been used to raise 
a mortgage of $250,000 on the property of the Queens Borough 
Electric Light and Power Company and another of $150,000 on the 
property of the Hempstead Gas and Electric Light Company, which 
was absorbed by the Queens Borough Company in May. Another 
$400,000 is to be used in acquiring other property, and the re- 
mainder of the bonds will be disposed of front time to time, as 
may be needed, for the projects the company has now in view. 


BLECTRIC POWER SCHEME FOR NEW YORK STATE—The 
Albany Electric Illuminating Company and the United Traction Com- 
pany, it is said, have entered into contracts with the Hudson River 
Water Power Company for all the power that the latter company 
is capable of developing in its several plants on the upper Hudson 
River, except that power heretofore sold to the General Electric 
Company for transmission to Schenectady. This means that the 
Albany and Troy companies will be able, in the near future, to fur- 
nish a large amount of additional power to local manufacturers. 
The Hudson River Water Power Company has under construction 
and in use several dams along the upper Hudson River, the largest 
being at Spiers Falls. Its daily output will be 60,000 horse-power. 
Its capital was recently increased $3,000,000, making the total 
$5,000,000. 


SUBURBAN TRACTION FOR NEBRASKA—The Seligman 
banking house, of New York, which recently purchased control of 
the Omaha street-car lines, has announced the construction of 200 
miles of suburban electric lines in eastern Nebraska and western 
Iowa. Incorporation papers have been filed in Omaha, under the 
name of the Omaha & Council Bluffs Street Railway Company, with 
a capital of $15,000,000. The company also announces a ninety- 
nine-year lease of the Council Bluffs & Omaha Bridge and Motor 
Company, operating the Council Bluffs street railway lines and a 
bridge over the Missouri River between Omaha and Council Bluffs. 
The suburban lines will be in six directions from Omaha in 
Nebraska, and in one direction in Iowa, but others are to be con- 
structed in the latter state after those planned are completed. 
The company will also erect a $750,000 power plant in Omaha. 


GERMAN ELECTRICAL COMBINE—The Allgemeine Elec- 
tricitats Gesellschaft, with $22,125,000 capital and bonds, and the 
Union Electricitats Gesellschaft, having $85,000,000 capital, have 
reached an agreement amounting to a practical consolidation, the 
officers of each company being elected members of the board of 
directors of the other, so that the management is identical al- 
though the companies nominally remain separate. This step is the 
result of the untoward conditions which have been existing for 
some time in German electrical interests. It is believed that the 
Allgemeine company for some time tried to get control of the 
Shuckert corporation, which was involved in more or less trouble 


in the early spring; but, failing in this, secretly carried out the 
above project with the Union company. This practically places 
electrical manufacturing interests in Germany in the hands of two 
great corporations. 


MANUFACTURES NOW FORM ONE-THIRD OF THE EX- 
PORTS FROM THE UNITED STATES—The figures of the Bureau 
of Statistics for the ten months of the year for which data are now 
complete show that manufactures formed during that period 32.61 
per ccnt of the total exports of the country, while the highest per- 
centage in any preceding fiscal year was that of 1900, in which 
the exports of manufactures formed 31.65 per cent of the total 
exports. In no other fiscal year have manufactures formed as 
much as thirty per cent of the total exports. The figures of the 
ten months now available indicate that the total exports of manu- 
factures during the calendar year 1902 will reach about $415,- 
000,000, or more than in any preceding fiscal year, save in the 
exceptional year 1900, when the total was $433,000,000. The 
Bureau of Statistics has prepared a statement which for the first 
time shows the exports of manufactures in each year from 1790 
down to date. During the first half of the century, the share 
which manufactures formed of the total exports was small, rang- 
ing from 7.8 per cent in 1800 to 11.8 per cent in 1825; 13 per cent 
in 1850, and 12.7 per cent in 1860. Since that date there has been 
a marked upward tendency in the percentage which manufactures 
form of the total exports. In 1863 they formed 16.1 per cent of the 
total exports; in 1864, 17.8 per cent; in 1871, 17.3 per cent. From 
1871 to 1891 the percentage which manufactures formed of the 
total exports did not materially change. In 1891 they formed 19.3 
per cent of the total exports; in 1894, 21.1 per cent; in 1895, 23.1 
per cent; in 1896, 26.8 per cent; in 1899, 28.2 per cent; in 1900, 
31.6 per cent, and in the ten months of the calendar year 1902 have 
formed 32.61 per cent of the total exports. The total value of the 
manufactures exported in 1800 was only $2,500,000, and never 
reached as much as $10,000,000 prior to 1840. From that time it 
has rapidly moved forward, being $17,000,000 in 1850, $25,000,000 
in 1854, $40,000,000 in 1860, $68,000,000 in 1870, and in 1877 for 
the first time crossed the $100,000,000 line. It was not until 1896 
that the total exportation of manufactures reached $200,000,000 
per annum, but in 1899 it exceeded $300,000,000, in 1900 exceeded 
$400,000,000, and has so continued above $400,000,000 since that 
date. One feature of the exportation of manufactures which is 
especially interesting and important to the large proportion of 
manufactures which find a market in the chief manufacturing 
countries of the world, a statement prepared by the Bureau of 
Statistics shows that more than one-half of the manufactures ex- 
ported from the United States now go to Europe, the great manu- 
facturing section of the world, and that about one-fourth of the 
total exports of manufactures go to North America, the other fourth 
being equally distributed between South America, Asia, Oceania 
and Africa. Five great articles form the bulk of the exportations 
of manufactures from the United States to Europe—copper, min- 
eral oil, iron and steel manufactures, leather and agricultural im- 
plements. The annual exportation of copper, mineral oil and iron 
and steel manufactures each exceeds $40,000,000, while that of 
leather exceeds $20,000,000, and agricultural implements over $100,- 
000,000. 


ELECTRIC RAILWAYS. 


NEWCASTLE, PA.—Work has been begun on the double track- 
ing of the Pennsylvania & Mahoning Valley Electric Railway from 
Newcastle to Youngstown. The work will cost $50,000. 

BOONE, IOWA—L. W. Reynolds has authorized a statement 
that he and eastern capital will build an electric line from this 
city to Webster City, the work to commence in the early spring. 

ELKTON, MD.—The Elkton, Newark & Eastern Shore Rail- 
road Company has asked for a franchise to use two of the principal 
streets of this city. The matter has been held open for a special 
meeting of the council. 

WABASH, IND.—The town council of Roann has granted a 
franchise to the Wabash & Rochester Railroad Company for its 
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trolley line through that town. The use of all the principal streets 
of the town is conveyed in the grant. 


BATAVIA, N. Y.—The board of trustees has granted a ninety- 
year franchise to the Union Traction Company, which proposes to 
build and operate an electric line from Olcott to Batavia. The 
franchise provides for beginning the construction of the road 
within a year, and the operation of the road in two years. 


BINGHAMTON, N. Y.—At a recent meeting of the stockholders 
of the Elmira & Waverly Electric Railroad Company, it was an- 
nounced that the right of way for the road has been secured all 
the way from Elmira to Waverly, and that the construction of the 
road would begin in the spring. 


ALLEGHENY, PA.—The Pittsburg Railways Company has 
about completed arrangements and plans for extending its line to 
Perrysville, a distance of four and one-half miles, and if present 
plans are carried out there will be direct trolley communication 
between Pittsburg and Perrysville by April 1. 


TOLEDO, OHIO—The Detroit, Monroe & Toledo Short Line 
has been incorporated to build a line from Detroit to Toledo, and 
the company hopes to have cars running by spring. The company 
is to take over the road which has been running from Toledo to 
Monroe for more than a year, and extend it to Detroit. 


CINCINNATI, OHIO—Word has been received here that plans 
are under way for a merger in January of the C. D. & T. Traction 
Company and the Western Ohio Traction Company. The latter line 
extends from Lima to St. Mary’s and Celina, and will be an im- 
portant link in the system planned to connect Cincinnati and the 
lakes by trolley. 


MARSHALLTOWN, IOWA—It is stated that local capitalists 
are considering a plan to build an electric line from this city to 
Grundy Centre, tapping Ferguson and Conrad. The line would cost 
in the neighborhood of $300,000, and would give Marshalltown di- 
rect connection with the Chicago, Milwaukee & St. Paul and the 
Rock Island roads. 


RIPON, WIS.—At a special meeting of the common council an 
ordinance was passed granting the Madison & Northwestern Rail- 
road Company a franchise to construct, maintain and operate an 
electric railway line in this city. There is now a prospect of the 
road being built from Brandon to Fairwater, and from the latter 
place to this city. | 


HAZLETON, PA.—If the right of way is secured, work on the 
proposed line of the Hazleton, Weatherly & Mauch Chunk Traction 
Company will begin next spring. At Mauch Chunk the line will 
connect from the line from Lehighton, and within two years, if 
present plans are earried out, it will be possible to go by trolley 
from Philadelphia to Hazleton and Wilkesbarre. 


NEWCASTLE, DEL.—The Newcastle & Delaware City trol- 
ley line is to add two branches to the southern extremity of the 
road during the coming spring. One is to be a road to Elkton and 
Newark westward, and the other southward to Middletown, via 
Odessa. The new roads will have a power-house and barn located 
at Delaware City. The lines of the extensions have been surveyed 
and the rights of way secured. 


ITHACA, N. Y.—One of the prime movers for a trolley line be- 
tween Auburn and Ithaca states that the road will be built in the 
very near future. Surveying for the line has been completed, and 
work will be commenced as s00D as possible, probably in January. 
By June it is expected that part of the line will be completed, and 
that cars will be making regular trips. The new road, it is stated, 
will cost about $800,000. The road will be about forty miles long, 
and will pass through Ludlowville, Lake Ridge and smaller vil- 
lages along its line. 


OBITUARY NOTICE. 


COLONEL JOHN J. DICKEY, superintendent of the central 
division of the Western Union Telegraph Company, and one of the 
oldest and best known officials in the service of that company, died 
at his home in Omaha, Neb., December 29, of pneumonia. He had 
been ill but a few days. Two sons and a daughter survive him. 
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PERSONAL MENTION. 


MR. CHARLES E. BROWN, of the Central Electric Company, 
and Mr. W. W. Low, of the Electric Appliance Company, were 
among the Chicago visitors to the metropolis last week. 


MR. HARMON A. HARRIS, of the Automatic Electric Com- 
pany, of Chicago, is visiting in New York, a guest of the Waldort- 
Astoria. The automatic system of this company is attracting a 
great deal of attention in telephone circles. 


MR. E. J. LAVENS, formerly connected with the General In- 
candescent Are Light Company, has assumed entire charge of the 
panel board, switchboard and switch department of the Bossert 
Electric Construction Company, Utica, N. Y. 


MR. C. O. FITCH, electrician for the Cudahy Packing Com- 
pany, of Omaha, Neb., has resigned to accept the appointment as 
superintendent of power and wires for the Hudson Valley Railway 
Company, with headquarters at Glens Falls, N. Y. 


MR. H. F. SANVILLE, Philadelphia, Pa., has been appointed 
eastern sales agent for the apparatus of the Johnson Wrecking Frog 
Company. The Johnson wrecking frog is a device for replacing 
derailed cars or engines and is practical and easily applied. 


MR. FRANK G. HEDLEY, who has been general superintend- 
ent of tue Lake Street and Northwestern Elevated Railroad Com- 
panies, Chicago, has resigned to become general superintendent of 


the underground system of the Interborough Rapid Transit Com- 
pany, of New York. 


PROFESSOR W. E. GOLDSBOROUGH, who is chief of the 
bureau of electricity for the St. Louis World’s Fair, continues his 
work at Purdue University, inasmuch as he devotes one day a week 


to University duties which allows a general supervision of the 
electrical engineering courses. 


MR. JOHN H. REID, the Philadelphia manager of the American 
Electric Telephone Company, was a New York visitor during the 
past week. In an interview Mr. Reid predicted that the early 


spring would develop a greater amount of new telephone construc- 


tion work than has ever been accomplished in preceding years in 
the independent telephone industry. 


MR. BERNHARD A. BEHREND has been made chief engineer 
of the Bullock Electric Manufacturing Company, of Cincinnatl, 
Ohio. The compliment thus bestowed upon Mr. Behrend is one to 
which he is justly entitled, as the character and volume of the 
engineering work he has done during the two years he has been 
with the Bullock company justify the belief that he is destined 
to rank with the ablest of engineers. Mr. Behrend was born in 
Pomerania, Germany, May 9, 1875, and received his elementary 
education from a tutor at Varzin. The father of Mr. Behrend was 
a man of rare engineering ability, a quality that we find reflected 
and augmented in the genius of his son. In spite of the strong 
bent of mind toward pure science, which was shown at the Berlin 
Polytechnical Institute and University, he finally decided to fol- 
low the more practical side and studied engineering under such 
eminent professors as Helmholtz, Kundt, Slaby, Riedler, and a short 
time under Kapp. Entering the employ of the Oerlikon Company 
at Zurich, Switzerland, he soon became assistant chief electrician. 
He has contributed liberally to the scientific and engineering press 
of the world and was the first to give a simple proof and to explain 
the application of the circle diagram now so generally used for 
the calculation and testing of induction motors. The question of 
a simple determination of the drop in alternators working on an 
inductive Ioad received an extensive investigation at his hands, 
the results having been published in the leading German, French 
and English publications. Mr. Behrend left the employ of the 
Oerlikon Company in 1899, coming to the United States to live 
with his parents and to recuperate his health, which had been 
undermined by overwork. In 1900 he was engaged by the Bullock 
Electric Manufacturing Company as chief engineer of its alternat- 
ing-current department, where in two years’ time he has produced 


a line of machines ranging in size from che half horse-power in-* 


duction motor to the ponderous 5,000-horse-power generator, his 
work having been uniformly successful. 
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ELECTRICAL SECURITIES. 


Security values were very much improved, and speculative con- 
ditions given a decidedly better tone during the past week. This 
is significant in the face of the prophesied conditions of high 
money for the early part of the new year. The progress of the 
Venezuelan affair has been so favorable as to entirely dispel any 
uneasiness which may have existed in the early days of the crisis. 
Time money has held steady with comparatively easy rates, 6 per 
cent prevailing throughout the week. 

The rumors which have been extant in the financial district for 
the past week concerning tne probability that there would be no 
currency legislation during the present session of Congress, have 
been looked upon with more or less disfavor. 

The new year disbursements are expected to assume record 
breaking proportions, and will probably have the effect of main- 
taining an elevated tone to the money market. 
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TELEPHONE AND TELEGRAPH. 
SIDNEY, N. Y.—A new telephone company has been organized 
in Bainbridge to connect Sidney with that place. 


RICHMOND, VA.—The Bell Telephone Company announces 
that it has purchased the Richmond Telephone Company. The 
purchased company recently put in an expensive equipment. 


SCHENECTADY, N. Y.—A portion of the system of the Home 


Telephone Company is already in operation, and is giving great 


satisfaction. The rest of the equipment will be installed as soon 


as possible. 

NEW YORK, N. Y.—The New York Telephone Company has in- 
creased its capital from $30,000,000 to $50,000,000. The rapid in- 
crease in the use of telephones in New York is announced as the 
reason for the increase of capital. 


CHESTER, PA.—The United Telegraph and Telephone Com- 
pany has disposed of its system to the Keystone State Telephone 
The latter company is now being equipped for serv- 


ELECTRICAL SECURITIES FOR THE WEEK ENDING DECEMBER 27. 


New York: Closing. 
brookiyn Rapid Transit................ 68% 
Consolidated GasS........ccc ccc cee cece eee 212% 
General Electric... 0... 0. cc ccce nec cee eee 177% 
Kings County Electric.................... 211 
Manhattan Elevated............ce cece cues 146% 
Metropolitan Street Railway.............. 139% 

162 


New York & New Jersey Telephone........ 
Westinghouse Manufacturing Company... 194% 


All of the local electrical securities made significant advances 
early in the week, holding firm under considerable activity. 

The talk of the consolidation of the Electric Storage Battery 
Company and the Stanley Electric Manufacturing Company with 
the General Electric Company, has again been revived. There is 
evidently some ground for the belief that the capitalists at the 
head of these companies are disposed to “get together.” It is 
generally believed that if an agreement is reached, the several 
companies will still continue as separate manufacturing organi- 


zations. 
Closing. 


Boston: 
American Telephone and Telegraph..... 163% 
Edison Electric Illuminating............. 265 
Massachusetts Electric preferred.......... 93% 
138 


New England Telephone................. 
Western Telephone & Telegraph preferred. 99 


The directors of the Cumberland Telephone and Telegraph 
Company, a licensee of the American Telephone Company, have 
voted to offer to the stockholders 23,390% shares at par. Stock- 
holders of record January 10 will be entitled to the new stock in 
the proportion of one new share for every four shares then held. 

Philadelphia: 

Owing to the exercises in connection with the opening of the 

Philadelphia Stock Exchange Building at Third and Dock streets, 


there has been no trading in the local market. 
The new Stock Exchange was dedicated on Saturday, December 


27, the ceremonies being opened by a short address by Mr. George 
Stevenson, chairman of the committee on arrangements, who in- 
troduced Clarence Taylor, chairman of the building committee. 
The opening was attended by a number of prominent financiers 
and public men. Business was formally started in the new 
Structure on Monday, December 29. 

The directors of the Electric Storage Battery Company have 
declared their regular quarterly dividend of 1% per cent on the 
preferred stock and 14, per cent on the common stock. This was 


payable January 2. 
The directors of the United Gas Improvement Company have 


declared a quarterly dividend of 2 per cent, payable January 15, 
1903. j 


Chicago : Closing. 
Chicago Edison Light..............00008. 173 
Chicago Telephone..............:02cceeees 156 
Metropolitan Elevated preferred.......... 84% 
National Carbon common................ 26 
National Carbon preferred...............- 97 
Union Traction common..............0.- 14% 


Company. 


ice in the large cities of the state in which the United system ex- 


tends. 


GREENVILLE, ME.—The Chamberlain Telephone and Tele- 
graph Company has been organized at Greenville for the pur- 


pose of maintaining a telegraph service in Maine, with a capital 
stock of $10,000. The officers are: President, Lindley H. Folsom, 
of Greenville; treasurer, Henry M. Shaw, of Greenville. 


HELENA, MONT.—The Bitter Root Telephone Company has 
been organized at Hamilton with Senator H. L. Myers, Matt 
Blindauer and Fred Lillick as incorporators, and a petition has 
been filed with the board of county commissioners asking for a 
fifty-year franchise. The route of the proposed line is south 
through Grantsdale, Como and Darby, thence to the state line be- 
tween Montana and Idaho to a point in Lemhi County in the latter 


state. Work will begin in the spring. 
ELECTRIC LIGHTING. 


DES MOINES, IOWA—The Clarksville Electric Lighting Com- 
pany has been granted a franchise for an electric lighting and 


heating plant. 

SMYRNA, DEL.—An electric light company has been formed 
at Aberdeen, and has obtained a contract for lighting the streets 
or the town for the next five years. 


BROOKLYN, N. Y.—The Queens Borough Light and Power 
Company, which has extensive lighting franchises, has absorbed 
the stock of the Hempstead Gas and Electric Company, and takes 
possession of that company’s plant at Rockaway’ Beach. 


KNOXVILLE, TENN.—The Chattanooga Light and Power Com- 
pany announces that it has begun the foundation for an immense 
addition to its power plant. The new addition and machinery 
that have been purchased involve an expenditure of ever $200,000. 


SIOUX CITY, IOWA—Articles of incorporation for the Home 
Electric Company, of Correctionville, were filed with the county 
recorder recently. The capital stock is $10,000, and the incor- 
porators are: M. H. Harter, N. S. Harper, E. H. Baldwin and E. C. 
Bailey. 

DULUTH, MINN.—The Mesaba Light and Power Company has 
been incorporated here with a capital stock of $25,000, the object 
of the company being to furnish light and power for Virginia. The 
incorporators are: John Costin, Jr., and John D. Lamont, of Vir- 
ginia, and Daniel D. Crowley, of Duluth. 


BUFFALO, N. Y.—At the annual meeting of the stockholders 
of the Depew & Lancaster Light, Power and Conduit Company, 
held recently in Buffalo, the following were elected as officers of 
the company for the ensuing year: President, Ernest Feyler; vice- 
president, George A. Davis; treasurer, J. O. Garretsee; secretary, 


Philip A. Laing. 


ELKTON, MD.—It is reported that the first power-house for the 
Susquehanna electric plant financed by prominent Baltimore capi- 
talists will be located between Muddy Creek and Peach Bottom on 
the west side of the river. Surveyors are now busy at work, and 
it is thought that the old canal at this point may be put in repair 
to aid in the work of carrying machinery to the power-house. 
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a a INDUSTRIAL ITEMS. a a 


THE CHICAGO & ALTON RAILWAY presented its patrons 
over “The Only Way” with a souvenir menu card for Christmas, 
1902, adorned with a characteristic railroad winter scene. 


THE ELECTRIC SECURITIES COMPANY has been organized 
in Cincinnati, Ohio, with offices in the Pike Building, to finance 
and equip operating electric light plants, waterworks and street 
railways. 


THE BRADY BRASS COMPANY, Jersey City, N. J., manu- 
facturer of the well-known cypress metal, is favoring a number 
of its friends with a souvenir pocket-book, well made and stamped 
in gold ‘with tue recipient’s name. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., has 
just placed on the market a new push-button switch which is 
meeting with high favor fiom architects and engineers. A good 
stock of these will be carried in all branch offices and samples will 
be furnished upon request. 


THE AMERICAN TOOL WORKS COMPANY, Cincinnati, Ohio, 
has just published a catalogue describing its new American lathe. 
A fine half-tone engraving shows off this machine to advantage, and 
the data are detailed and comprehensive. This catalogue may be 
had on request from the company. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., makes an automatic illumination cylinder for elec- 
tric signs, illuminations and decorations. This device enables 
moving effects to be procured in stationary lighting and can be 
used for changing color effects automatically. 


BELLMAN & SANFORD, Incorporated, engineers and con- 
tractors, 14 Church street, New York city, has been formed to 
do a general engineering contracting business. The officers are: 
J. J. Bellman, president; Henry Sanford, 2d, secretary and 
treasurer; H. S. Van Duzer and Arthur Livermore. 


THE MECHANICAL BOILER CLEANER COMPANY, 413 West- 


ern Union Building, Chicago, is in receipt of a letter of recom- 
mendation from the Commonwealth Hygenic Ice Company, of Bos- 
ton, Mass. This is to the effect that the boiler cleaner made by 
this company has been giving very creditable service. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill, an- 
nounces that its telephone department has been improving its 
celebrated Noxem receiver until it can be claimed to be a perfect 
receiver. No telephone specialty which the company has yet placed 
on the market has met with the success which has been achieved 
by the Noxem receiver. 


THE BLBLIGHT COMPANY OF AMERICA will hold an 
annual stockholders meeting for the election of directors for the 
ensuing year, and the transaction of such other business as may 
properly come before the meeting, at the office of the company, 
No. 114 West Thirty-second street, New York city, on January 13, 
1903. Kenneth Cameron is the secretary of the company. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, is continuing its valuable series of “Great Men 
of Science and Engineering” in calendar form. The list made up 
for 1903 is equally worthy of preservation as that for 1902, and 
those patrons of the Bullock company- who are not fortunate 
enough to secure these calendar cards, will do well to apprise the 
company of that fact. 


THE WESTERN BLECTRIC COMPANY, Chicago, St. Louis, 
Philadelphia and New York, has just issued a handsome pamphlet 
descriptive and illustrative of its power motors and typical appli- 
cations. The book is well printed in two colors on heavy wood- 
cut paper, and the half-tone reproductions are carefully executed. 
The whole work very well shows the universal adaptability of the 
Western Electric Company’s motors. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., is supplying the York Manufacturing 
Company, of York, Pa., with a number of direct-current 220-volt 
motors. The Union Abattoir Company, of Baltimore, Ohio, has 
also purchased from the Westinghouse company a 200-kilowatt, 
7,200 alternations, two-phase, engine-type generator, with exciter, 
and two 40-horse-power, type “C” motors. 


H. W. McCANDLESS & COMPANY, New York city, manu- 
facturer of miniature incandescent lamps, is meeting with a 
seasonable demand for this material. There is a greater variety 
of users being found for these miniature lamps as the art of decora- 
tion advances. A new catalogue describes and illustrates a wide 
range of sizes for series connection on common lighting circuits, 
and also a line of lamps for multiple connection on battery cir- 
cuits. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill, an- 
nounces the removal of its factory to the southwest corner of 
Morgan and Van Buren streets. The new home of the company is 
a substantial six-story building, with a floor space of 100,000 square 
feet, equipped throughout with the most modern machinery and 
appurtenances, both for the production of material and the com- 
fort of the operatives employed. An automatic telephone exchange 
in operation will be an exhibition feature, and an invitation is 
extended to telephone men visiting Chicago to call and investigate. 


THE MANSFIELD TECHNICAL SOCIETY, Mansfield, Ohio, 
has been organized among the officers and employés of the Ohio 
Brass Company, of that city. The object of the society is the pro- 
motion of technical knowledge among its members. The regular 
meetings of the society are held on every third Tuesday, at which 
time papers pertaining to various branches of technical work are 
read and discussed. A reading and reference library has been es- 
tablished in connection with the society, and a number of technical 
papers, trade journals, etc., are kept on file for the use of the mem- 
bers. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has secured an order from the New York Edison 
Company, through its New York office, for four 2,000-kilowatt 
rotary converters, the transformer equipment to accompany this 
consisting of twelve 800-kilowatt static .ransformers of the air- 
blast type, and four autoregulators. In addition the contract 
calls for ten 1,000-kilowatt rotary converters and thirty 400-kilo- 
watt static transformers of the air-blast type, and ten auto-regu- 
lators. The above apparatus is to be placed in various substations 
of the Edison system. The Stanley company is also to furnish 
three 3,500-kilowatt, Zzo-cycle, three-phase, alternating-current 
generators, direct-coupled to engine working at seventy-five revo- 
lutions per minute. 


MR. G. M. GEST, the conduit contractor, has just been awarded 
an additional contract for the placing underground of the over- 
head system of the Brooklyn Heights Railroad Company as 
recommended in the recent report of Mr. Robert G. Monroe, com- 
missioner of water supply, gas and electricity. This work will 
amount to several hundred thousand feet and the cost will be in 
the neighborhood of $40,000. This will practically complete the 
removal of the overhead lines of that company within the per- 
scribed area recommended for the year 1903. This work will in- 
volve some very heavy construction and several new features will 
be introduced into it. A part of the system in and around the 
station will be carried above ground on a filled crib foundation. 
This peculiar type of construction is made necessary by the con- 
struction of the cable vaults in the new power station at Third 
avenue and First street, and will be something of a novelty in its 
arrangement. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., has recently 
closed a contract with the Southern Electrical Construction Com- 
pany, of Huntington, Ind., for a 3,400-line full lamp signal central 
energy switchboard, with a present equipment of 700 lines, for 
Bowling Green, Ky. The contract includes 700 telephones, a toll 
board, chief operator’s desk and complete power equipment. The 
company has also secured a contract with the Cherokee Telephone 
Company, of Tahlequah, I. Ter., for a 200-line capacity drop switch- 
board, and with the New Castle Telephone Company, of New Castle, 
Ind., for a 1,000-line capacity, visual-signal, central energy switch- 
board, consisting of four sections; also a two-position toll board, 
equipped with forty lines. The Stromberg-Carlson company is 
presenting some of its friends with a handsome paperweight in 
the form of a beautifully nickeled and long-distance receiver 
mounted on a highly varnished enameled receiver, mounted on a 
highly burnished gun-metal base. 


Vol. 42—No. 1 


Electrical Review 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA. 


A ee ana: 


VoL. XLII. No. 2. 


NEW YORK, SATURDAY, JANUARY 10, 1903. 


IssuED WEEKLY 


ELECTRICAL 


R E V IEW 


NEW YORK 


13 to 21 Park Row 
BY THE 


ELECTRICAL REVIEW 


PUBLISHING COMPANY 


CHARLES W. PRICE. . . . PRESIDENT and EDITOR 
STEPHEN H. GODDARD . SECRETARY and MANAGER 
RUSSELL HOWLAND. GENERAL REPRESENTATIVE 
WM. HAND BROWNE, JR.. . . TECHNICAL EDITOR 
AINSLIE A. GRAY. ...... ASSISTANT EDITOR 


WrsTERN OrricE— 40 Dearborn Street, Chicago, Ill. 
CHARLES FrrRENcH, Manager. 


European Orvice — 42 Old Broad Street, London, E. C. 
Henry W. Hai, Manager. 


TELEPHONE CALL (private branch exchange connecting 
all departments) — ‘21 Cortlandt.” 


REGISTERED CABLE ADDRESS — ‘‘ Electview,"’ New York. 


SUBSCRIPTIONS 
One Year, United States and Canada... . . $3.00 
One Year, Foreign Countries ........ 5.00 
Single Copies, each ........4.4.44.. 10 
Copies supplied for only one year back, each .. 2 


———— 


THE NEW YEAR NUMBER. 
We call attention with considerable sat- 


isfaction to this issue of the ELECTRICAL 
Review. We think that a glance through 
its pages will show that we have fully 
lived up to our promises. Our readers 
will note with interest the distinguished 
names of the authors of many of the arti- 
cles contained in this issue. 

We also call attention to the new dress 
in which the ELECTRICAL REVIEW ap- 
pears, and we believe that this will meet 
with the approbation of subscribers. 


—— 


One of our technical exchanges gives 
a graphic account of the test of the new 
elevator in the Philadelphia city hall. 
This was allowed to fall over four hun- 
dred feet, and it was stated that this dis- 
tance was covered in less than two sec- 
onds. We have a dim recollection that 
our physics taught us a body would fall 
in vacuo sixty-four feet in two seconds, 
and up to this time we have not been 
able to explain the record established by 
this elevator, unless perhape its speed was 
measured in Philadelphia time as usually 
reckoned by the non-resident ! 


A MORSE DIARY. 

On another page of this issue will be 
found a description of a hitherto un- 
noticed diary kept by Samuel F. B. 
Morse during his early work on the Bal- 
timore-Washington telegraph. The book 
contains copies of letters written and re- 
ceived by Morse on business connected 
with the construction and laying of the 
cable which, as is well known, was un- 
successful. This, however, does not de- 
tract from the interest with which one 
follows the work of this first attempt to 
construct a practical telegraph. 

The journal starts with an entry made 
nearly sixty years ago. This is dated 
March 14, 1843, and is a copy of a letter 
from J. C. Spencer, Secretary of the 
Treasury, giving explicit instructions as 
to the handling of the appropriations 
made by Congress for this experiment. 
Many of the letters give an idea of the 
troubles and difficulties which beset this 
experiment, as well as the resourceful 
spirit with which Morse went to work. 
He never seemed to lose heart, and was 
never at a loss to overcome the failures 
of others. 

The cable, as described, consisted of 
four copper wires, each covered with cot- 
ton twine and with two coatings of shel- 
These were to be bound together by 
another layer of cotton, and then covered 


lac. 


by a sheathing of lead. Morse describes 
letters his 
troducing the wires into the pipe as it 


in his invention for in- 
was made, by means of a hollow mandrel, 
through which the cotton-covered wires 
were passed. This cable contained one 
hundred and sixty miles of copper wire, 
giving four lines between Washington 
The letters indicate that 
it was intended to use these in pairs, 


and Baltimore. 


making two complete metallic circuits. 
The cotton twine for each wire had a dis- 
tinctive color, so that any wire could be 
identified at intermediate points. Later 
entries show some modification of the 
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construction of this cable, and much of 
the cotton twine was made unnecessary, 
the wires being covered with colored 
shellac. 

In some of the entries Morse shows a 
pardonable pride in reducing the cost of 
this “experiment with the electromag- 
netic telegraph.” 

Under the date of August 10, 1843, 
are described tests made with the wire 
before covering it with the lead sheath- 
Three hundred batteries had been 
prepared for operating the cable, but it 
was found that one hundred of these 
were sufficient to produce the desired ef- 
fects through the whole one hundred and 
sixty miles of wire. 


ing. 


The following entry 
is interesting: “Some careful experi- 
ments on the decomposing power at var- 
ious distances were made, from which the 
law of propulsion has been deduced, ver- 
ifving the results of Ohm and those 
which I made during the summer of 
1842.” 

The paragraph following the one we 
have just quoted is probably the most 
striking in the book, containing as it does 
this prophesy: “The practical inference 
from this law is that a telegraphic com- 
munication on my plan may, with cer- 
tainty, be established across the Atlantic. 
Startling as this may seem now, the time 
will come when this project will be real- 
ized.” 

How well this prophesy has been ful- 
filled ! 
spanned by a telegraph cable. 

This old record of the first work in 
telegraphv takes added interest from our 
latest accomplishments. We have com- 
pleted the first Pacific cable and have 
made a good start on the second; and 
Marconi has established communication 


To-day there is no ocean un- 


across the Atlantic without wires. It is 
difficult to realize that this diary was 
written less than sixty years ago. 

Who will venture to predict the elec- 
trical developments of the next sixty years! 
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THE PACIFIC CABLE. 

The successful laying of the first sec- 
tion of the American Pacific cable, which 
was completed on the first day of the year, 
was a very important event. This under- 
taking was largely due to the late John 
W. Mackay, and it is much to be re- 
gretted that this distinguished Postal- 
Telegraph official did not live to see the 
fruition of his labors. 

Aside from its commercial and mili- 
tary value, the cable can not but have a 
beneficial effect upon the relations be- 
tween this country and its new dependen- 
cies. We are informed that the remain- 
ing sections will in all probability be in 
operation by the Fourth of July, putting 
us in close communication with the Phil- 
ippines. 

We commend the energy with which 
this work has been carried on by Mr. 
John W. Mackay’s son, Mr. Clarence H. 
Mackay, upon whom the mantle of re- 
sponsibility in the field has fallen, as 
well as that of his able associates, Mr. G. 
G. Ward and others. 


ELECTRIC LIGHTING FOR RAILWAY 
TRAINS. 


The current issue of Insurance Engi- 
neering briefly discusses the advantages 
of electric train lighting. 

The features claimed for this sys- 
tem are that electric lighting is more con- 
venient and gives a more satisfactory 
illumination; the air of the cars is not 
vitiated, and the lights are not affected by 
draughts. The general control of illumi- 


nation which can be given to the lighting 
of the whole train is an important feat- 
ure. The chief objection to all these sys- 
tems is the cost. It is stated that figures 
obtained from trains operated on the 
Prussian railways, which are using steam 
turbines mounted ‘on the locomotive, 
show that the cost of lighting is in- 
creased three times by the use of elec- 
tricity over that for gas; but that these 
turbines are not as efficient as they 
should be. 

While it is not to be expected that the 
‘advantages of electric lighting can be ob- 
tained at a lower figure, or even at the 
same figure as gas lighting, the increased 
cost should not prevent railway managers 
from introducing this modern system of 
illumination. They spare no expense in 
fitting up their cars with other con- 
veniences, but still adhere to old methods 
of illumination in nearly all cases. 
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WORLD’S FAIR—1904. 

We note with satisfaction that persons 
who have recently visited St. Louis and 
the site of the exposition grounds are 
uniformly enthusiastic in praise of what 
the management has planned and thus 
far accomplished. 

In matters affecting the electrical ficld 
the progress seems to be especially en- 
couraging. The Palace of Electricity is 
already nearing completion and presents 
an appearance fully up to the standard of 
architectural beauty claimed for it. In 
fact, report has it that it will be the 
handsomest structure on the exposition 
grounds. 

The Department of Electricity is re- 
ceiving hearty support from the manufac- 
turers of electrical machinery and ap- 
phances. This is largely due to the con- 
fidence awakened by the clear and con- 
vincing statements which emanate from 
the department, and to the belief that is 
growing in the stability of the manage- 
ment of the fair. 

It must be acknowledged that the con- 
ditions under which manufacturers are 
given the right to exhibit their products 
are most liberal and equitable. They are 
apparently made with the view of con- 
serving the economies and thus encourag- 
ing exhibitors to put their best efforts 
into their exhibits. 

The forecast of the electrical illumina- 
tion of the grounds and buildings pre- 
sents many fascinating possibilities. The 
opportunity is certainly ripe for a most 
gratifying realization of another dream 
of light and beauty. The people of 
America have been most liberally edu- 
cated in matters of illumination during 
the past ten years, and are but naturally 
expecting great things. The combinations 
of color lighting, amid and surrounding 
the cascades, that are planned, possess 
great possibilities. | 

Advices from abroad indicate a keen 
interest on the part of the engineers 
of Europe, and it is not too much to 
expect that the foreign exhibits shown, as 
well as the foreign engineers in attend- 
ance upon the exposition, will be among 
its great attractions. The electrical en- 
gineers of America should not be back- 
ward in making the most of the oppor- 
tunity that is offered to meet again under 
most favorable circumstances their pro- 
fessional brothers of the old world. 
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ELECTRICITY FROM THE HEAVENS 
ABOVE. t. . 


We have been asked to comment on the 
announcement recently made in the daily 
press that a man has invented a method 
of drawing electricity from the outer 
ether in unlimited quantities. 

The apparatus by which this wonderful 
feat is to be performed consists merely 
of a metallic cable stretching upward a 
distance of two hundred and seventy-five 
miles. The cable is made up of several 
sections of different materials, but the 
reasons for this construction are not 
given. The following sentence gives the 
inventor's explanation of how this cable 


is to be kept in its position, as given ina. 


Chicago paper: “A mass of matter mov- 
ing through interplanetary ether, elong- 
ated one thousand times the length of its 
diameter, always moves on a path coinci- 
dent with its path of elongation, and the 
weight of such mass is always around the 
elongated centres at right angles to its 
path of motion and elongation.” 

We have tried to grasp the meaning of 
this statement, but have not succeeded. 
The newspapers, however, expiain that 
the discoverer asserts that after a body 
reaches a certain height above the earth 
the action of gravity is reversed and acts 
outwardly, so that after projecting this 
cable to a certain height it will be neces- 
sary to hold it down rather than to hold 
it up. 

To the ordinary technical mind these 
When we 
learned our physics we were taught that 
the moon was kept from flying off into 
space by the attraction of the earth, and 
was only retained in its position by the 
centrifugal force due to its velocity in 
its passage around the earth. It would 
be a simple matter, were it worth the 
trouble, to calculate the height and the 
velocity with which a body would have 
to be projected to enable it to retain a 
position above the earth. Most of us 
doubtless have read Jules Verne’s story 
of the brick moon, where this idea is 
worked out. 

It is unnecessary for us to express an 
opinion of this ridiculous scheme for 
milking the ether of the electricity with 
which it is assumed to be saturated. No 
doubt this story will be widely circulated 
and read with interest throughout a large 
part of the world, and will be forgotten 
within a week, as such absurdities should 


be. 


statements have no meaning. 
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HE past twelve months have been 
marked more as showing the great 
progress in the industrial applica- 

tions of electricity, rather than improve- 


ments in the arts. Reports from all sec- _ 


tions of the country show a large in- 
crease in nearly all lines of work. Much 


' capital has been invested, and electrical 


manufacturing concerns have been loaded 
down with orders. This happy condition 
unfortunately was not true of all coun- 
tries. The over-development of Germany 
in the past few years caused a great deal 
of stagnation during the past year. In 
England matters were considerably bet- 
ter, but there was still a great contrast 
between that country and the United 


States. 
THE TELEGRAPH. 


Considering first the earliest application 
—that of the telegraph—reports from 
the companies show largcly increased 
business. This fact is clearly brought out 
bv the typical case of the Western Union 
Telegraph Company. The figures for 
the last six months are not available, but 
the report for the year ending June, 1902, 
shows that nearly 60,000 miles of wire 
were added to the system during the 
year. The number of messages trans- 
mitted was increased by nearly 4,000,000, 
not including messages over private lines. 
The total increase in the profits was in 
the neighborhood of $1,750,000. It is 
noticeable that of the newly constructed 
wires over 28,000 were of copper, indi- 
cating that better construction of lines 
is receiving full attention. 

The death of Mr. John W. Mackay, 
president of the Postal Telegraph-Cable 
Company, which occurred on July 20 
last, was a severe loss to telegraph in- 
terests. 

Comparatively little progress has been 
made in the commercial application of 
rapid-machine telegraphy, certain com- 
panies still holding that these systems 
should serve merely as adjuncts to the 
manual transmission, and can not replace 
the operator. However, the Postal Tele 
graph-Cable Company, with commend- 
able enterprise, has given a great deal of 
attention to the Murray apparatus with 
good prospects of soon having it in shape 
for commercial use. The Rowland page- 
printing system has been thoroughly 
tested and has been adopted by the Ger- 
man Government. 

THE OCEAN CABLE. 
Two notable eventa in marine tel- 
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egraphy took place during the latter part 
of the year. The first was the comple- 
tion of the British Pacific cable by the 
laying of the section from Vancouver to 
Australia. On November 1 Mr. Charles 
J. Glidden sent the first message around 
the world. This was started from Boston 
and reached the same point thirty-nine 
hours and twenty minutes later. The sec- 
ond event touches us more closely. On 
December 12 the steamer Silvertown left 
San Francisco for Honolulu with the first 
section of the cable which is being laid 
by the Commercial Pacific Cable Com- 
pany. The trip was made without acci- 
dent and the vessel reached her destina- 
tion on December 26. Due to stormy 
weather, she was unable to connect with 
the shore end for several days, so that 
the final act in this undertaking was not 
completed until the evening of January 
1, when communication was established 
with San Francisco. The event, however, 
belongs distinctly to the year 1902. 
WIRELESS TELEGRAPHY. 

Wireless telegraphy, to which the pub- 
lic is accustomed to turn when pointing 
out the marvelous developments of sci- 
ence and engineering, has made great 
strides and still holds a foremost place in 
the popular mind. It was only a year 
ago last December that Mr. Marconi 
first transmitted a signal across the 
Atlantic. The message was simply a 
repetition of the letter “S”. On February 
20, While on board the steamer Philadel- 
phia, a distance of over 1,500 miles from 
Poldhu, an intelligible message was re- 
ceived. During the summer the King of 
Italy put the cruiser Carlo Alberto at the 
disposal of Mr. Marconi, and very suc- 
cessful experiments were carried out be- 
tween the vessel and the Poldhu station, 
messages being received over a distance of 
1,700 miles. On the twenty-first of De- 
eember last Mr. Marconi announced that 
communication had been established be- 
tween his new station at Glace Bay, Cape 
Breton, N. S., and Poldhu, messages be- 
ing transmitted both ways in English and 
in Italian. This is truly a remarkable 
record. Other inventors have been active 
in this field, and Professor Reginald A. 
Fessenden deserves credit for developing 
a very complete system, embodying many 
new inventions and features. Mr. John 
Stone Stone has also been granted a num- 
ber of important patents in this field. 
The theory of the method of propagation 
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is, however, still in a very unsatisfactory 


state. 
THE TELEPHONE. 

Passing from the telegraph to the 
closely allied branch, the telephone, we see 
that while great strides have been made 
in the wider introduction and more gen- 
eral use of this instrument, but little 
change in the art has been made. All the 
companies, independent as well as Bell, 
report great prosperity, which is well il- 
lustrated by the typical example of the 
New York Telephone Company. During 
the past year over thirty thousand sta- 
tions were added to this great system. 
The telephone is being recognized more 
and more as a necessity, and a noticeable 
feature of this expansion is the very gen- 
eral adoption by office buildings and 
hotels of a local system, putting all parts 
of the building in communication with 
the main office, and from there with the 
city service. The telephone is rapidly re- 
placing all other calling systems in hotels. 
The noticeable engineering features are 
the conversion of all large citics to the 
common battery system and the extension 
of the underground lines into the distant 
parts of the cities. This extension of the 
cables has brought its difficulties. It is 
not generally known—but it is, neverthe- 
less, a fact—that the limit of transmis- 
sion through a cable is reached within 
the city of Greater New York, and the 
problem which is now ‘confronting 
telephone engineers is the application of 
the Pupin system to the cable, which will 
considerably increase the possible dis- 
tance. Experiments recently made by the 
Siemens & Halske Company in Germany 
show a possible increase under the condi- 
tions there obtaining of four times. The 
American Bell company is not behind in 
this work, but is not willing as yet to give 
out any figures. The Pupin system has 
been applied to overhead lines, with mate- 
rial improvement in the quality of the 
service. 

Automatic telephone systems are pre- 
senting claims which justif y a careful ex- 
amination, and the system of wireless 
telephony which has been developed by 
Mr. A. Frederick Collins has been much 
improved in the last year. 

THE ELECTRIC LIGHT. 

Electrice lighting has enjoyed a very 
successful year, though here again no 
startling announcements have been made. 
The problem of securing a better and 
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more efficient lamp is receiving the at- 
tention this all-important problem de- 
serves. Probably the lamp which at- 
tracted the greatest amount of attention 
during the last year was the Nernst, as 
it has been put out and given great satis- 
faction. The new German arc lamp, the 
Bremer, was placed on the market by the 
British Westinghouse company and 1s 
being carefully studied in this country. 
The arc lamp still holds its field, but the 
open arc is being replaced rapidly by the 
enclosed type. Attempted improvements 
in the efficiency of arc lamps have been 
made by the addition of other materials 
in the carbons, somewhat after the man- 
ner of the Bremer lamp, but as yet the 
value of these can not be stated. 

Electric lighting stations show but 
little change. The tendency is toward 
large direct-connected units, but the high- 
speed machine, driven by a steam turbine, 
is attracting a great deal of attention. 
An announcement of considerable local 
importance was made by the New York 
Edison company when it reduced the 
price of electrical energy twenty-five per 
cent. 

THE ELECTRIC RAILWAY. 

- Electric traction held its position as the 
most active of all lines of electrical ap- 
plication. The development in this field 
shows a tendency toward two systems— 
the interurban line, built closely accord- 
ing to steam railway ideas and operating 
with few stops at fairly high speeds; the 
other, the trolley line extending from the 
city out through the suburbs, or connect- 
ing together smaller towns. These roads 
in many cases carry freight and express 
matter as well as passengers. 

Early during the year the first electric 
train was put in service on the Manhat- 
tan elevated roads, New York city. This 
service has been extended as rapidly as 
possible. The elevated road in Berlin 
was opened on February 15. In Great 
Britain several steam roads have decided 
to adopt electricity for local service at 
several important cities. The New York 
Central decided upon electrical operation 
of its suburban lines. A contract was 
taken by the Westinghouse Electric and 
Manufacturing Company to install a 
single-phase alternating-current system 
between Baltimore and Washington, thus 
again attracting attention to the appli- 
cation of alternating currents to railway 
work. A mono-rail system 1s to be con- 
etructed between Manchester and Liver- 
pool for high-speed service. The Ward- 
Leonard eystem is to be applied to an im- 
portant Swiss railway. Although in the 
cases just mentioned the roads have not 
been completed, they serve to indicate the 
activity in this field of work. 

Some important experiments have been 
conducted during the year. 
Arnold is developing his electro-pneu- 
matic system, the principles of which 
were announced early in the year. The 
high-speed tests on the Berlin-Zossen 
track have been continued, and it is note 
worthy that in part of this work the very 
high potential of 10,000 volts was applied 
directly to the driving motors. A speed 
of ninety miles an hour was sustained. 


Mr. B. J. 
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Other problems in railway operation 
have attracted the attention of engineers, 
particularly with reference to increasing 
the speed of local trains. 


LONG DISTANCE TRANSMISSION. 


Electrical transmission has been dis- 
tinguished by a number of important 
events. In this work the tendency has 
been to increase the voltage of transmis 
sion and thus cover a larger territory. 
There is now a plant at Butte, Mont., op- 
erating at 80,000 volts, while plants op- 
erating at from 40,000 to 60,000 volts 
are not unusual. At Niagara work has 
been pushed on both sides of the river. 
The water-works of the two Canadian 
companies are well advanced; the first 
generating units of the new power-house 
of the Niagara Falls Power Company 
have been run. The Niagara Falls Hy- 
draulic and Mamıfacturing Company has 
secured a tract of land lying to the north- 
east of the city, where it is intended to 
build up a new manufacturing centre. 
The magnificent power-house at Sault 
Ste. Marie was put in operation Octo- 
ber 25. It isa rather striking fact that 
practically the whole output of this plant 
will be utilized on the spot. The new 
problems presented by the increased line 
voltages are attracting a great deal of 
attention, in the hope that improvements 
in. construction will enable still higher 
voltages to be used. In a few instances 
steel towers have been used in place of 
wooden poles, these being mueh higher 
and spaced much further apart. 

Plans were announced during the year 
for developing a number of important 
water powers in this country and abroad. 
Work in India along this line has been 
very noticeable. 

There has been but little change in the 
types of electrical machinery now ac- 
cepted as standards for power develop- 
ment. As indicated above, the tendency has 
been along two lines—the enormous direct- 
connected units and the smaller high- 
speed turbine-driven generator. The ad- 
vantages of the latter have been generally 
recognized, but heretofore there was some 
question as to its reliability. There 
seeins little question but that this type of 
generating unit will become popular. One 
large lighting station has already decided 
to adopt this system, and it will be given 
a trial in railway work during the coming 
vear. The gas engine has also received 
a full share of attention. 

The real advantages of the electric mo- 
tor for driving machine tools have been 
realized, and this method of shop driving 
is becoming more and more the standard. 


ELECTROCHEMICAL, 

Progress in electrochemical and electro- 
metallurgical work has been very substan- 
tial. An important event of the year was 
the organization of the American Electro- 
chemical Society. This took place at 
Philadelphia on April 3, and the meeting 
was eminently successful. The second 
general meeting, held at Niagara Falls in 
September, was also productive of good 
results. The desire of workers in this 
field to get together and get the benefit 
of the exnerience of others is noteworthy. 
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Many improvements of old methods and 
a number of new applications of the elw- 
tric furnace were made. Steel is now 
being made in France in the electric fur- 
nace. This application has received at 
tention in this country, but as yet has not 
been applied on a practical scale. The 
erection of a machine shop at Niagara 
Falls, in which will be constructed the 
apparatus to be used by the Atmospheric 
Products Company for the fixation of 
nitrogen, marks the first stage in the 


practical application of an old discovery. | 


It is impossible to even touch upon all the 
work in this field during the past year, 
but a review would not be complete 
without some reference to storage bat- 
tury developments. Although the crop 
of storage battery patents has not 
been small, but little change has been 
made in the lead cell. The use of the stor- 
aye battery is, nevertheless, increasing, 
particularly in automobile service. For 
city work it has given great satisfac- 
tion. There has been some delay in bring- 
ing out the Edison nickel-steel battery. 
The inventor announces that the cell has 
been very decidedly improved during the 
past vear, and has been submitted to se 
vere practical tests, in which it has more 
than fulfilled his expectations. He has, 
however, not been willing to put the bat- 
tery upon the market until these teste 
were conclusive. Early this year the bat- 
teries will be put in service for auto 
mobiles in New York and Brooklyn. The 
ecll, however, can not be put upon the 
market in large quantities for some time, 
owing to difficulties in obtaining material 
for its manufacture. 


AUTOMOBILES. 


Except for city work, electric automo- 
biles have not made marked advances. 
Much improvement has, however, been 
made in other types of machines, by which 
the electric will benefit later. These have 
resulted in greatly increasing the relia- 
bility of the machines, as was well brought 
out by the reliability test conducted under 
the auspices of the Automobile Club of 
America last October. 


STATE LABORATORY. 


The important factor which electricity 
has become in other industries was recog- 
nized during the year by the appoint- 
ment of a committee to consider the ad- 
visability of establishing an electrical 
laboratorv for the state of New York. 
After careful consideration, this commit- 
te has drawn up plans, and the labora- 
tory seems fully assured. 


TECHNICAL EDUCATION. 


In closing this necessarily brief review 
of the year we should not fail to mention 
the interest which has been taken in tect- 
nical education. This subject has T& 
ceived the attention of prominent eng! 
neers and educators, both in this country 
and abroad, and this will undoubtedly te 
sult in improvement. Forces seem to, ; 
working toward more uniformity 12 |? 
struction and more attention to pie 
ciples, leaving the more strictly engine" 
ing information to be acquired rom 
actual practice. 
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January 10, 1903 
VISIT to the Edison laboratory at 
A Orange, N. J., is always interest- 
ing, but it is made doubly so when 
the visitor is fortunate enough to find Mr. 
Edison there and be received cordially. 
Mr. Edison has not been very well of late, 
as he is somewhat run down by his unre- 
mitting labors at the cement works. 
These, however, are now in operation, but, 
instead of taking a much needed rest, with 
his characteristic energy he has turned his 
whole attention to the commercial devel- 
opment of his storage battery. 

The storage battery, Mr. Edison states, 
is now considerably improved over what 
it was when the first description was 
given by Dr. Kennelly. Many im- 
provements have been made, particularly 
for making a mechanically 
Stronger plate and in prevent- 
ing any electrolyte from being 
sprayed out of the cell under the most 
severe conditions of operation. The ca- 
pacity of the battery has been greatly in- 
creased, but Mr. Edison was not willing 
for it to be put on the market until it had 
been subjected to severe practical tests.. 
These tests have been carried out under 
the most trying conditions for many 
months, and have resulted in the improve- 
ments mentioned above. 

A number of firms in New York 
adopted these batteries for their delivery 
wagons on the first of the year, and expect 
to double the distances formerly covered 
by their wagons. Difficulties in securing 
the particular steel and nickel desired 
prevented their being placed upon the 
market earlier. 


Edison 
Storage 
Battery. 
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HE reader of Science Abstracts for 
the year 1902 is impressed with 
the prominence given to ion and 

electron theories. Ræntgen’s discovery of 
the X-ray went further than exhibiting 
the human skeleton ; it may be said to have 
led the way to an anatomy of the atom. 
Maxwell’s electrodynamic theory treated — 
of to and fro motions in the ether, but 
it did not take account of the excursions 
of corpuscles animated, so to speak, by 
electricity and endowed with velocities ap- 
proaching that of light. The discovery of 
the X-rays compelled attention to the vi- 
bration of atoms; and investigators having 
concluded that there were corpuscles shot 
off from electrodes, tried to reconcile the 
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A Talk With Edison. 


It has been found necessary to import 
steel plate from Germany, as it could not 
be secured from the steel companies here 
of satisfactory quality and thinness. An 
arrangement has been made with a large 
establishment which will install a rolling 


plant at its factory for furnishing steel 
for the batteries. ; 

Mr. Edison expressed his admiration 
for Mr. Marconi. “He is one of the men 
who does things,” he said. Marconi had 
telegraphed him of the suc- 
cess of the work at Cape 
Breton. Mr. Edison replied by telegraph, 
congratulating the distinguished Italian 
upon his notable achievements. 

In answer to a question as to the trend 
of electrical matters which might be 
looked for in the future, Mr. Edison said 
that although seeing by elec- 
tricity could not be considered 
impossible, he did not think 
this would be of “any practical value.” 

He was very much interested in the de- 
velopments going on in applying alter- 
nating currents to railway work, but 
thought that the question had narrowed 

down to simply one of invest- 

Alternating ment, as the alternating-cur- 
Paki rent motors were not better 

suited for traction work than 
the series motors. The advantage gained 
through the use of alternating currents 
would then be simply a saving of copper. 

Electricity ‘“USWering a question if we 

Direct from might expect to produce elec- 
Fuel. tricity directly from fuel, Mr. 
Edison said he thought we would, and 


Marconi. 


Seeing by 
Electricity. 


Electrical Theories. 


By Dr. John Trowbridge. 


emanation of light from surfaces struck 
by these minute particles with Maxwell’s 
theory. It seemed possible to suppose 
that when such particles encountered a 
surface thev caused electrodynamic rip- 
ples in the ether which gave the sensation 
of light. 

It is noticeable that more attention has 
been paid during the past year to the fly- 
ing corpuscle than to the ripple it is 
supposed to cause in the ether. There 
have been numberless articles on the elec- 
tron and on the motion of ions. Elec- 
trochemistry has, therefore, become a 
leading subject in electricity. One per- 
ceives in such foreign journals as the 
Beiblatter to the Annalen der Physik a 
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that he was working on that problem 
himself from time to time. 

“But it is a hard proposition, and a 
satisfactory method probably will not be 
found for some time to come,” remarked 
the veteran inventor. | 

Mr. Edison expects to start from here 
early in February and take a much- 
needed rest at his Florida home, where 
he will possibly spend a month or so. 
He is anxious, however, to get back and 
take up some scientific work, for which 
he has been preparing for two years. He 
now has a laboratory thoroughly equipped 
with new special apparatus for these 
researches, and with char- 
acteristic impatience is look- 
ing forward to the time when 
he can plunge in and do something in this 
direction. Just what, he did not state. 
Until that time, however, his undivided 
attention will be devoted to developments 
and study of his storage battery. This is 
now, as stated above, in a highly satisfac- 
tory state electrically, and beautifully 
worked out in its mechanical details. 

Although Mr. Edison said he was feel- 
ing the need of a rest, his eyes are as 
bright as ever, and nothing seems to 
affect his buoyant good humor. He de- 
scribed with considerable pleasure a num- 
ber of incidents which happened to 
him—his experience with a recklesé auto- 

mobile driver, and his failure 


Experimenting 
in New Fields. 


~ Where : i . 
Science to invent a satisfactory scien- 
Failed. tific meal. The only material 


which had proved of value was hydrogen 
peroxide, which he stated was all right, 


4 


comparatively new section devoted to 
physical chemistry—five years ago it was 
a very small section, now it is the most 
voluminous one. Physical chemistry is 
largely, at present, electrochemistry. The 
best authorities regard the electron and 
ion theories only as provisional helps to 
our understanding. The electrical cur- 
rent can be explained by the motion of 
electrons between the atoms, but large 
assumptions have to be made and the 
work of the past year can not be said to 
have advanced our knowledge of the 
modus operandi of the passage of elec- 
tricity through metals. 

More work on the ion theories has been 
done at Cambridge, England, than else 
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where. Professor Thomson has a body 
of enthusiastic students engaged in 
studies of radioactive bodies which are 
destined to enlarge our knowledge of the 
minute structure of the atom, and, con- 
sequently, of its reaction to the electrical 
stimulus. Professor Rutherford has also 
made an exhaustive study of radium and 
thorium, and has come to the conclusion 
that the peculiar X-ray light and the re- 
markable power of dissipating electrical 
charges is due to a slow chemical change, 
so slow that it seems to put radioactive 
effects in the class of argon, when we 
consider the comparative chemical inerte 
ness of this gas. ) 

The connection of electricity with 
radioactive effects has been shown in a 
striking manner by Elster and Geitel, 
who have discovered that a wire suspended 
above the earth and negatively charged 
becomes radioactive. Indeed the radio- 
active material can be scraped off the wire 
and renders all substances it comes in 
contact with radioactive. Professor 
Thomson has studied this phenomenon 
and finds that air or gases bubble, 
though water becomes radioactive. 

We start out on a new year with a 
greatly increased number of facts in re- 
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gard to the effect of electricity on the 
ultimate particles of matter. The chemist’s 
atom is evidently much more complicated 
in structure than we had supposed, and 
the question arises, Is not the ether 
Maxwell’s electrodynamic medium—also 
highly complicated ? 

One would suppose that spectrum anal- 
yses would be a great aid in studying the 
structure of atoms through the vibrations 
communicated to them by electromotive 
force. The method is so infinitely deli- 
cate that we have much to expect from it; 
its extreme delicacy, however, is almost 
a bar to expect finite solutions by its aid. 
My with probably 
greater and more varied electromotive 
forces than have been used by other in- 
vestigators, lead me to believe that elec- 
tricity effects its passage primarily 
through gases by an electrolysis of water 
vapor. I am persuaded that pure hydro- 
gen is an insulator. With a high voltage 
and a large condenser capacity I find the 
disruptive discharge in gases a most in- 
teresting phenomenon. A considerable 
interval of time must be allowed between 
successive disruptive discharges to allow 
the gas to recover its electric strength. 


own experiments, 


Vol. 42—No. 2 


This phenomenon shows that there must 
be a limit to speed in all methods of 
spark telegraphy. 

Wireless telegraphy keeps Maxwell's 
electrodynamic theory before us, and pre- 
vents our losing sight of fundamental 
principles in the multiplicity of electron 
and ion theories. Recent authorities 
differ in regard to the method of trans- 
mission of Marconis signals. Some 
firmly believe that Hertz waves are trans- 
mitted through the ether of space. Others 
point out the infinitesimal height of the 
tallest pole which can‘ be practically 
erected in comparison with distances of 
over a thousand miles. The height of 
such a pole could not be represented on 
any reasonably sized diagram. The ques- 
tion is asked, Does not the earth act in its 
condenser capacity, and is not the trans- 
mission due to an isochronous fluctuation 
of electrical charges? The theory of 
transmission must certainly take into ac- 
count the capacity of the earth, together 
with the self-induction of the sending and 
recelving apparatus. 

The work of the year, both in the di- 
rection of electrochemistry and in the 
practical application of Maxwell’s electro- 
dynamic waves, will undoubtedly lead to 


new developments in wireless telegraphy. 


Electric Traction in 1902. 


ROM a purely statistical standpoint, 
electric traction has rounded out 
the year just past by a measure of 

growth sufficient to satisfy the most 
exacting enthusiast. But the number of 
miles of track built, the capacity of sta- 
tions installed, the hundreds of cars 
put into operation, all these are less 
significant in the progress of the art 
than the advances in methods and in 
apparatus, the relation of the roads to 
the great transportation system of the 
country, and their added importance 
to the life of the people. Our elec- 
tric railroad is not like a sawmill or a 
shoe factory—a purely private enterprise 
to be judged by its balance sheet, but it is 
a very vital factor in the welfare of the 
community and can not shake off its re- 
sponsibility to that community. 

Electric railway building in 1902 has 
been made up of three distinct classes of 
work. In the first place, there has been 
the full normal growth of urban and 
suburban street railways. Extensions of 
such sort come as part of the regular 
course of events, are of great public util- 
ity, add materially to the earning powers 
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of their respective systems, but do not 
tend to advance the art. The only way in 
which they differ from the extensions of 
former years is in an increasing tendency 
to lay better and solider track and te run 
larger and more comfortable cars to bet- 
ter accommodate the steadily growing 
traffic. 

To the engineer a far more interesting 
field is that of interurban traction, in 
which great and unwonted growth has 
taken place. Interurban railways have of 
late shown a very strong tendency to seg- 
regate themselves into two distinct 
groups, not yet fairly cut apart, but still 
united, like other varying species, by an 
indeterminate group of transition forms. 
One may describe the variant types with- 
out calling names, which the reader may 
supply for himself, somewhat as follows: 
A—The Megapolis & Minorville Rapid 
Transit Company. This interesting sys- 
tem has just completed its fifty-three- 
mile line, which is double-track already to 
Hobo Park, eighteen miles out. The com- 


pany owns its right of way for forty-four 


miles, and has built and ballasted its 
road-bed on approved steam railway lines 


as far as has been possible. The track is 
of eighty-pound T-rail, save near the 
termini, where ninety-five-pound tram- 
rail has been laid. The maximum grade 
is five per cent. The power station at 
Hobo Park is equipped with four 1,000- 
kilowatt, direct-connected, n-phase, twen- 
ty-five-cycle generators, driven by cross- 
compound, condensing engines at seventy- 
five revolutions per minute. Steam is sup- 
plied by a battery of twelve P. D. Q. 
water-tube boilers, guaranteed for 150 
pounds working pressure. Power is trans- 
mitted at 10,000 volts to substations, 
with rotaries, at Dinglehurst, Mortgage 
heim and Scragg’s Mills.. The further 
details of a technical character may be 
found in the back numbers of the ELEC- 
TRICAL Review and other journals. The 
company proposes to run magnificent, 
newly designed, forty-eight-foot cars, 
equipped with four fifty-horse-power mo- 
tors, and will make the run between ter- 
mini in two hours and a quarter. The 
line has not yet gone into full operation, as 
there is trouble over a grade crossing with 
the M., X. & Q. R. R. at Scrageg’s Mills, 
and the local authorities at Crackerville 
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have an unsettled injunction owing to the 
action of the road in dodging the village 
by half a mile, in spite of some agree- 
ments of the promoters, now in dispute. 

The writer defies any one to recognize 
the composite portrait here presented, but 
it is thoroughly typical of a class of in- 
terurban roads which is growing with ex- 
traordinary rapidity. It is, in all essen- 
tial respects, comparable with ordinary 
railroads, save that it utilizes electric 
power, and, while possessing a freight 
franchise, does not intend, for the pres- 


ent, to utilize it except for light business., 


It uses the public domain only to a minor 
degree, and, while it does not like to be 
bothered by the restrictions imposed on 
ordinary railroads, is, de facto if not de 
jure, a direct and dangerous competitor. 

It is, moreover, in virtue of such com- 
petition, a most useful and valuable pub- 
lic servant, worthy of every kind of en- 
couragement that is consistent with pub- 
lic safety—so long as it remains a genuine 
competitor. It would do well to accept the 
situation at Scragg’s Mills gracefully, and 
go over or under the M., X. & Q. R. R., 
as the authorities may direct, and, on the 
other hand, the good people of Cracker- 
ville should be thankful that its station is 
not a mile away, like that of the M. X. & 
Q., and that they will get a car every 
twenty minutes instead of three local 
trains a day. Technically, these heavy 
interurban roads have not as yet generally 
shown features of special interest, unless 
in details. Their greatest need is a thor- 
ough equipment in the matter of safety 
devices, for, while doing railway work, 
they have seldom availed themselves of 
the long years of railway experience in 
this particular. The electrical outfit of 
such roads is usually of the very best, and, 
although the method of distributing 
power along the line leaves much to be 
desired in the way of cost and efficiency, 
it still does the work well and the traffic is 
usually heavy enough to let the end jus- 
tify the means. 

One of the most interesting announce- 
ments of the year was that of the adoption 
of an alternating motor system for an im- 
portant line of this general character. If 
successful, the effect on interurban prac- 
tice, at least, will be prodigious, for the 
weakest features of our present methods 
of distribution are the necessarily low 
voltage on the working conductors, and 
the cost of apparatus and attendance en- 
tailed by the substations. Evidently the 
lesson of the famous Inner Circle litiga- 
tion was not entirely lost on American 
engineers, and, while any alternating 


. daily stages. 
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motor system must be tried by the touch- 
stone of experience, the subject can not 
safely be laid aside on a priori grounds. 

B—The Petrarch, Ravenna & Jonesville 
line was opened for traffic early this 
autumn. It forms the connecting link 
between the B. P. & S. and the M., V., Z. 
& D. railroads, and gives Ravenna, which 
has built since 1895 five churches, two 
hotels, two banks and an opera house, a 
much-needed outlet to the East. The new 
line has thirty-four miles of single track, 
with turnouts. It runs along the county 
road, save at half a dozen points where it 
cuts off distance considerably by acquir- 
ing its own roadway, and covers a fine 
farming country, replete with villages 
heretofore reaching the outside world by 
The whole line is laid with 
sixty-pound T-rails, and is fairly straight 
and level save near Jonesville, where the 
curves and grades would turn a cork- 
screw green with envy. It has two power 
stations—at Petrarch and Ravenna, re- 
spectively—and a booster system to Jones- 
ville, which will be sorely needed when 
the circus comes. Petrarch is an impor- 
tant manufacturing and distributing cen- 
tre, and the traffic on the line is large and 
growing. The running time is two hours 
and a half, and the fast and commodious 
cars leave little to be desired in the way 
of comfort. 

Minor interurban lines of this general 
character have been built with astonishing 
frequency in the past year or two. They 
have already come to be a feature in 
American life. Joining as they do sev- 
eral large towns or small cities and run- 
ning for the most part through rural 
communities, they serve a most important 
purpose in unifying the life and interests 
of the districts affected by them. They 
tend to break up the isolation of the 
smaller country towns and to render them 
more desirable places of residence. Such 
roads differ radically from the heavy in- 
terurban lines just described in that they 
operate largely on the public roads, seek 
local traffic rather than avoid it to save 
time, and supplement rather than sup- 
plant the existing steam railroads. Their 
function is to add to the rapid transit 
facilities of the country, and particularly 
to serve the smaller communities. Ordi- 
nary railroads unquestionably feel their 
competition, sometimes acutely, but find 
them to a certain extent feeders. The 
minor interurban lines retain many of the 
essential characteristics of street railways, 
which roads of the major class strive to 
avoid. It is hard to say too much for the 
public utility of roads like the P. R. & J., 
and the building that has been going on 
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during the season just past is a matter of 
public congratulation. 

But such roads occupy a position that 
is sometimes difficult to define with re- 
spect to their obligations to and relation 
with the community. The larger roads, 
viewed from a practical, common-sense 
standpoint, are in every essential particu- 
lar ordinary railroads, and should stand 
morally and legally squarely in that posi- 
tion, save as they may incur added re- 
sponsibility from running in some small 
part through public property. The 
smaller roads so run for most of their 
length, and thereby can be extended and 
utilized more freely than ordinary rail- 
roads, electric or other; but in so doing 
they incur risks and responsibilities that 
can not lightly be put aside and which be- 
come greater as the running speeds tend 
to increase. 

To tell the ghastly truth, roads of the 
interurban class, big and little, have 
made a peculiarly bloody record for the 
year 1902. Accidents of all kinds have 
been frequent and the casualty list has 
grown to an appalling length. The statis- 
ticlan may show that the fatalities have 
not been numerous compared with the 
number of passengers carried, but no com- 
putations can conceal the fact that very 
terrible accidents have occurred and that 
very few of them have belonged to the 
unpreventable class. Not only have cars 
been run at dangerous speed in many in- 
stances, but they have been run with a 
reckless disregard of the rights of other 
vehicles on the public highway. There isa 
natural tendency to give a heavy and fast 
electric car a wide berth, but this does 
not give the car an undisputed and in- 
variable right of way, in spite of a popu- 
lar impression to that effect. Cars have 
often sinned and have likewise been 
sinned against, as in the notorious auto- 
mobile case not many wecks ago. The 
fact is that very few people realize how 
difficult it is to stop an electric car when 
running at anything above very moderate 
speed. The papers on braking recently 
read before the American Institute of 
Electrical Engineers throw a rather lurid 
light upon the subject. Without going 
into the details of these very interesting 
researches, it appears very plainly that 
even under favorable conditions, with the 
brakes working well, it takes something 
like fifty yards to bring an ordinary elec- 
tric car to rest with hand brakes when 
running at about fifteen miles per hour. 
Even with good power brakes, as now in 
common use, a stop at this speed requires 
about thirty yards of space, and it is self- 
evident that a corresponding degree of 
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caution must be observed by all parties 
eoncerned. 

It is not at all necessary for a collision 
that the brakes should be out of order, or 
should not be applied promptly. If a 
car is making high speed it must have a 
considerable stretch of clear track in which 
to stop, even when everything is working 
at its very best. To use hand brakes un- 
der such circumstances is to court disas- 
ter, and no excuse is sufficient to justify 
their retention on lines running along pub- 
lic roads at anything but very moderate 
speeds. To ensure even a reasonable de- 
gree of safety not only must power brakes 
he used, but the speed on the publie thor- 
oughfares must be kept down to a point 
considerably below the speeds that are 
now increasingly common. Speeding 
automobiles on the road is bad enough. 
but speeding an electric car is, on the 
whole, worse, since of the two the former 
ean both stop far more quickly and can 
turn out if necessary. — 

To leave this unpleasant subject, it is 
worth noting that another year has 
slipped by without bringing perceptibly 
nearer the high-speed electric railway, 
which has been periodically heralded for 
the last decade. The Zossen tests made it 
more plainly evident than ever before 
that the high-speed problem can be solved 
without any particular trouble when any- 
body wants to foot the bills. So far no 
one has felt yearnings that way, and in 
this country at least the strength of what 
we are pleased to call vested interests is 


sufficient to effectively block the way of- 


any such revolutionary enterprise. The 
larger interurban lines are gradually ap- 
proaching what one would consider as 
rather high railway speeds, and at least 
one such road is down for a mile a min- 
ute between statione. But this is rather 
to be regarded as meeting the advanced 
suburban work of existing railroads than 
as marking a new era in pure electric 
rgilroading. 

Perhaps the most striking single event 
of the year was the final accomplishment 
of electric traction on the Manhattan “L”. 
It had been talked about for years, had 
been in preparation for some more years, 
and now at last it is. It can not be said that 
the change has as yet wrought unalloyed 
bliss for the passengers. The system hae 
already made a collection of minor ac- 
cidents that with the old equipment 
would have taken some years to accumu- 
late, and capped the climax by breaking 
down completely during the recent sleet- 
storm. Not having been on the ground 
the writer can not with certainty aver 
how far this pretty state of things was 
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due to bad planning, bad execution, or 
bad luck. It is certain, however, that 
other third-rail elevated roads have been 
spared a similar affliction, and that the 
thing is neither inherent in the third-rail 
system nor properly chargeable to causes 
beyond human control. There is little 
doubt that hidebound railway men will 
make the most of it as an argument 
against electric traction and that it will 
be many a long day before we hear the 
last of it. Elevated roads are a particu- 
larly good field for the third-rail method 
of operation. and while it is admittedly 
not perfect it has proved thoroughly re- 
liable on a large scale. 

In the line of the larger problems of 
electric traction comes the equipment of 
underground roads in the metropolis and 
elsewhere. Here the third rail is entirely 
withdrawn from climatic influences and 
the engineers are proceeding on entirely 
safe ground. That surface and elevated 
extensions of such lines can be similarly 
worked with entire success adinits of no 
doubt in spite of the sleet difficulty. 

A certain strategic step in electric rail- 
roading of sufficient interest to be worth 
more than a passing mention is to be 
noted in the recent completion of an 
interurban line between Concord and 
Manchester, N. H. The line is neither 
exceptionally long nor for exceptionally 
high speed, but it is notable as forming 
an integral part of the Boston & Maine 
system and as being planned, built and 
equipped along railway lines, although 
in great measure following the public 
roads. Technically, the special feature 
here to be noted is the practical applica- 
tion of the multiple unit system as part 
of the normal operation of a surface road, 
but in point of policy it is unusual. 

The Boston & Maine Railroad has the 
state of New Hampshire just about where 
another system has the state of Connecti- 
cut, and has pursued the policy of ac- 
quiring franchises on routes that looked a 
bit dangerous to its traffic. This line marks 
the next step in the game. It is admir- 
ably built and equipped and is expected to 
take its place as a regular part of the 
system in relieving the main line of local 
traffic. In other words, the steam line 
and the electric line are to be operated 
asa unit. It is too early yet to judge of 
the final results of this policy, but it is 
unquestionably a very shrewd move to not 
only remove the possibility of active com- 
petition but to pocket the benefits that 
the public might derive from it. From 
a civic standpoint, however, the wisdom 
of granting a railroad the use of public 
thoroughfares, wherewith to throttle com- 
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petition, ie at least open to criticism. If 
electric railways, and particularly inter- 
urban railways, are to reach their full 
usefulness they should do something 
more than be addenda to existing rail- 
roads. 

The past year has done comparatively 
little in advancing the methods and ap- 
paratus used in electric railroading. In 
fact for several years past the main work 
has been in thorough-going standardiza- 
tion and in the finer working out of 
operative details. 

So far as power stations go, bigger and 
more massive apparatus has been the or- 
der of the day, and about the only new 
tendency to be manifest is a growing feel- 
ing that the steam turbine is likely to 
play a not unimportant part in the near 
future. Very little of a concrete character 
has yet been accomplished, so far as elec- 
tric railways are concerned, but the trend 
of feeling is very evident. The effect of 
introducing the turbine would be twofold. 
In the first place it would make the de- 
sign of urban stations, employing power 
transmission, easier by reason of the great 
compactness of the apparatus; and sec- 
ondly, it would make it rather easier to 
erect efficient auxiliary stations of moder- 
ate capacity. Up to the present time it 
has been the almost universal practice to 
use power transmission to rotaries in 
cases when the network has out-grown the 
capacity of a reasonable feeding system. 
The Boston Elevated Company is almost 
alone in its policy of adhering, thus far 
wisely, in the writer’s opinion, to inde- 
pendent auxiliary stations. With the 
steam turbine available for units of mod- 
erate size, and conspicuous for its good 
work at moderate loads, this policy may 
prove to be advisable in cases where the 
traffic ys much less dense than it is in a 
large city. At all events we are likely 
to hear much of the turbine in the next 
vear or two, and it will soon be tried on a 
scale that will make its virtues, and per- 
chance vices, evident. 

Altogether the record of the past year 
in electric traction has been one of almost 
uniform success and of striking growth, 
with few sensational features. Men have 
gone about building roads in a quiet and 
businesslike way and the results, technical 
and commercial, have been generally 
good. There are times when the world 
is well content with pegging along on 
well-tried roads and 1902 has been one of 
them. There are indications that the 
year now beginning may be more pro- 
lific of head lines, but it can scarcely show 
a more substantial and satisfactory 
growth than has the one just now ended. 
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Evolution in High-Voltage Transmission. 


IGH-VOLTAGE transmission un- 
H derground in cities and overhead 
for greatly increasing distances 
and for greater quantities of power has 
demonstrated its engineering and com- 
mercial success. This is the justification 
for extensions and for new undertakings 
of increasing magnitude. Electrical 
transmission has ceased to be regarded as 
an experimental novelty and is classed 
among the common engineering methods 
of carrying on the world’s work. The 
question which is put to the electrical en- 
gineer is no longer, Can it be done? but 
it is now, What is the best way? I 
would elass the growing confidence of the 
public, of engineers and of investors as 
one of the notable developments in elec- 
trical work in general and in high-tension 
transmission in particular. 

Steady progress has been made by en- 
gineers in advancing the voltage for com- 
mercial operation. Additions from the 
unexplored and undeveloped regions of 
high voltage have been conquered and 
made subservient to commercial service. 
The line between the practicable and the 
indefinite and experimental has continu- 
ally advanced. This has been the work of 
the electrical engineer. The past ten 
years have marked a most notable devel- 
opment. It has been an evolution. Each 
increase in voltage has introduced new 
problems. Problems have become more 
complex. New classes of phenomena are 
revealed and new difficulties are encoun- 
tered. The early insulation difficulties 
which were at first experienced with a few 
hundred volts and then with a few thou- 
sand volts were overcome only to bring to 
the designer new problems at 5,000 or 
6,000 volte. There was a time in the easy 
recollection of many of us when 5,000 
volts inspired the same respect and awe 
that were afterward experienced when 
15,000 and 20,000 volts were to be under- 
taken. Later, when this had been 
achieved, voltagea of 40,000, 50,000 and 
60,000 are being made practicable. 
Problems in construction and design and 
in insulation of apparatus, problems in 
insulators and line construction, prob- 
lems in switching, controlling and meas- 
uring current, problems in lighting and 
static protection have been presented and 
solved with each advance in voltage. 

As notable perhaps as anything else has 
been the advance in the voltages for 
which suitable cables are constructed for 
underground service. In overhead con- 
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struction air is so good an insulator that 
it is necessary simply to support the wires 
at one point in a hundred feet or more. 
In a cable every inch must be insulated 
by material which must be thin and flex- 
ible, durable under electric stress, and in 
which an infinitesimal imperfection may 
instantly develop a catastrophe. To-day, 


10,000-volt cables are on a par with 1,000 


or 2,000-volt cables a dozen years ago, 
and 20,000 or 30,000 volts occupy the 
position which 6,000 or 10,000 volts held 
five or six years ago. The difference in 
the cables has not come through the hap- 
hazard ideas of some brilliant inventor, 
but from the intelligent, painstaking 
study of materials, particularly when 
their qualities are revealed through the 
aid of a high-voltage testing set. Not 
only do advancing voltages demand a 
high grade of engineering work for un- 
derground and for overhead tranemission, 
but the larger quantities of power to be 
handled impose new requirements. Wit- 
ness the first 10,000-volt transmission 
plant in America. There were twenty 
transformers, each of six kilowatts, with 
their 500-volt secondary coils in series 
to produce 10,000 volts. High-tension 
switches were unnecessary. There were 
neither lightning arresters nor lightning. 
There was little rain or fog. The current 
was so small that a No. 8 wire was auf- 
ficient. The service was incandescent 
lighting in the evening. Compare Po- 
mona with Niagara or Manhattan. For 
several years the Niagara-Buffalo trans- 
mission voltage was the same as that at 
old Pomona, and it is the voltage now 
used by the Manhattan Railway Company. 
But the building of transformers for 
2,000 kilowatts, and the winding of the 
largest generators for high voltage, and 
the switching appliances necessary for 
distributing tens of thousands of horse- 
power to many distributing points, and 
the regulating and protective devices es- 
sential for reliable operation of a great 
system—all these things mark the evolu- 
tion which has come from what seems 
now to have been a most elementary be- 
ginning. Elementary it does seem now, 
but there was a time when the difficulties 
in getting those little Pomona transform- 
ers to stand their insulation tests did not 
scem particularly elementary. The ad- 
vance has been progressive—to higher 
voltages, to larger powers, to more com- 
plex systems. It has been an evolution. 
What has been satisfactory in one plant, 


has been insufficient in the next. Scarcely 
are new conditions met with new appli- 
ances than larger demands and more ex- 
acting requirements render them inade- 
quate. Hence the constant change in 
types of apparatus and methods of con- 
struction. Inspect a recent large trane- 
mission plant or power station and you 
will find very little that is five years, or 
even three years, old. In a few years 
apparatus seems crude and becomes inad- 
equate and obsolete. It may do what it was 
made to do, but there comes a new demand. 
To meet this demand—to anticipate it 
when possible—requires adequate theoret- 
ical knowledge combined with intelligent 
experimental laboratory tests and actual 
experience with working conditions, to- 
gether with skill in design, and each ad- 
vance requires a higher order of ability. 

In considering the present status of 
high-voltage transmission I have dwelt 
particularly upon what may be termed 
the evolution in electrical engineering, 
with a specific object in view. High volt- 
ages have become so common that they no 
longer inspire awe, except in those who 
know them best. But many people re- 
gard high voltages with the undue famil- 
larity which breeds contempt. Although 
40,000 and 50,000-volt transmission lines 
may be in successful operation, it is no 
assurance that everybody can design a 
line for 30,000 or 20,000, or even 10,000 
volts. A design for a pole line for one of 
these voltages was recently presented for 
inspection. It was returned with the re- 
mark that it would do for 2,000 volts, but 
was wholly inadequate for the voltage in- 
tended. The designer of the pole, with 
ite little insulators and short pins, in- 
sisted that the design must stand, as the 
material had been ordered and he would 
certainly expect the company which had 
the contract for the station apparatus to 
furnish apparatus which would work with 
his line. Such an appreciation of elec- 
trical matters reminds one of Mr. Dooley, 
who confided to Hennessy that “an ohm 
of electricity is equivalent of about one 
quart of the electric fluid.” The sooner 
100-volt or 1,000-volt engineers stop try- 
ing to make 20,000 or 380,000-volt lines 
and cease talking familiarly about 50,000 
or 60,000 volts, the better for all con- 
cerned. 

The problems in transmission are en- 
gineering problems. How well they are 
solved is attested by the operative and 
commercial success of electric installa- 
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tions, by the extension of many of the 
large plants and by inauguration of new 
undertakings. Many problems have been 
solved and a wide field is no longer to be 
considered experimental and uncertain. 
There can be no excuse for repeating the 
mistakes which may at one time have been 
inevitable. There is no credit to the elec- 
trical engineering profession in reducing 
the efficiency of electrical enterprises by 
incessant blundering. The manager of a 
large company recently remarked that 
half of the troubles in the operation of 
the company’s work resulted from the 
collective stupidity of the men—not that 
they were dull, but that they made the 
same mistakes over and over, that they 
did not apply reasonable intelligence to 
ordinary things, that they often did not 
work together, they did not cooperate to 
get the best results. The tasks before the 
electrical engineers of America and the 
responsibilities which rest upon them call 
for the most earnest endeavor, the most 
eflicient cooperation. This fact has been 
recognized by the American Institute of 
Electrical Engineers. A transmission 
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committee has been appointed for the 
purpose of collecting data with respect 
to present practice in high-tension trans- 
mission, particularly with reference to 
transmission lines, and of formulating 
this data in such a way that it may be of 
immediate value to electrical enginecrs. 
It is to crystallize from present practice 
that which is best and make it standard 
practice. The success of the work of this 
committee depends upon the cooperation 
which it receives from those who are oper- 
ating transmission plants, and the results 
will, in turn, be of the highest value to 
them. 

By establishing standards we do not 
limit progress, we-make definite the steps 
already taken and we lay the foundation 
for the future. 

A notable event of the past year in elec- 
trical transmission is the starting of the 
electric plant of the Manhattan Railway 
Company. The generators for this plant 
are the largest ever built, both in dimen- 
sions and in output. New types of con- 
struction were employed, new tools and 
new shop methods were necessary, the di- 
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mension lines on the castings were laid 
out by a specially constructed transit, the 
machines were assembled and wound in 
the power-house, the eighth generator was 
started within less than a year after the 
first one; rotary converters of fifty per 


' cent greater output than any previously 


constructed were made and put in the sub- 
stations, and the plant has operated 
through an extensive system of cables at 
11,000 volts, and all—design, construc- 
tion and operation—has been effected 
without a snarl. And the most signifi- 
cant thing about it is that nobody is in 
the least surprised. That which nobody 
would have thought of undertaking a few 
years ago 1s now so commonplace that it 
does not occasion remark. 

The transmission problem is an engi- _ 
necring problem. The more clearly this 
is recognized the more certainly will there 
be suecess in the field of present operation 
and advancement into new ones. That 
advance is to be anticipated as the result 
of a process of evolution—a scientific ad- 
vance from the known to the unknown, 
from the accomplished to the unachieved. 


Recent Lighting Progress. 


closing years of the last century may 

be said to have constituted the crest 
of a wave of successful inventive protest 
against established methods. 

A very important part of the progress 
of the past year has been in the public 
appearance of the lamps based on the 
inventions of this earlier period. The 
most striking thing from this general 
point of view is the fact that each of the 
new lamps is a radical departure, in 
which efficiency has been secured at the 
expense of some minor characteristic. 
Altogether there is evidence of a general 
feeling that progress along the old lines 
had become too slow to be attractive. 

For twenty years the are and incandes- 
cent lamp each held its own, becoming bet- 
ter and cheaper, but never radically dif- 
ferent, until it began to look as though the 
carboniferous age of electric illumination 
would never behold the light of a new era. 

The light of the are is due primarily to 
the intense incandescence of the electrodes. 
The carbon vapors in the arc itself do not 
compare favorably with certain other 
vapors, either in the amount of light 
emitted, or in their electrical conductiv- 
ity. By substituting for the vapor of 
carbon in the arc the vapors of other ma- 
terials—for example, highly luminous 
vapors of barium or caleium—the conduc- 
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tivity and length of the are can be greatly 
increased, and the light emitted by the 
are can be made to greatly exceed that 
emitted by the incandescent electrodes. 

The best known incorporation of this 
system is the “Bremer” lamp; two of 
which have been in operation before the 
Plaza Hotel, in New York, during the 
past year. 

Instead of using vapors existing only 
at extremely high temperatures, vapors 
existing at comparatively low tempera- 
tures can be made to conduct and give 
light, with the added advantage that they 
can be enclosed in a transparent glass 
tube. In this type of lamp there is, 
therefore, no continuous loss of material, 
and, consequently, the life of such a lamp 
becomes indefinite, by which is meant 
that it is terminated either by accident 
or some cumulative secondary reaction. 
The representative of this last class of 
true vapor lamps is the Cooper-Hewitt 
light, which was first exhibited somewhat 
more than a year ago. 

As an incandescent source of light, 
carbon has also several weaknesses. One 
is that, despite its ultimate refractoriness, 
nevertheless, it wastes away by sublima- 
tion even at temperatures quite within 
the range of other bodies to withstand. 
A second weakness is that it is capable of 
radiating all wave-lengths equally well, 


and, therefore, requires the maximum of 
energy to keep it hot. A third weakness 
is that it oxidizes in air at high tempera- 
tures, and must, therefore, be run in a 
vacuum, which necessitates renewing the 
globe as Well as the filament, but which 
has compensating advantages in avoiding 
losses by convection. A fourth weakness 
is that it conducts so well as to necessi- 
tate long, thin filaments which waste 
away and break down more quickly than 
if they were comparatively short and 
thick. : 

Among the bodies which are extremely 
refractory and which sublime very slowly 
below their melting points are the metal 
osmium, the basis of the osmium lamp, 
and the rare earths. The latter, when in- 
candescent, have a much higher specific re- 
sistance than carbon, and, in addition, 
radiate the short visible wave-lengths 
more readily than a portion of the long 
invisible ones, and, therefore, require less 
energy to maintain them at a given tem- 
perature than carbon does. These bodies 
are, therefore, peculiarly - suited for 
use as sources of light, and they form the 
basis of another one of the new lamps; 
namely, the Nernst lamp. 

We thus perceive that progress has been 
made in the “flame light” are and Hewitt 
lamps by exalting the luminous power of 
the vapors corresponding to the arc itself 
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in the arc lamp; in two other cases—the 
osmium and the Nernst lamps—by the 
incandescence of materials which are less 
volatile than carbon at temperatures at 
which they are used. 

As I have stated, each of these develop- 
ments is accompanied by an advance in 
efficiency, and it is interesting to take up 
each of these new lamp systems some- 
what in detail, so that we may arrive at 
an estimate of the right of each to exist 
and the placing of each in the general ar 
of electric lighting. | 

THE OPEN VAPOR LAMP. 

It has been known for many years that 
the color and efficiency of the are light 
could be materially changed by adding to 
the carbon salts of metals—the spectra of 
which are very luminous, particularly the 
metals of the so-called alkaline earths— 
barium, strontium and calcium. 

In practice the problem of securing a 
good, clear, steady, quict-burning light, 
is by no means simple, and can not be 
considered solved. The action is greatly 
complicated by the fact that it must take 
place under atmospheric pressure and in 
the presence of the oxygen and nitrogén 
of the air. 

The fact that the salts of the metals 
used are rapidly boiled away, gives rise 
to clouds of vapors which must be carried 
away by a draft of air or induced to settle 
upon cool surfaces, where their presence 
will interfere as little as possible with the 
emission of light by the lamps. 

This question of deposit has resulted, 
in the case of the Bremer lamps, in a 
novel design of the mechanism of the 
lamp itself. The are is maintained be 
tween almost parallel vertical carbons 
projecting downward into an inverted 
cup upon the walls of which the deposit 
settles and serves as a diffusing reflector. 
The light is thus distributed principally 
throughout the lower hemisphere, a sys- 
tem of growing popularity. 

Impregnated carbons are also produced 
for use in ordinary open arc lamps, and 
these also give a light which is much 
stronger than that produced by the or- 
dinary carbons. 

It is too early as yet to estimate the 
effect of these new carbons upon the are 
light industry, but it would seem that for 
lighting, where a very large candle-power 
unit can be used, that this system pre- 
sents healthy progress. On the contrary, 
for lighting where a white color is requis- 
ite, and particularly where smaller units 
are advantageous, it is hardly to be ex- 
pected that this system can compete with 
others. 


The color of the light produced from 
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calcium salts is so rich in long wave- 
lengths, that it would seem that this 
would be a good fog-piercing light, and 
should therefore have special value for 
lighthouse work. 

THE ENCLOSED VAPOR LAMP. 

The only enclosed vapor lamp which is 
commercial in not requiring excessive 
voltage or impractical frequency is the 
Cooper-Hewitt lamp. This lamp bears 
certain analogies to the open vapor lamp, 
in that the luminous conducting medium 
is a metallic vapor. However, here the 
vapor chosen is that of mercury, a metal 
which volatilizes at so low a temperature 
that it can be enclosed in a glass chamber 
without injury thereto. The fact of 
using a vapor so enclosed profoundly 
modifies the physical characteristics of 
the lamp as a whole, inasmuch as the 
action is now far more controllable be- 
cause the influence of atmospheric press- 
ure is absent, the complications resulting 
from the presence of oxygen and nitrogen 
are removed and the loss of the active 
material is avoided. It will thus be ap- 
preciated that in the Cooper-Hewitt lamp 
we have the phenomena of vapor conduc- 
tivity in absolute purity, save for the re- 
actions occurring at the electrodes. . 

Unfortunately, the spectrum of mer- 
cury does not contain all the colors nec- 
essary to combine into a white light of 
good quality. There is scarcely any red 
in this light and its resulting color tone 
is consequently distinctly green, although 
such is the brillianey of the light when 
looked at directly that it appears almost 
white. 

In one very large field of modern light- 
ing, the absence of the color red is of no 
importance. In fact it is a positive ad- 
vantage not to waste energy in producing 
it. This field is that of photography. 

In the gradually increasing glow of 
the lamps, the Pan-American Exposition 
witnessed almost the last variation pos- 
sible in incandescent lighting decoration ; 
it is with pleasure, therefore, that we wel- 
come the novel and pleasing effects which 
modern Aladdins can conjure up, by com- 
manding the genius of the Hewitt lamp. 

The actual progress of this lamp dur- 
ing the year has been in the installation 
of a large number of photographic and 
photo-lithographic works, in incorpora- 
tion of the Cooper-Hewitt Electric Com- 
pany, and in the development of a eeries 
of standard combinations of lamps and 
starting devices, for various purposes. 

THE OSMIUM INCANDESCENT LAMP. 

This lamp has been developed by Dr. 
Karl Auer von Welsbach, the well-known 
inventor of the Welsbach mantle. 
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It is very similar to the ordinary in- 
candescent lamp, and consists of one or 
more filaments of metallic osmium en- 
closed in a glass bulb, from which the air 
has been exhausted. Osmium is a metal 
and consequently conducts electricity, not 
only at the temperature of incandescence, 
but also at ordinary temperatures, so that 
it requires no auxiliary starting device. 
The temperature coefficient of osmium 
is positive, the resistance increasing with 
increased temperature. 

It is not as yet possible to draw osmi- 
um into wire, and the fine filaments for 
these lamps must therefore be built up 
by the reduction of osmium salts ab- 
sorbed in a thread or by analogous means. 

Dr. Auer in his specification describes 
methods of accomplishing this, but it is 
generally understood that great improve- 
ments have been made in this feature of 
the manufacture, and that the filaments 
can now be made quite cheaply. 

Just at the close of the year, the an- 
nouncement comes from Berlin that the 
German Incandescent Gas Light Com- 
pany is prepared to deliver osmium 
lamps for potentials of fifty volts or less. 

It would therefore seem that the prob- 
lem of producing 110-volt lamps still 
presents certain difficulties, presumably 
owing to the extreme length and 
limpness of the filament. The efficiency 
and life claimed for these lamps are far 
better than is possible with carbon in- 
candescent lamps. 

One of the obstacles to the production 
of these lamps, which ‘has been frequently 
mentioned, is the extreme scarcity of the 
metal osmium. However, as there has 
been scarcely any use for the metal 
hitherto, it would seem probable that 
minerals containing it will now be 
sought after with great diligence, and a 
reasonable supply of it will be discovered. 

It would seem that owing to its low 
voltage and the possibility of the man- 
ufacture in small candle-powers, that thie 
osmium lamp will find its field in low 
voltage isolated plant lighting from stor- 
age batteries. A low voltage lamp having 
twice the efficiency of the incandescent 
lamp would be more than equivalent to 
cutting the weight of the battery in half, 
so that it may soon be possible to realize 
a lighting system supplied from batter- 
ies, Which are rented out and returned 
to the central station for charging. With 
a low voltage lamp the number of storage 
cells is small and each cell may be made 
strong and durable. 

It is understood that the osmium 
lamps will be introduced in America by 
the Welsbach Lighting Company. We 
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may therefore confidently leave its future 
in its energetic hands. 


THE NERNST LAMP. 


With the Nernst lamp the general 
lighting public is much more familiar than 
with any of the other novel lamps. This 
lamp has been on the market for a year 
in four sizes, ranging from 88 to 530 
watts, and has reached the stage where 
interest in its progress is directed more 
toward the commercial and manufactur- 
ing side than toward the development 
of the principles on which it operates. 
Viewed from this standpoint, the pro- 
gress of the Nernst lamp has been marked 
by a steadily increased sale, extending 
very uniformly over the entire countrv. 

The capacity of the factory has been 
strained to its utmost during the vear, 
and a continuous increase in the plant 
has been going on in parallel with the 
manufacture of the lamps. The processes 
involved in the manufacture of glowers, 
heaters and ballasts have undergone great 
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during the year last past has not 

been excelled in brilliancy of con- 
ception, or success in execution, by any 
other branch of electrical science. 

The dominating factors in this struggle 
for supremacy of the omnipresent ether 
has resulted in the development of the art 
of sending signals without wires, accord- 
ing to different theories, the most im- 
portant of which tend toward simplicity 
of construction, rapidity of transmission, 
economy of operation, syntonization, 
and, last but not least, long-distance 
transmission. 

The personnel in this modern move- 
ment of science is extremely interesting 
and embraces the names of men who at- 
tained prominence in its infaney as well 
as those whose names have lately flashed 
upon the public eye; and each, without 
distinction, deserves credit for the part he 
has played in the latest achievements, but 
not more so than thóse of whom the 
world hears little, strenuously toiling 
with abstruse theories upon which the ul- 
timate success of wireless telegraphy so 
largely depends. 

Chance so favored the Occident that 
the first commercial message was trans- 
mitted from American soil, to the greater 
glory of the new world, and at the close 
_of the period under consideration, as in- 
deed throughout the history of electric 
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refinement, and constitute probably the 
most interesting progress made during 
the vear in this industry. 

The influence of the Nernst lamp is 
already being felt upon systems of light- 
ing, and constitutes a most powerful argu- 
ment in favor of 220-volt circuits and the 
use of alternating current. 

As the Nernst lamp distributes its light 
principally throughout the lower hemi- 
sphere, its introduction marks progress 
along a line which leads us to appreciate 
a lamp as a factor in illumination, quite 
aside from any academic advantage of its 
being easily measured. 

Another great advance introduced by 
the Nernst lamp in artistic illumination 
lies in its uniform white color throughout 
all sizes. General lighting effects are dis- 
tinctly better where one color of light is 
maintained throughout an entire floor or 
other area visible as a whole. . 

Great progress has been made during 
the past year in the development of a di- 
rect-current Nernst lamp, and its intro- 
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wave telegraphy, “on the roll of those 
accounted best, Marconi’s name leads all 
the rest,” and his fame rests not only on 
his recent great successes but on the re- 
sources of hia brain, as typified in the 
evolution of his invention. 

-To Americans, more than to any other 
nationality, is due the credit of striking 
originality in the devising of wavs and 
means for accomplishing desired results 
and overcoming obstacles which beset 
wireless telegraphy in practice. 

Professor Reginald Fessenden has been 
most assiduous in the pursuit of theoreti- 
cal knowledge and the application of 
theory to practice; his discovery for the 
production of a pure sine wave is, in my 
opinion, one of the most important made 
in the last vear; he has, likewise, done 
some exceedingly clever work in syntoni- 
zation, the result being a method of com- 
biming electrical resonance with mechan- 
ically produced resonance, and, finally, 
the theory he evolved of sliding half- 
waves is most ingenious and widely ac- 
cepted. Dr. Lee De Forest has shown 
his ability in the perfection of a device 
which has done much toward eliminating 
the older, slower methods of transmis- 
sion; his “responder,” consisting of metal 
filings held in suspension in a viscous 
medium, and a telephone receiver taking 
the place of the coherer, tapper, relay and 
Morse register, formerly employed. The 
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duction may be expected as soon as the 
company feels capable of supplying an ex- 
tremely large demand, with a lamp and 
renewal parts as excellent as those already 
tested. 

ARC AND INCANDESCENT PROGRESS. 

The progress made in the older forms 
of electric lighting has in general kept 
pace with the prosperity of the year just 
past. It is estimated that the consump- 
tion of incandescent lamps has reached 
about 30,000,000, an increase of about 
twenty per cent over the previous year. 

It is thought that the growth of the 
are lamp industry has been somewhat 
more rapid, although no reliable figures 
are obtainable. The prospect for the 
coming year is extremely hopeful. We 
may look forward to a greater specializa- 
tion in lighting, as each of the new lamps 
has a well defined field, the extension of 
which in the coming year need not be 
expected, however, to prevent the con- 
o prosperity of the older types of 
amps. 


Telegraphy. 


De Forest “responder” and the Fessenden 
“barretter,” a wave detector consisting of 
a minute silver loop having a platinum 
core and having a small radiating surface 
in proportion to its mass, offers a speed 
of reception equal to wire lines, and in 
employing detectors of these types sim- 
plicity of the receiving appliances follows 
as a natural sequence; another feature is 
the great saving in the expenditure of 
energy at the transmitting station, since 
the total energy of the oscillations set up 
in the resonator svstem is utilized. The 
result of this saving may be manifested 
either in economy in sending over a given 
distance, in obtaining a longer range of 
transmission with the same power, or in 
shortening the masts. 

The De Forest company operated com- 
mercially for the first time in 1902 a 
transmitter employing an alternating 
current as a source of electromotive force, 
and by transformation utilizing the high 
potential at the terminals of the second- 
ary to charge a battery of Leyden jars, 
which in turn discharges across the air- 
gap, and marks an advance in trans- 
mitters, in simplicity, efficiency, economy 
and reliability. 

A new name registered to enter the 
lists is that of John Stone Stone. Recent 
patents issued io him show that he has 
made an exhaustive study of electrical 
resonance and its relation to syntoni¢ 
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wireless telegraphy. Mr. Stone has de- 
vised means for producing oscillations in 
the radiating system as rapidly as the 
preceding ones are damped out by their 
conversion into radiant waves; at his 
stations on the Charles River embank- 
ment he has shown it possible to transmit 
selective signals when the difference in 
frequency is not more than ten per cent, 
which result marks a new era in syntoni- 
zation. 

In England, Sir Oliver Lodge has 
again taken up the practical side of wire- 
less telegraphy, and has put into opera- 
tion a system which it is claimed is not 
affected bv the powerful radiations from 
the Poldhu station. Sir William Preece, 
who made it possible for Marconi to dem- 
onstrate his invention in 1895, is himself 
at work between Holyhead and Ireland. 
Professor Fleming -of Oxford College, 
who has acted as the technical adviser of 
the Marconi company, has had issued to 
him patents bearing on the transforma- 
tion of electric oscillations. 

Dr. Slaby, who did a great deal early 
- in the past year, has made no new an- 
nouncement recently and it may be safely 
assumed that his attention has been at- 
tracted to other scientific investigations. 
In Germany one of the notable advances 
was the elimination of the earth as a 
factor in oscillators and resonators by 
Dr. Braun; and others are his application 
of oscillatory condenser discharges to 
wireless telegraphy and his apparatus for 
the production of pure undamped oscil- 
lators. 

Herr E. Lesher has investigated the in- 
fluence of electrification of a disruptive 
discharge. Herr P. Dinds devised a 
method for determining the period of 
rapid oscillations, and M. Ferrie deduced 
the part the antenna plays in the emission 
and propagation of electric waves, each 
of which will have its impress upon the 
question of syntonization in the future. 

Again, the results obtained by Professor 
Trowbridge in the action of an electric 
discharge of high potential in water, and 
Lord Rayleigh’s deductions of the effect 
of inductance on syntonic systems, show- 
ing that when the capacity of a radiator 
svstem is increased beyond a certain 
critical value, the “grip on the ether” is 
greatly diminished; these are not only of 
great interest, but show full well the 
straight and narrow path to be followed 
by designers of both syntonized and non- 
syntonized apparatus. 

One of the theoretical products of the 
year was Professor Seibt’s introduction 
into the mathematical theory of electric 
waves, and another the observation of Dr. 
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Aickler on the action of ultra-violet radia- ` 


tions on spark-gaps in parallel. In view 
of the fact that the dissipation of energy 
by daylight was noted by Marconi, the re- 
sults obtained by Zickler may aid in solv- 
ing the problem of diffusion by daylight. 

It is extremely interesting to note the 
reappearance into the field of Prof. Branly, 
the original inventor of the coherer, and 
his active interest in the practice of wire- 
less telegraphy; the advent of the new 
Branly tripod coherer and that invented 
by the Marquis Solari were two events 
which created mild furors in the wireless 
world in 1902. 

A review of the successes of wire- 
less and cableless telegraphy for the year 
has proven that long-distance transmis- 
sion is not only possible, but absolutely 
feasible; it has proven the great value of 
the system on the high seas, and it has 
proven that there is no obstacle so great 
but that by dint of perseverance it may 
be overcome, and syntonization will,be no 
exception. 

It is true that the measure of results is 
not full when selective signaling is con- 
sidered, but it must be borne in mind that 
the entire art is yet very young; on the 
other hand, it 1s obvious that much of 
the mystery of electric oscillations, of 
electric resonance and of electric waves 
has been cleared away. The past year did 
its part toward producing a syntonic sys- 
tem based on sound fundamental princi- 
ples. 

In England the objection to cableless 
telegraphy has been raised on the scores 
of non-syntonization and the high time 
constant of transmission. The commer- 
cial solution of the former, it is true, has 
not been perfected, but it has been de- 
duced mathematically, solved theoret- 
ically and demonstrated experimentally, 
and thus the way has been blazed for its 
practical application. In view of these 
considerations the difficulties to selective 
signaling are not nearly so great to-day 
as those which beset the transmission 
and reception of cableless messages a year 
ago. 

The element of time required in trans- 
mision may be dismissed from the list of 
obstacles, for while it is admitted that 
an appreciable period is required under 
the present system for cutting in and out 
high-frequency, high-potential currents, 
representing an energy of fifty kilowatts, 
it is resolved, after all, into an ordinary 
electrical engineering feat. 

So much for the past year! What new 
wonders during this year will materialize, 
seemingly to defy the laws of nature, 
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astound the senses and mystify the human 
mind? 

To those versed in the art and who un- 
derstand the science of deduction, no 
psychological ability is required to de- 
termine that a complete chain of wireless 
telegraph stations will be established on 
the seacoasts of the continents, whence 
cableless messages will be flashed “’round 
the carth? in less than forty minutes, 
and thus outdo the modern Puck. 
aie ok 

An Electric Steering Gear. 

The Earl of Crawford’s yacht has been 
fitted with an electrically controlled steer- 
ing gear installed by Siemens Brothers & 
Company. The ordinary hand-stcering 
gear has been altered slightly to adapt 
it for electrical driving. It consista es- 
sentially of a cast-iron frame bolted on 
the deck, through the base of which passes 
the rudder post. To this post is secured 
a massive cross-beain. Above this is a 
right and left hand screw on which travel 
nuts attached by links to the croas-beam, 
These nuts are prevented from turning by 
guides. The screw is arranged to be 
driven through gears by a four-pole 
motor. It can also be operated by hand 
if necessary, a clutch being provided for 
this emergency. The motor is scries 
wound and fitted with a brake which is 
held off ky celectromagnets while the 
motor is running. The motor is controlled 
by two special switches, one for each di- 
rection of rotation. These operate as fol- 
lows: Two switch arms are mounted on 
two pins on a metal dise at equal dis- 
tances from its centre. The disc is geared 
to the screw and its motion ia propor- 
tional to that of the rudder. The switches 
have cranked arms which can be pressed 
by stops, as shown on a second dise 
mounted concentrically with the first, so 
as to put the switches on or off. The sec- 
ond dise is connected through gearing 
with the steering wheel, and its motion 
is proportional to that of the wheel. The 
operation of switching on or off is the 


result of the difference in the motions of 
the two dises. The cranked arm of each 
switch is so shaped that it clears the stops 
on the second dise when the motion is in 
one direction, but engages them when the 
motion is in the opposite direction. Thia 
prevents more than one switch being oper- 
ative at a time. The discs are further 
provided with stops to limit the difference 
of their motions to a little more than the 
amount actually required to operate the 
switches. Twelve complete turns of the 
steering gear will move the rudder 
through 180 degrees. Stops are provided 
which prevent any further motion and 
which cut out the motor when the limit 
has been reached. Trials of the appa- 
ratus have given satisfaction. 


42 


ELECTRICAL REVIEW 


Vol. 42—No. 2 


A Three-Wire Electric Railway System Operating between Grenoble 
and Chapareillan (France.). 


habitants, capital of the depart- 
ment of Isére, recently put into 
service an electric railway which unites it 
with Chapareillan, on the border of Savoy. 

This railway is of evident technical in- 
terest owing to the fact that it is the first 
utilizing 1,200 volts (continuous current) 
for traction. The two motors of the care 
are coupled in series, each receiving 600 
volts. 

Owing to its length the line has a cer- 
tain number of special boosting feeders, 
beginning at a little distance from the 
generating station. 

The suburbs of Grenoble are justly re- 
nowned, and each year this section of the 
Dauphiné is visited by numerous tourists. 
On the other hand, a certain number of 
villages, principally in the picturesque 
valley of Gresivaudan, were deprived of 
frequent communication facilities. An 
electric railway was therefore ardently 
desired. The line just constructed en- 
ables tourists to admire the remarkable 
natural beauties of the country, and the 
inhabitants to have more frequent com- 
mercial intercourse. 

As already stated above, this railway is 
technically interesting. The distribution 
of current is by means of the three-wire 
system. 

Up to the present the maximum volt- 
age allowed for traction using continuous 
current varied from 550 to 650 volts. This 
limit, relatively low, necessitates con- 
ductors of large section. 

In installations for lighting and trane- 
mission it is customary to diminish this 
inconvenience by the use of three-wire 
distribution, which, while allowing an in- 
crease in the voltage limit, diminishes the 
expenditure for copper, but for traction, 
especially for a line of great length, no 
similar application had been made before. 
On the line, the tension between the out- 
side wires is therefore 1,200 volts, the 
neutral conductor is grounded by means 
of a copper cable of 125 square milli- 
metres section connected to the rails as a 
common return. 

The generating station feeding the 
tramway line from Grenoble to Chap- 
areillan (Fig. 1) is situated at Lancey, a 
small country place about sixteen kilo- 
metres from Grenoble. It is about three 
kilometres from the tramway line from 
which it is separated by the Isére. The 


(Sp ians, a town of 65,000 in- 


By Enrico Bignami. 


motive power is taken from a fall of 
water 450 metres high. The water enters 
the station by means of a pipe of riveted 
sheet iron under a pressure of forty-five 
kilogrammes, and is distributed to the 
turbines by a collector situated out- 
side the building. Discharge valves of 
special construction, necessitated by the 
enormous pressure of water, control di- 
rectly the nozzles of the centrifugal tur- 
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solved happily in the following manner: 
The water discharging from the tur- 
bines flows from below through an enor- 
mous funnel surmounted by a cylinder 
of copper. Eighty rectangular windows, 
carefully gauged, are made around the 
cylinder, the lower edges all being in the 
same horizontal plane. It can be seen 
that the water coming into the reservoir 
will discharge by the windows, of which 
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Fia. 1.—GENERATING STATION AT LANCEY, OF THE GRENOBLE-CHAPAREILLAN TRAMWAY LINE, 
FRANCE. 


bines. There are three of these, of which 
one is held in reserve They each - de- 
velop 340 horse-power at a speed of 325 
revolutions. They each have a centrifugal 
speed regulator maintaining the speed 
practically independent of the load. 

The water after its passage through the 
turbines goes to the meter. This is 
worthy of a brief description on account 
of its extreme simplicity. Owing to the 
considerable output of the turbines it was 
extremely difficult to measure directly the 
flow of water. The problem has been 


it will use for its escape a greater or less 
height depending upon the value of the 
output. This gives eighty liquid veins, 
the identity of which depends entirely on 
the precision with which the windows 
have been constructed. One of the veins 
is received in a gauged basin. The rest 
of the operation is evident. 

The continuous-current generators also 
number three (Fig. 2). They are of the 
Thury six-pole type, and can each give 
417 amperes with a potential difference of 
600 volts. The field winding is compound. 
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The shunt winding includes a regulating 
rheostat worked by an automatic regu- 
lator which maintains constantly the 
potential difference at the switchboard. 
The two generators in service are 
coupled in series with a neutral wire. 

The switchboard of the generators is 
composed of the apparatus generally em- 
ployed in the installations of electric 
traction and a few other necessities re- 
quired by the series operation of the gen- 
erators. 

The middle or neutral bus-bar of the 
switchboard is directly connected to the 
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and two generators giving the necessary 
extra voltage. 

The motors of these sets are connected 
to the outside bus-bars of the switchboard 
and receive 1,200 volts. They are wound 
with compound field which causes them 
to revolve at a uniform speed whatever the 
work they have to furnish. These motors 
are naturally of varying size, according 
to the pressure which the generators 
should give. 

The group for Grenoble feeders, which 
is the most important (360 volts), is 
composed of a motor driving two gener- 
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ators are series wound. The elevation of 
the potential which they produce is con- 
sequently a function of the current which 
traverses them, the field varying propor- 
tionally to the current between certain 
limits. 

Before being connected to the contact 
line the supply feeders traverse a second 
distributing switchboard, called the boost- 
ing switchboard. This switchboard con- 
tains the metres and apparatus necessary 
to ensure the perfect working of the 
installation. Among other protective de- 
vices the overload circuit-breakers placed 
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Fic. 2.—THE ConTINvUOUS-CURRENT GENERATORS FEEDING THE TRAMWAY LINE BETWEEN GRENOBLE AND CHAPAREILLAN, FRANCE, 


rails, which fill the rôle of return con- 
ductor, by means of a copper cable of 125 
square millimetres section. This connec- 
tion is made at Drogeaux. 

From the bus-bars of the switchboard 
leave three groups of two feeders which 
feed the overhead line. Consequently 
there are three feeding points situated 
where the consumption of current is the 
greatest. These points, with their corre- 
sponding voltage losses, are as follows: 
Grenoble, 360 volts; Les Drogeaux, 150 
volts; Chapareillan, 225 volts. 

To compensate automatically for this 
loss each of the feeders passes through 
a boosting set group composed of a motor 


ators, together about eighty horse-power 
(third group to the right of the photo- 


‘graph, Fig. 2). 


The group at Chapareillan (second in 
Fig. 2) is composed of a motor driving 
two generators of four poles and raises 
the pressure 225 volts (about fifty-six 
horse-power ). 

The last group (first to the right, 
Fig. 2) is that of Drogeaux (150 volts) 
and consists of a motor and two gener- 
ators (about forty horse-power). 

The boosting generators, which are 
driven by means of a Raffard elastic 
coupling by the motors, revolve therefore, 
also, at a uniform speed. These gener- 


on the feeders protect the over-voltage 
generators from an excessive overload or 
accidental short-circuits which might oc- 
cur. Each booster has on the extremity 
of its axle an apparatus for tripping the 
circuit-breaker if the direction of rotation 
be reversed, thus automatically short- 
circuiting the armatures of the boosting 
generators should the motor be injured. 

Automatic lightning arresters, system 
Thury, protect the apparatus of the sta- 
tion from atmospheric discharges. 

Fig. 3 shows the general scheme of the 
distribution. 

The supply line leaves the station of 
Lancey, .crosses the railroad from 
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Grenoble to Chambery on a foot bridge 
specially constructed for this end and 
crosses the Isère, which at this spot has a 
width of about 125 metres. It is com- 
posed of six conductors of bare red copper 
of a section varying from 124 square 
millimetres to 65 square millimetres and 
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metre, and outside the town with (patin) 
T-rails of twenty-five kilogrammes to the 
metre. The gauge of the track is one 
metre. Bonds were of course used. 
Care—The motor cars and the trail 
cars were constructed by the Compagnie 
Francaise du Material de Chemin de Fer, 
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Fie. 8.—THE GENERAL SCHEME OF DISTRIBUTION, QGRENOBLE-CHAPAREILLAN TRAMWAY LINE. 


A—Compound-Wound Generator. 
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the return cables of a section of 125 
square millimetres. At Drogeaux it re- 
joins the line of the tramway. 

The telephonic line connecting all the 
depots and stations to the Lancey etation 
follows this same route. 

The track starting from Grenoble 
crosses the Isère River shortly after leav- 
ing this town, and winds along fol- 
lowing the right side of the river. It 
connects with several little villages with 
but little work of note on the way. How- 


ever, it is not without offering frequent 


variations of level which are worthy of 
notice. The altitude of Grenoble is about 
212 metres. The highest point of the line 
is at Flachere, 423.86 metres above the 
level of the sea, or more than 200 metres 
difference in the grade. lt is before and 
after this station of La Flachere, between 
thie village and that of Tounex, on the 
one hand, and Barraux on the other, that 
a few of the most considerable grades of 
thirty-six and forty per cent are to be 
found. 

The overhead line consists of two 
hardened copper wires, diameter nine mil- 
limetres, at a distance from each other 
of seventy centimetres. It is supported 
by metal bracket poles or by span wires 
anchored on the two sides of the line. 
Four overhead conductors have been laid 
at the crossing of the road and at the big- 
gest stations in order to allow the cars to 
be easily stored (Fig. 4). 

The track is constructed with grooved 


rails weighing forty kilogrammes per 


at Ivry, and the equipments were fur- 
nished by Messrs. Schneider & Company, 
of Le Creusot. 

The motor care are of the ordinary 
tramway type with the central aisle hav- 
ing two axles and equipped with two 
motors. They can carry thirty-six persona, 
and their empty weight is 9.2 tons. 

Each motor car is furnished with two 
four-pole Thury motors of thirty-five 
horse-power. ‘These are coupled in series 
between the outside wires and the middle 
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worked from the conductor’s platform by 
changeable hand-wheels. The cars can be 
worked from either end, thue avoiding 
the necessitv of turn-tables. The con- 
ductor has only to take with him his con- 
troller hand-wheel. In attaching it he 
determines automatically direction of 
rotation of the motore. Between the 
motors and the axis of the car is a gear to 
reduce the number of revolutions. 

The trains, composed of three cars, are 
furnished with electromagnetic hand- 
brakes which are applied to the motor 
cars and trailer care. These brakes can 
be supplied with the line current, and 
also with the short-circuit current of the 
motors working as generators. 

The passenger cars are lighted and 
heated electrically. Current, however, is 
only used from one side of the system. 

The current from the overhead line is 
taken by two trolleys with interchangeable 
bows which are pressed against the over- 
head line with a pressure of ten kilo- 
grammes. 

The installation is able to maintain a 
simultaneous operation of nine trains of 
twenty-nine tona; eight trains for pas- 
sengers and one for freight. 

The cars of this railroad are composed 
of a proportionate number of passenger 
cars, several types of merchandise cars 
and combination cars. The finaneial re- 
sults obtained in this first month are 
more than satisfactory, and better still is 
hoped for the future. 

And the engineers at the recent 
“Houille blanch” convention, held at 
Grenoble, have once again had the op- 
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Fic. 4.— SHOWING OVERHEAD LINE CONSTRUCTION, GRENOBLE-CHAPAREILLAN TRAMWAY LINE. 


point connected to the earth. In other 
respects they are independent. The 
motors therefore always work at a ten- 
sion of 1,200 volte. 

The starting gear with ite resistance is 
placed on the roof of the car and is 


portunity of realizing that the utilization 
of hydraulic power to produce electric 
energy for traction should render con- 
siderable service in solving, or at least 
facilitating, certain problems of parochial 
and interparochial communication which 
would otherwise be very difficult to solve. 
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HIGH TEMPERATURE ELECTROCHEM- 
ISTRY—NOTES ON EXPERIMENTAL 
AND TECHNICAL ELECTRIC FUR- 
NACES—I11. 


BY R. S. HUTTON AND J. E. PETAVEL. 


Nitric Acid!—The fascination of the 
direct synthesis of an important chemical 
compound has for long directed attention 
to the production of nitric acid from the 
nitrogen and oxygen of the air. The re- 
warch of Rayleigh and Ramsey, on the 
isolation of argon, followed by the im- 
portant British association address de- 
livered by Crookes in 1898, helped to 
emphasize the importance of this subject. 
The careful work carried out by Mc- 
Dougall and Howles, which has not re- 
ceived the-attention it deserves, was more 
particularly directed to a study of the 
efficiency of this process. By employing 
an alternating high-tension are in air 
they succeeded, by a study of the neces- 
sary conditions, in obtaining a yield of 
300 grammes HNO, per twelve horse- 
power-hours, in this way combining fifty- 
one per cent of the air passed through 
their apparatus, while with a mixture of 
two volumes of oxygen to one volume of 
nitrogen the yield rose to 590 grammes 
per twelve horse-power-hours. In most 
of their experiments they used a trans- 
former giving 8,000 volts. The work of 
Bradley and Lovejoy, at Niagara, has 


given more favorable results from am eco- 


nomical point of view. A considerable 
amount of preliminary work pointed out 
the advantage of the direct current, and 
the apparatus now working employs a 
10,000-volt, continuous-current dynamo. 
The negative pole of the dynamo is con- 
nected to an axis carrying eix radial arms, 
the positive poles being placed round the 
periphery of an iron cylinder which forms 
the combustion chamber. A choking coil 
is placed in each circuit. The actual ap- 
paratus comprises twenty-three such stars 
fixed one above the other on the same 
vertical axis, which revolves at the rate 
of 500 revolutions per minute, forming 
and breaking 414,000 arcs per minute. 
The chief function of this rotation is the 
rapid cooling down of the products of the 
combuation, which, if allowed to remain 
under the ‘heating influence of the are, 
would dissociate. For the same reason 
a rapid flow of air has been adopted, so 
that the issuing gases only contain about 
two to three per cent oxides of nitrogen. 
The yield obtained is one pound nitric 
acid per seven horse-power-hours. The 
process is considered to have already 

1 McDougall and Howles, Manch. Lit. and Phil , vol. 44. 
part 4. No. 13, pp. 1- 19, 1900: Bradley, Electrical World 


na Engineer. vol. p. 150, 1902; Rayleigh, Journ. 
Remia gocieiy. aia 71, p. 181, 1897. 
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passed the experimental stage, and at the 
present time steps are being taken to start 
it on a commercial scale. 

Fused Alumina—We have already 
mentioned the method of Hall for 
purifying bauxite by fusion in the elec- 
tric furnace in presence of carbon or 
other reducing material. Our present 
consideration, however, ia the manufac- 
ture of an artificial abrasive by the di- 
rect treatment of bauxite. The only 
method, so far as is known, in actual 
operation is that patented by Jacobs, 
which is now being employed at Niagara 
Falls, by the Norton Emery Wheel Com- 
pany, for long known as important manu- 
facturers of abrasive articles of natural 
corundum. It has been found that the 
electric furnace product possesses advan- 
tages over the best grades of natural ma- 
terial’ The bauxite is first thoroughly 
calcined in ordinary furnaces, and is then 
heated to fusion in an arc furnace. The 
plant at present in use, which is about 
to be further extended, employs some 500 
horse-power and produces daily from four 
to five tons of fused alumina, called 
“alundum,” to distinguish it from 
corundum. The material exhibits at 
times considerable crystalline forma- 
tions.} 

Baryta—This material is being pre- 
pared at Niagara by the United Barium 
Company, Barytes (BaSQO,), together 
with some reducing material, being 
treated in the electric furnace. The re- 
action which first takes place is as fol- 
lows: 


4BaSO, + 4C = BaS + 2BaSO, + 4CO. 


The barium sulphide then reacting with 

the sulphate to give anhydrous baryta. 
BaS + 3BaSO, = 4BaO + 4S0, 

In practice 500-kilowatt tapping fur- 
naces are in use, which yield a mixture 
of oxide and sulphide. These are sep- 
arated easily in aqueous solution yielding 
a very good quality barium hydrate. The 
sulphide can afterward be carbonated or 
otherwise worked up.? 


Carbon Bisulphide—As we have pointed 
out previously, the electric furnace is 
usually employed for producing chemical 
reactions which require temperature 
otherwise unattainable. In the manufac- 
ture of carbon bisulphide the advantage 
of electric heating lies, however, in the 
fact that a more perfect control of the 
furnace temperature can be thus attained, 
the temperature required being very low. 


1 Jacobs, U. S. Patent, Gintl, Zeitschr. für anget. 
Chemie, p. 1,178, 1901; Hasslacher, German Patent, 
85,021 of 1596. 


2 Jacobs, Journ. Soc. Chem, Ind., vol. 21, p. 391; Limb, 
Eng. Patent No. 7,282, 1899 
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The method invented by E. R. Taylor for 
producing this substance consists in the 
direct treatment ip the electric furnace 
of charcoal and sulphur. The manufac- 
ture has been carried out for some time 
at Penn Yan, N. Y., the daily output 
being some 10,000 pounds. The furnaces 
are decidedly the largest at present in 
use in any electrochemical works, being 
some forty feet high by sixteen feet diam- 
eter. The sulphur is fed in continuously 
so as to rise from below the electrodes 
where it comes in contact with coke which 
forms a resistance bridge between the 
carbons, in this way becoming vaporized 
and brought into contact with the char- 
coal which fills the rest of the tower; com- 
bination takes place. and the CS, pro- 
duced is led off and condensed. By the 
application of this process a very con- 
siderable cheapening in the cost of pro- 
duction has been effected. 

Stecl—The application of the electric 
furnace to the melting of steel, which was 
one of the first problems worked upon the 
Siemens, has been revived during the last 
few years in many different forms. The 
proposals, which not only include the 
manufacture of steel from pig iron, but 
also the direct production by electric 
smelting of the ore, have led to the de- 
sign of many special types of furnaces. 

De Laval! invented an ingenious fur- 
nace for making steel in which the metal 
was melted by bringing it in contact with 
fused oxide of iron heated electrically by 
resistance. This method is reported to 
have been tried at Trollhattan, in 
Sweden, on a large scale, but to have been 
a financial failure. 

Stassano’s* furnace was in design 
somewhat similar to the blast furnace, the 
necessary heat being produced by the elec- 
tric arc. A company was formed to work 
this process in Italy, but is said to have 
since ceased operations. One ton of metal 
was produced per 3,000 horse-power- 
hours. 

Harmet,? of the “Fonderies, Forges et 
Acieries,” at St. Etienne, has worked out 
a method for treating iron ore in three 
stages, the carbon monoxide evolved by 
the reduction being partly used to heat 
the raw materials, while the reduced metal 
is transformed into steel in a separate 
electric furnace. Works are being erected 
at the present time for making use of this 


process. 
(To be concluded.) 


t Jahrbuch der Elektrochemie, vol. 1, p. 128, 1894. 


2 Jahrbuch der Elektrochemie, vol. 8, 320, 1890; 
Zeitschr für Elektrochemie, vol. 8, pp. ói, 852, 1002; 
Journ. Soc, Chem. Industry, vol. 20, p. 816, 1902, 


3 Harmet, Etude sur Pe ame henge du Fer, I, 

and n tf. alao Electrochemist and Metallurgist, vol. 9, 
= 8, 1902; Zeitschr. fur Electrochemie, vol. 8, p. 852 
Poe. 
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Pole Lines for Power Transmission. 


ONG transmission lines should fol- 
low the most direct routes between 
generating and substations as far 

as practicable. The number of poles, 
cross-arms and insulators increases di- 
rectly with the length of line and the 
weight of conductors with the square of 
that length, other factors remaining 
equal, Every material deviation from a 
straight line must therefore be paid for 
at a rather high rate. 

Distribution lines necessarily follow 
the public streets in order to reach con- 
sumere, but the saving of the cost of a 
private right of way and ease of access 
. are the main considerations which tend to 
keep transmission lines on etreets and 
highways. Except in very rough or 
swampy country the difficulty of access to 
a pole line on a private right of way is 
not a serious matter and should be given 
but little weight. The cost of a private 
‘right of way may be more important and 
should be compared with the additional 
cost of the pole line and conductors if 
erected on the public highway. In this 
additional cost should be included any 
items for paving about the poles, extra 
pins, insulators and guys made necessary 
by frequent turns in the highway, and the 
sums that may be required to secure the 
necessary franchises. There is also the 
possible contingency of future legislation 
as to the voltage that may be maintained 
on wires located over public streets. These 
considerations taken together give a 
strong tendency to the location of long 
transmission lines on private rights of 
way, especially where the amount of 
power involved is great and the voltage 
very high. 

A transmission line 80.3 miles in 
length recently erected between Rochester 
and Pelham, N. H., by way of Ports- 
mouth, to feed an electric railway sys- 
tem, operates at 13,200 volte and is 
mainly located on private rights of way. 
Deeds conveying the easements for this 
right of way provide that all trees or 
branches within one rod on either side of 
the line may be cut away. The transmis- 
sion line between Niagara Falls and Buf- 
falo, about twenty-five miles long and 
operating at 22,000 volts, is largely on a 
private way thirty feet wide. 

For the transmission between Cañon 
Ferry and Butte, a distance of sixty-five 
miles at 50,000 volts, the line is mainly 
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located on a private way. Between Col- 
gate and Oakland the transmission line, 
142 miles long and operated at 40,000 
volts, is mostly on private way, and this 
is also true of the greater part of the 
other high-pressure lines in California. 
These private rights of way range from 
fifty to several hundred feet wide, it being 
necessary in forests to cut down all trees 
that are tall enough to fall onto the wires. 
= In some cases of transmission at very 
high voltage two independent pole lines 
are erected and one or more circuits are 
then run on each set of poles. This con- 
struction has been followed on the trans- 
mission line between Niagara Falls and 
Buffalo, Cañon Ferry and Butte, Welland 
Canal and Hamilton, and between Col- 
gate and Oakland. Such double pole 
lines are more usually located on the same 
right of way, this being true of the 
Niagara Falls, Cañon Ferry and Colgate 
systems, but this is not always the case. 
In the Hamilton system the two lines 
of poles, one thirty-five miles and the 
other thirty-seven miles in length, are 
located several miles apart. The two aets 
of poles on the Buffalo line are less than 
thirty feet, on the Colgate line are 
twenty-five feet, and on the Canon Ferry 
line are forty feet apart. 

The main reasons for the use of two 
pole lines instead of one are the prob- 
ability that an arc started on one circuit 
will be communicated to another on the 
same poles, and the greater ease and 


safety of repairs when each circuit is on 


a separate line of poles. On each pole 
line of the Canon Ferry transmission, and 
also on each pole line of the Colgate trans- 
mission, there is only one three-wire cir- 
cuit. The use of two independent circuits 
in each of these transmissions is due to 
the desire to limit the inductance of the 
lines and the concentration of current in 
the outer layers of each conductor. These 
troubles are not so serious as to make the 
multiplication of circuits highly neces- 
sary in most cases in order to reduce the 
size of each conductor. Thus on the 
Canon Ferry line each wire of the two 
circuits has a cross-section of only 106,- 
500 circular mils, and on the Colgate line 
one circuit is of 133,225 circular mils 
wire and the other circuit is of 211,600 
circular mils cable. In contrast with these 
figures the line of the Standard Electric 
Company between Electra and Mission, 


San Jose, a distance of ninety-nine miles, 
is made up of only three conductors, each 
being an aluminum cable of 471,034 cir- 
cular mils section. Inductance increases 
with the frequency of the current in a 
conductor, but in each of the three sys- 
tems just considered the frequency is 
sixty cycles per second. 

The use of one circuit of larger wire 
instead of two circuits of smaller wire 
has the obvious advantage of greater me- 
chanical strength in each conductor, saves 
the cost of one pole line and of the erec- 
tion of the second circuit. With voltages 
above 40,000 to 50,000 on long trans- 
mission lines there is a large loss of en- 
ergy by leakage directly through the air 
from wire to wire. To keep this loss 
within desirable limits it is necessary to 
give each wire of a circuit a greater dis- 
tance from the others of the same circuit 
than can be had if all the wires of each 
circuit are mounted on one line of poles. 
If there is onlv one three-wire circuit to 
be provided for, three lines of rather 
small poles may be set with any desired 
distances between the lines so that the 
leakage through the air with one wire on 
each pole will be reduced to a negligible 
quantity. On a line built in this way it 
would be practically impossible for an arc 
to start between the wires by any of the 
usual means. 

Distances from pole to pole in the same 
line vary somewhat with the number, size 


‘and material of the conductors to be car- 


ried. On ordinary construction in a 
straight line poles are often spaced from 
100 to 110 feet apart; that is, about fifty 
poles per mile. On curves and near cor- 
ners the spacing of poles should be 
shorter. Poles for the 80.3 miles, men- 
tioned in New Hampshire, are regularly 
located 100 feet apart. Of the two pole 
lines between Niagara Falls and Buffalo, 
the older was designed to carry twelve 
copper cables of 350,000 circular mils 
each, and its poles were spaced only sev- 
enty-five feet apart. The newer line is 
designed to carry six aluminum cables of 
300,000 circular mils each and ita poles 
are 112 feet apart. Poles in each of the 
lines between Cafion Ferry and Butte are 
regularly spaced 110 feet apart and each 
pole carries three copper cables of 106,500 
circular mils. 

The two 142-mile lines between Col- 
gate and Oakland are each made up of 
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poles 132 feet apart, and one line of poles 
carries the three copper conductors, and 
the other line of poles the aluminum con- 
ductors already named. Ag aluminum 
wire has only one-half the weight of cop- 
per wire of equal conductivity, the length 
of span between poles carrying aluminum 
wire may be greater than that where cop- 
per is used, and has been more than 150 
feet in some cases. Only a part of the 
strain on poles is due to the weight of 
wires carried, however, and any material 
increase in the usual length of span 
should be made only under very favorable 
conditions. Where a body of water must 
be crossed, a very long span, with special 
supports for the wires at each aide, may 
be necessary. A case of this sort was met 
where the Colgate and Oakland line 
crosses the Carquinez Straits at a point 
where the waterway is 3,200 feet wide. 
It was necessary to have the lowest part 
of the cables across these straits at least 
200 feet above the surface of the water 
so that vessels with the tallest masts can 
pass underneath. To secure the necessary 
elevation for the cables a steel tower was 
built on each bank of the straits at such 
a point that the distance between the 
points for cable support on the two towers 
is 4,427 feet apart. As the banks rise 
rapidly from the water level, one steel 
tower waa given a height of only sixty-five 
feet, while the height of the other wae 
made 225 feet. Between these two towers 
four steel cables were suspended, each 
cable being made up of nineteen strands 
of galvanized steel wire, having an out- 
side diameter of eeven-eighths inch and 
weighing 7,080 pounds for the span. The 
breaking strain of each cable ia 98,000 
pounds and it has the electrical conduc- 
tivity of a No. 2 copper wire. The cables 
are simply supported on the towere by 
steel rollers, and the pull of each cable, 
amounting to twelve tons, is taken by an 
anchorage some distance behind each 
tower, where the eable terminates. Each 
anchorage consista of a large block of 
cement deeply embedded in the ground, 
and with anchor bolte running through it. 
Each cable is secured to its anchorage 
through a series of strain insulators, and 
the regular line cables of copper and 
aluminum ere connected with the steel 
cables just outside of the shelter built 
over the strain insulators of each anchor. 
Steel cables were used for the long epan 
across the straits because of the great ten- 
sile strength that could be had in that 
metal. This span is, no doubt, the long- 
est and highest that has ever been erected 
for electrical transmission at high voltage. 
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It has been suggested in one instance 
that steel towers ninety feet high and 1,000 
feet apart be substituted for pole lines 
and the wires strung from tower to tower. 
Such construction would increase the 
difficulty of insulation and would cost far 
more at the start than a line of wooden 
poles. It seems very doubtful whether a 
lower maintenance and depreciation rate 
for the steel towers would offset their dis- 
advantages compared with poles. Pole 
lines should be staked out with a transit, 
and the same instrument can be used to 
give a perpendicular position to each pole 
and bring it into line. Wooden poles are 
used almost exclusively for high-voltage 
transmission lines. Iron poles would 
make it unsafe to work on anv circuit car- 
ried by them when another circuit on the 
same poles was transmitting current at 
high voltage. With iron poles a defective 
insulator would be apt to lead to the de- 
struction of the conductors at that point 
through continuous arcing on to the iron. 

The kinds of wood used for poles vary 
in different sections of the country. In 
New England chestnut poles are a fa- 
vorite and were used on the 80.3 miles of 
transmission line mentioned in New 
Hampshire. Cedar poles are used to some 
extent in nearly all parts of the country, 
including Canada. Spruce and pine 
poles are employed to some extent, espe- 
cially in lengths of more than fifty feet. 
In the Rocky Mountain region and in 
California round cedar poles from the 
foreste of Oregon, Washington and Idaho 
are much used. Sawed redwood poles 
from the trunks of large trees were 
erected on the 145-mile line between Elec- 
tra power-house and San Francisco. 
For the Colgate and Oakland line, Oregon 
cedar poles were eelected, and the trans- 
mission between Canon Ferry and Butte 
was carried out with cedar poles from 
Idaho. For tranemission circuits it is far 
more important at most points to have 
poles very strong rather than very long. 
Where wires or obstructions must be 
crossed by the high-voltage circuits the 
poles should be long enough to carry these 
circuits well above everything else. In 
the open country, where no obstructions 
are to be avoided, it does not pay to use 
poles with a length greater than thirty- 
five feet. 

Short poles offer less surface to the 
wind, the length of the lever through 
which wind pressure acts to break the pole 
at the ground decreases with the length 
of pole, and the shorter the poles the 
smaller ie the strain on struts and guy 
wires. If poles are only thirty or thirty- 
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five feet long, they may be very large in 
diameter with excessive cost. As a rule, 
no pole should be used with a top 
less than seven inches in diameter, and 
a pole with this top should not be required 
to carry more than three No. 2 wires. A 
pole with seven or eight-inch top and 
thirty feet long should measure not less 
than twelve inches in diameter at the 
butt. For longer poles the diameters at 
the butt should increase up to at least 
eighteen inches for a round pole sixty 
feet long. 

In the New Hampshire transmission 
above named the standard length of poles 
is thirty-five fect. On the line between 
Cañon Ferry and Butte the poles range 
from thirty-five to ninety feet in length. 
The round cedar poles used in the Col- 
gate and Oakland line range from twenty- 
five to sixty feet in length, from eight to 
twelve inches diameter at the top and 
from twelve to eighteen inches diameter 
at the butt. On the line between Electra 
and San Francisco the square-sawed red- 
wood poles are reported to have the fol- 
lowing dimensions, by a paper read at the 
annual convention of Edison Illuminat- 
ing Companies in 1902. | 


Height, Top, Butt, Depth 
Feet. Inches. Inches. in Ground. 
35 7x 7 12 x12 5.5 
40 8x 8 133 X 184 6 
45 9x 9 15 x 15 6.5 
50 10 x 10 16 x 16 7 
60 11 x 11 17 x17 8 


The relative dimensions of these poles 
are of especial interest because, being 
sawed from the trunks of large trees, they 
could have any desired measurements at 
the tops and butts. These poles, over the 
greater part of the line, carried the three 
aluminum cables of 471,034 circular mils 
each, previously mentioned. Depth to 
which poles are set in the ground ranges 
from about five feet for twenty-five or 
thirty-foot poles to eight feet for poles 
sixty feet long. In locations where the 
soil is very soft or where poles must re- 
sist heavy strains the stability of each 
pole may be much increased by digging 
the hole two feet or more larger in diam- 
eter than the butt of the pole, and then 
filling in one foot of good cement concrete 
—one part, by measure, of Portland ce- 
ment, three of sand and five of broken 
stone—all around the butt of the pole 
after it is in the hole. The butts of poles 
up to a point one foot or more above the 
ground line are frequently treated with 
hot tar, pitch, asphalt or carbolineum be- 
fore the poles are erected, and in Salt 
Lake City salt is said to be used around 


pole butts after they are in the hole. 
(To be continued.) 
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A Review of Electrical Engineering in- Europe During 1902. - 


HOSE readers of the ELECTRICAL 
REVIEW who have followed at all 
carefully the regular news letters 

which have appeared in its columns re- 
lating to electrical matters in Great 
Britain and Europe generally will be 
somewhat familiar with the more impor- 
tant details of electrical engineering in- 
terest in those parts. It is now, there- 
fore, only proposed to pass in review 
somewhat non-technically what has hap- 
pened during the past twelve months. 


THE COMMERCIAL ASPECT—GERMANY. 


Dealing first of all with the commercial 
side of the industry, the one great out- 
standing feature has been the continu- 
ance of the trade depression in Germany, 
though in a somewhat modified form, 
where, in spite of the home trade being 
in a fairly flourishing condition, the 
market value of electrical manufacturing 
undertakings has diminished enormously. 
A typical instance of what was taking 
place is the fact that the loss in the value 
of the shares of twenty-one electrical trad- 
ing concerns, whose combined capitals 
ainounted to some £22,250,000 sterling, 
was computed at £13,500,000 between 
January 1, 1899, and October, 1901, and 
it was the after-effects of such an un- 
pleasant financial disaster as this that 
have been mostly keenly felt during 1902. 
What the resulte of the year’s working 
just closed will be remain to be seen, 
but the chief concerns have fallen so 
sadly away during the past few years 
that they are severely handicapped at any 
rate for a year or two under the best con- 
ditions. The Consul-General in Frank- 
fort has shown that since the year 1900 
five such important firms as the Helios 
Company, the Cologne Electric Works, 
Kummer & Company, and Schuckert & 
Company have paid no dividends what- 
ever. 

THE CAUSE OF DEPRESSION. 

The primary cause of all these financial 
difficulties would appear to have been 
very much the same as that which stifled 
electrical enterprise in Great Britain some 
years back, viz., a want of confidence on 
the part of the public consequent on the 
flotation of numerous joint stock con- 
cerns which, during the boom from 1898 
to 1900 in Germany, invested and lost 
large sums of money in foreign under- 
takings. This is the opinion of a man on 
the spot and is probably not far wide of 
the mark, a9 British pioneers can amply 
testify. 


By Oar Special Correspondent. 


A LARGE AMOUNT OF EXPORT TRADE IN 
GREAT BRITAIN. 


Happily the remainder of the chief 
countries of Europe are not laboring 
under the weight of any such millstone as 
this, and in general terms, prospects are 
good, especially in Great Britain, where 
a large amount of export trade has been 
done principally with the colonies, which 
seem to have a penchant for the employ- 
ment of consulting engineers with the re- 
sult that a fair percentage of the orders 
are placed in Great Britain. On the 
other hand, the leading types of engines 
manufactured in Europe, outside of Great 
Britain, such as the Sulzer, find many 
customers in the United Kingdom, a 
notable instance being the Metropolitan 
Electric Supply Company at its Willesden 
works. The completion of the new large 
works of the British Westinghouse Com- 
pany and the British Thomson-Houston 
Company at Manchester, England, has 
obviated the necessity of importing these 
firms’ goods from America, and although 
American patterns and standards will 
doubtless prevail, the fact that British 
workmen must of necessity be employed 
in the manufacture of their machinery 
places the existence of these two concerns 
in Great Britain in quite a different light 
than heretofore. 


TECHNICAL AND ENGINEERING APPLI- 
CATIONS. 


Technically, a great deal has been ac- 
complished. In Great Britain giant strides 
have been made in the application of elec- 
tricity to locomotion, not the least impor- 
tant being the inability of the steam rail- 
ways in many parts to withstand the com- 
petition of the existing electric tramways. 
In the northeast of England the local 
railway company has, perforce, been 
obliged, on its purely local and short- 
distance lines, to consider the possibili- 
ties of electric traction, and tenders for 
the conversion of a fair mileage are now 
under consideration. And this story may 
be applied to Liverpool, Glasgow and 
London itself where, in the next session 
of Parliament, two of the main steam 
railway companies of the country are 
seeking powers to use electric traction on 
their lines. The success of interurban 
electric tramways over comparatively 
short distances in all parts of the conti- 
nent has been euch that the short-distance 
traffic upon the steam railways serving 
the same districts has been sadly mu- 
tilated, and present tendencies appear to 


point to a speedy adoption of electricity 
as the motive power in order to obtain 


the higher speeds and lower fares neces-. 


sary to compete with the tramways. There 
have been many notable examples during 
the year of what the future is likely to 
bring forth. In England, in addition to 
what has been mentioned above, there has 
been a steady progress made by the Un- 
derground Electric Railway Company in 
its scheme of conversion to electrical 
working of the Inner Circle and con- 
fluent lines under the guiding hand of 
Mr. Yerkes. 


ITALIAN RAILWAY UNDERTAKINGS. 

In Italy a similar state of affairs ex- 
isted in connection with the Adriatica 
and Mediterranean railway companies 
which, together, own some eighty per cent 
of the railways in that country, and the 
competition from electric tramways has 
been felt in the same degree, the prin- 
ciples remaining the same, although the 
conditions are naturally somewhat dif- 
ferent. The result has been, after a deal 
of consideration, the conversion of a large 
mileage to electrical working, and the in- 
crease in the number of trains which it is 
now able to run each way upon those sec- 
tions already converted is sufficient com- 
mentary upon the efficiency of electric 
traction. In Italy, also, is the courageous 
attempt on the part of Messrs. Ganz to 
introduce the high-tension, three-phase 
system on the Valtellina Railway, which, 
so far, is working satisfactorily. 

PARIS AND BERLIN TRACTION. 

Alike with London, Paris and Berlin 
both have made improvements in their 
underground railway service, and in both 
these cities electric traction continues to 
operate to the detriment of other modes 
of traction. At the time of the opening 
of the Paris Metropolitan Railway (which 
it was intended to work in two separate 
half circles) only one of these was 1” 
operation, but the year 1902 haa seen the 


other half put into service, with ex- 


tremely satisfactory results. In Berlin 
there is, of course, an elevated railway; 
and an underground shallow subway rail- 
way is to be constructed, both electric. 
On the former, advantage has been taken 
of the experience gained in America and 
England to adopt, as the Germane think 
is right, a lighter rail than has usually 
been adopted in these latter countries for 
roads operated electrically, but the wis 
dom of this is seriously questioned. The 
shallow surface line is, as yet, in what 
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may be termed the projected stage. 
A tube railway is also contemplated 
in Berlin. On the Wannsee Rail- 
way, also, experiments have been made 
in running some of the trains elec- 
trically, but possibly on account of the 
insufficient character of these more com- 
plete trials have been decided upon. Still 
dwelling upon Berlin it is to be noted 
that the last horse car disappeared from 
the streets during the year, in which there 
are now some 865 kilometres of electric 
lines. In other cities, beyond the natural 
extension of the trolley system, no im- 
portant developments have taken place. 
Among other towns where the whole 
tramway system is now worked elec- 
trically is Turin, Prague (Austria), ete., 
and the value of through express lines, 
with no intermediate stopping places, 
would seem to appeal to traction pro- 
moters, as since the sanction by the 
British Parliament of the iverpool- 
Manchester express railway serious 
proposals are being made for such 
a service between Brussels and Ant- 
werp, and Naples and Rome. In St. 
Petersburg, too, the capital of a 
country where the development of Nihil- 
istic plots would seem to meet with 
greater favor than industrial expansion, 
preference has recently been given to an 
American scheme of electric tramways. 
Reverting to Germany once more mention 
need only be made of the high-speed elec- 
e tric traction experiments made on the 
Berlin-Zossen military railway, and of 
Messrs. Siemens & Halske’s 10,000-volt 
locomotive, both of which have been dealt 
with in the ELECTRICAL REVIEW. 
SWITZERLAND. 


In Switzerland the transformation of 
the whole of their railwaya to a standard 
gauge electric system is under serious dis- 
cussion, and the chiefs of the leading en- 
gineering electrical firms are taking an 
important interest in the matter. 

ELECTRIC LIGHTING MATTERS. 


In electric lighting matters, the in- 
dustry has reached a condition of stand- 
ardization only to be expected after so 
many years’ use and consideration of 
the multifarious problems involved. All 
that has happened is, to all intents and 
purposes, an inevitable extension of the 
recognized practice obtaining in the 
various countries throughout the Conti- 
nent. Thus, for instance, in Great 
Britain there has been a large number of 
small electric lighting stations put into 
service upon the usual three and two-wire 
system at 220 volts or so, and the same 
thing applies throughout. The introduc- 
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tion of new details, such as lamps, instru- 
ments, etc., would take up too much space 
to go into here, but perhaps notice ought 
to be taken of M. Thury’e 25,000-volt, 
continuous-current dynamo. 


ELECTRIC POWER TRANSMISSION. 


Coming to electric power transmission, 
one has a much wider field for discussion, 
and here England, France and Switzer- 
land take large shares. As a matter of 
fact, more could be said concerning water- 
power transmission, not from the point 
of view of what has been done as to what 
could be done with the natural sources 
available. But in this, as in all matters, 
finance plays an influential part and a 
steadily maintained progress is all that 
may be expected. In Switzerland and 
Italy the number of small and large 
water-power installations, both traction 
and lighting, as well as industrial, has re- 
sulted in those countries, in Europe, be- 
ing regarded as the very criterion of cheap 
production, especially when being held in 
the limelight of comparison between one 
country and another; but that this is more 
or less a fallacy is being demonstrated 
every year. An important installation of 
this description is in the Department of 
Aude, in France, in which, although the 
network at present consists of some 400 
kilometres of high-tension, three-phase 
lines, this will eventually extend to 600 
kilometres, and serve an area consisting 
of a population of 150,000 people. The 
fall utilized on the River Aude is 100 
metres high. The whole of the equip- 
ment of this installation is purely Con- 
tinental, no British machinery being em- 


_ ployed. There are numerous possibilities 


for water-power transmission in France, 
especially in the South, but the develop- 
ment of it on any extensive scale has not 
yet been begun, although there are a 
large number of industrial works obtain- 
ing their power in this way. Speaking 
for the moment, generally, a French en- 
gineer has calculated that the horse-power 
running to waste in French rivers reaches 
millions, and only something over 200,- 
000 horse-power in use. Similarly, in 
Italy even, only 300,000 horse-power 
has been utilized out of an esti- 
mated total, by the same authority, of 
nearly 3,000,000 horse-power. Of course, 
all these are merely theoretical figures, but 
they are of much practical importance 
when considered in conjunction with the 
successful working of such large installa- 
tions as those at Rheinfelden, etc. In 
Great Britain the problems of power dis- 
tribution have to be viewed from a differ- 
ent standpoint, inasmuch as the possibil- 
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ity of utilizing water power to any large 
extent is the exception rather than the 
rule. Nevertheless, it seems exceptional 
that with the examples offered of adapt- 
ing the natural resources of other coun- 
tries to this purpose, the idea of building 
large generating stations in the centres of 
the collieries districts and distributing, 
wholesale, electricity in this wise should 
not have been put into practical shape 
until a few years ago, when the first of 
the huge power schemes was sanctioned by 
Parhament. Fifteen such schemes have 
now been authorized, and two are supply- 
ing on a large scale. Another scheme for 
which Parliamentary powers will be sought 
this year affects the Welsh hills, and is be- 
ing fostered, among others, by Sir William 
Preece. This is one of the few spots in 
Great Britain where water power to any 
appreciable extent is available, and al- 
ready there is a very small installation in 
which overhead wires are employed in 
this neighborhood. This mention of over- 
head wires revives an old standing com- 
plaint in Great Britain, where the powers 
that be have always proved very difficult 
of conversion to the view that at average 
pressures and in open country these are 
perfectly harmless. However, there is 
now a disposition to relax this tendency, 
and in connection with these power 
schemes great satisfaction is felt thereat. 
In another direction, this section of the 
industry has proved a great success in 
connection with the haulage on the Brus- 
sels-Charleroi canal, an application of 
electric power of which there are not too 
many instances on the side. Parliament- 
ary powers, however, were granted for 
this on a canal in the south of England 
this year, and this particular canal, which 
will run for part of its journey through 
tunnel, will have these lighted by elce- 
tricity. 
WATER-POWER PROJECTS. 


Apropos of the conversion of the Swiss 
railways to electric traction and the utili- 
zation of water power for the purpose, 
mentioned earlier in this article, a Zurich 
engineer has given great attention to this 
and I take some of the following from 
his published figures: The five principal 
Swiss railways would require some 30,000 
horse-power per day, and to effect the 
whole of the purpose in view, 60,000 
horse-power would need to be developed. 
As to whether the available water power 
would meet this demand, he cites the fact 
that at present there are under construc- 
tion or in operation over twenty such in- 
stallations, ranging from 20,000 horse- 
power to 1,000 horse-power. The matter 
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is still under consideration, but the Oer- 
likon Company has applied for a conces- 
sion to construct an experimental line. 
Altogether, progress in the department of 
electrical power transmission in Great 
Britain and Europe has been well main- 
tained against several adverse influences, 
such as legislation in Great Britain, and 
industrial depression in Germany, for in- 
stance. 
THE TELEGRAPH AND TELEPHONE. 
Telegraphy and telephony, with a his- 
tory dating back later than any other of 
the applications of electricity, have, for 
many years past, confined their progress 
mainly to increase of speed in signaling, 
on the one hand, and to long-distance 
speech on the other. As regards telephony 
in Great Britain, the turn of events occa- 
sioned by the Telegraph Act of 1899 is 
now of world-wide fame, and the impor- 
tant part played by the National Tele- 
phone Company has been in no wise mini- 
mized as a consequence. In fact, this 
particular piece of legislative machinery 
has served to emphasize the strength of 
the company’s position, as exemplified by 
the fiasco which has attended the effort at 
operating a muncipal exchange in compe- 
tition with the National company in Tun- 
bridge Wells, where a weak-kneed policy 
has resulted in the companv buying up its 
competitor. Other municipalities, how- 
ever, of greater political importance than 
Tunbridge Wells are in a better position 
for a fight, and so far Glasgow holds its 
own. A new competitive exchange has 
been opened during the year at Ports- 
mouth, and others will shortly follow at 
Brighton, Swansea, etc. In Paris a new 
system has been put into operation. Here, 
where, as in practically all the countries 
in Europe except Great Britain, the whole 
of the telephone business is under the ad- 
ministration of the government, several 
important improvements over the old sys- 
tem have been effected, consisting chiefly 
of the introduction of automatic calling 
and clearing signals, the elimination of 
the multiple jacks on the subscribers’ or 
local section of the switchboard, and the 
reduction of the junction line operators. 
IMPROVEMENTS IN LONG-DISTANCE 


COMMUNICATION. 
Of the improvements in telephonic 
communication between the different 


countries, the London-Brussels cable, 
which it is hoped will be ultimately ex- 
tended to Berlin, has been on the tapis 
for some considerable time. At the time 
of writing, the whole cable is laid, but 
some details have yet to be concluded con- 
cerning the agreements between the two 
countries, and it is not expected that the 
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line will be opened before March, 1903. 
Another new telegraph line to Germany 
from Great Britain has been completed, 
and a direct line has been opened between 
Liverpool and Paris, while negotiations 
for the extension of the Anglo-French 
telephone service between provincial 
towns in both countries have been 
brought to a successful issue. Arrange- 
ments have also been made between the 
Russian and German postal authorities 
to connect Berlin and St. Petersburg by 
telephone, a distance of 1,000 miles, and 
this telephone will soon be in working 
order, and in like manner all the main 
towns throughout the entire continent are 
being linked up. The local services are 
being well looked after, among other im- 
portant items being the increased popu- 
larity of the Swedish telephone service 
where a £3 service, plus a charge for the 
cost of connection, 1s given, and the reso- 
lution of the Austrian Government to 
spend some £800,000 on extensions. In 
Berlin the number of telephonic appa- 
ratus in use has reached and passed 60,- 
000 during 1902 in a city having a popu- 
lation of something over 2,000,000 souls, 
and as a final indication of the growth 
of telephony in Europe the following 
numbers of public telephone stations in 
Germany may be quoted: Berlin, 51,561; 
Dresden, 8,914; Leipzig, 8,725; Cologne, 
7,484; Hamburg, 20,823, on April 1 last 
(the last available figures). Wireless 
telephony, still in its infantile stage, is 
being developed by one or two Continental 
pure scientists, but as anything else than 
valuable scientific work, the resulte have 
been of little importance. 

German high-speed typographic, tele- 
graphic experiments have been conducted 
by which it was computed that twenty 
officials could send 18,000 words an hour 
over a single wire. Of course the chief 
event as affecting Great Britain has been 
the opening of the Pacific cable, but as 
this is hardlv a European event, pure and 
simple, I will say no more upon this. 
Gradually the various authorities are 
realizing that the extra expense incurred 
in laying underground telegraph and 
telephone lines is repaid by the conse- 
quent immunitv from the breakdown at- 
tendant upon overhead wires, and a large 
increase in the underground systems both 
in Great Britain and Germany has taken 
place. 

ELECTROCHEMISTRY. 

Great Britain is notoriously vastly in- 
ferior to the other countries of the Con- 
tinent of Europe, and, indeed, to Amer- 
ica, in the manufacture of electrolytic 
alkali, etc., and although the solitary 
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couple of works existent in the United 
Kingdom are going along eatisfactorily 
from the financial point of view a bigger 
progress is being made in Germany and 
other countries. The Electrolytic Alkali 
Company, whose works have been described 
and illustrated in the ELECTRICAL Re- 
VIEW, is increasing the capacity of the 
works, and also its capital, and the Cast- 
ner-Kellner Company expects, when the 
additions to its works are complete, to get 
somewhere near the tens of thousands of 
horse-power in output. But these works 
are very pigmy in comparison with the re- 
mainder of the Continent. The output 
from three of the German works more 
than trebles this, and in France the in- 
dustry is characterized by the increasing 
number of such installations rather than 
by their individual magnitude. But 
throughout the Continent the demand 
seems well within the supply, and in that 
respect is scarcely comparable with the 
other branches of the industry. 


PRESENT CONDITIONS AND PROSPECTS. 


The present position and prospects of 
the electrical engineering profession on 
the Continent of Europe leave but little 
cause for complaint in view of the fact 
that in places it is quickly regaining its 
prestige after a setback inevitable to all 
booms. It is everywhere being demon- 
strated that electricity, as an adjunct to 
the facilitation of business and in the 
hundred and one useful spheres in which 


it has found an outlet in the United ° 


States rather more quickly than here, will 
eventually predominate, and the numer- 
ous barriers to its progress which have 
hitherto existed are being gradually 
broken down. In Great Britain, for in- 
stance, the use of electricity in mining 
has been somewhat retarded by reason of 
the fact that the government had no juris- 
diction in the matter of regulations. But 
during the year a committee has been ap- 
pointed to ensure the proper carrying out 
of mining installations, and the effect of 
this is reflected in the large amount of 
machinery which is now being installed 
in British mines. Similarly, the effect of 
the deputation on the part of the British 
Institution of Electrical Engineers has 
been to remove many objectionable and 
unreasonable prejudices on the part of 
the legislature, and inasmuch as, to a 


large extent, one country follows another 
in these matters the restraint under which 
Europe has heretofore existed is being 
slowly overcome, and ere long the same 
freedom of action will prevail which has, 
on this side at any rate, been so character- 
istic of the United States in the past. 

A. WEBSTER. 

London, December 31. 
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The Extensive Paris System of Conduit Electric Roads. 


HE underground conduit road, 
Il which ie now in operation in Paris, 
is no doubt the most extensive in 
Europe. A system of lateral conduit is 
used within the city limits which joins 
on to a short branch of trolley road ex- 
tending to the suburbs. The line which 
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construction, runs from the latter point 
through the western part of the city to 
the Asnières Gate, where it connects with 
a trolley line which passes to the suburb 
of St. Oven. The trolley section occupies 
about a quarter of the total length of the 
system. 


Fre. 1.—Tae Track Construction, Paris System or Conpurr ELecTRIC RoADs. 


has a total length of seven miles is oper- 
ated in three sections; the first starte 
from the Place de la Bastille, and runs 
through the southern part of the city to 


Fig. 2.—Track ALMOsT COMPLETED, PARIS 
SYSTEM or CONDUIT ELECTRIC ROADS. 
the Montparnasse railway station. At 
thie point commences the second eection 
which crosses the Seine and has its ter- 
minus at the Place de l'Etoile. The re- 
maining section, which is of more recent 


The construction of the underground 
conduit, which is used on these systems, 
differs in many respecte from anything 
that has been installed hitherto. Al the 
conduits formerly installed by the com- 


-~ pany were of the central type and laid in 


the middle of the track, having some an- 
alogy to that which is used on the con- 
duit system of Washington. It was found 
impossible, however, to introduce the cen- 
tral conduit system in Paris on account 


Fic. 8.—SEcrTION OF SHALLOW CONDUIT, PARIS 

CoNnDUIT ELECTRIC Roap. 
of the wood paving which is used in the 
greater part of the streets. The excessive 
wear of the paving at the sides of the 
conduit rail soon causes this rail to pro- 
ject at the surface of the street, and thua 


become an obstacle to the circulation. The 
ordinary rail of the track has also this 
inconvenience, but in this case it is un- 
avoidable. Owing to the difficulties aris- 
ing from placing the conduit in the centre 
of the track a new arrangement was 
sought for, and it was decided to employ 
a system of lateral conduit, this to be laid 
along the track directly underneath the 
rolling rail which is supported upon it. 
This system, however, presented some 
disadvantages which had to be overcome. 
In the first place, the obstructions occur- 
ring in the grooves are of double impor- 
tance, as the grooves not only give passage 
to the contact plow, but also to the flange 
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of the wheel. As the conduit etructure 
has to support the direct weight and the 
effort of the vehicle it must be of a heavy 
construction. Then the insulation of the 
contact plow isa more difficult on account 
of the mud which is thrown upon it by 
the wheels. Another difficulty lies in the 
fact that it is impossible to make a switch 
in the lateral conduit which is entirely 
satisfactory. This last point is the most 
important. In fact the flanges of the 
wheels make it necessary to use a wide 
groove, and again the upper eurface of 
the switch must be at the same level as 
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the top of the rail, contrary to what is 
required for a central conduit and must 
be strongly built, while possessing a con- 
siderable width at the points of intersec- 
tion. Under these conditions a switch of 
the proper construction would require a 
groove as large as 1.8 to 2 inches at the 
extremity of the point. Such a width 
might be admissible in some European 
cities, but in Paris, where the traffic is 
mostly made up of light vehicles, it is 
to be avoided if possible. In the present 
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system these difficulties have been over- 
come by the following construction. The 
two conduits are placed on the inner side 
of the track, and are carried by cast-iron 
supporting pieces spaced forty inches 
apart. The rails on the outer side of the 
track are maintained by cross-bars spaced 
six feet apart, and the two inner groove 
raila are maintained in like manner. The 
conducting bars and their supports are 
somewhat like those used on the Washing- 
ton system. The construction of the con- 
duit will be easily understood from the 
various photographs and diagrams. 

The photograph (Fig. 1) further illus- 
trates the track construction. The sup- 
ports and the rails are first put in place 
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and then the brace-pieces serve to regu- 
late the whole and keep the rails próperly 
spaced apart. The supports are solid cast- 
iron frames having an opening in the 
centre of the same eection as the conduit. 
The rails are bolted to the flat top and are 
held in place by a side strap. After the 
supports have been put in place a series 
of sheet-iron forms is mounted in the in- 
tervals which have the same section as the 
conduit which is to be constructed. Around 
the forms is run a layer of cement which 


gives the conduit the form shown. The 
sheet-iron form is then withdrawn through 
the groove. By this simple method it is 
possible to lay 325 feet of double track 
per day. The engraving (Fig. 2) shows 
the appearance of the track when nearly 
completed at the terminus of one of the 
sctions at the Place de l’Etoile. Here the 
system becomes more complicated, and 
there are several switches and crossings. 
The construction of the switches is that 
which was adopted at Lyons and has 
given good results. The tongues of the 
switch are operated by a removable lever 
on the outside of the track. The switch 
levers are put back in place automatically 
by the passage of the contact plow and the 
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effort necessary for their displacement is 
so slight that no damage is caused to the 
plow or its support. 

Where the road passes over the Seine 
at the Alma Bridge, the height which is 
allowed above the masonry arches does 
not permit of establishing a conduit of 
the usual kind, and a special form of 
shallow conduit had to be used here. This 
is shown in ecction in Fig. 3. The con- 
duit is built of cast iron in short sections, 
and the supporting piece is now cast into 
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it. The sections are placed end to z 
and held together by steel plates bol 

on above which serve also to support the 
groove rails of a Z-section. The latter a 
held in place by cast-steel brace-piee 
The other section shows the method y 
mounting the insulators. As the use 0 
the shallow conduit caused an elevation 
of the contact-bars, amounting to five 
inches above the normal, it was necessary 
to use a special arrangement for ware 
and lowering the contact plow se ‘a 
car passed, over this point, indepen 
of the manceuvre which 16 required y A 
the contact line joins the trolley ; in | 
latter case, the plow is to be lifted com 
pletely out of the conduit. 
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The problem of raising the plow has 
been already studied and very well solved 
in Europe. Thus at Berlin, at Brussels, 
and more recently at Budapest, it was 
found that the simplest and most prac- 
tical method was to keep the plow always 
under the car, and to use a device for 
raising and lowering it as required. The 
contact plows used in these cities are de- 
signed so as to pass through the normal 
slot and can be raised and lowered at any 
point of the line, but the width of the slot 
thus becomes considerable, and the plow 
has a form which is not of the best. In 
the present system the form of plow has 
two rubbing shoes of cast iron, which are 
pressed by light springs and supported by 
horizontal hinge pieces which limit their 
movement. Owing to these pieces the 
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plow is of solid build, but of course does 
not pass through the groove itself. It 
has been found in practice that this 


Fig. 6.—LAYING THE CABLE IN THE SLOTS. 
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manceuvre is not essential, as it suffices 
to carry out the raising and lowering of 
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weight to facilitate the manœuvre. At the 
points where the conducting rails are in- 
terrupted are fixed vertical sheet-iron 
pieces which serve as guides for lowering 
the contact plow. The traps can be 
worked by the motorman who raises and 
lowers the plow at the same time by the 
following disposition. 

One of the most difficult problems has 
been to establish a support for the plow 
which should fulfill all the requirements. 
The plow must be shifted freely from 
one side of the car to the other; when in 
the central position it is to be raised out 
of the conduit or lowered.. Im the lateral 
position it must be raised or lowered suf- 
ficiently to pass from the normal to the 
shallow conduit like that of the Alma 
Bridge. Again at the changing points of 
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Fie. 7.—TypE oF CAR, MOUNTED ON TRANSFER TABLE, 


spring need not have a great mechanical 
resistance, for the former serve to hold 
the shoe in place and transmit the efforts 
or shocks. The springs serve simply to 
press the shoes lightly against the bars. 
The lower part of the plow has a central 
plate of fibre with a hard-wood piece on 
each side to support the shoe. ‘The upper 
part of the plow is formed of two steel 
plates bolted together, between which 
passes an insulated copper conductor. The 


the plow at the points where the conduit 
joins on to the trolley. A trap is used 
here which can be opened and closed 
rapidly by a simple device which has 
proved quite satisfactory. Along the 
slot are placed two trap doors of cast iron 
supported at the outer end by a cast-iron 
frame noticed above; they are hinged at 
the inner end to the groove rails. The 
traps can be raised by the simple move- 
ment of a lever provided with a counter- 
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the plow the circuits must be established 
automatically by the movement of the 
plow itself. In Fig. 4 is shown the posi- 
tion of the plow in the three different 
forms of conduit—central, lateral and 
shallow; the plow is displaced laterally 
and can be raised or lowered through the 
trap. The plow is raised when in its cen- 
tral position by a screw which is fixed to 
the side beams of the truck. The screw 
is worked by a hand-lever like that ôf a 
controller, and at the same time the con- 
nections are changed by means of a com- 
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mutator which is connected to the screw 
by a lever. This commutator is built 
somewhat like a controller with cylinder 
and rubbing contacts. The plow is aus- 
pended by its two side-arms upon a form 
of rail which allows it to slide from one 
side to the other. In the centre, the raila 
are interrupted to give place to a movable 
carriage upon which the plow comes when 
in the middle position. The carriage 
slides up and down in a vertical support 
and can thus be raised along with the 
plow by the screw on the left by meana 
of chains passing over a set of pulleys. 
The chains were attached to the carriage 
by a catch lever at each side which serves 
to hold the carriage in place. By draw- 
ing on the chain the lever is first un- 
hooked, then the carriage rises in its slid- 
ing frame. A similar carriage is placed 
at each end so as to raise the plow when 
passing the shallow conduit. This device 
has been found to answer very well for 
the different manceuvres of the plow. 

For this extensive system of roads a 
large central station is required. The 
engraving, Fig. 5, shows a general view of 
the dynamo room. The station is located 
in the western part of the city, and as it 
lies near the Seine it is easy to secure a 
coal supply. The boiler room contains 
seven boilers of the Niclausse type dis- 
posed in three batteries. Each of the 
boilers has a heating surface of 150 square 
yards, and can furnish from 4,000 to 
5,500 pounds of steam per hour. Two 
steam pumps supply the boilers, along 
with an electric pump of the Thirion sys- 
tem. The main dynamo room contains 
five direct-coupled generating sets. The 
engines are of the Dujardin type, giving 
300 horse-power and driving gencrators 
of 225 kilowatts. The engines make 
ninety revolutions per minute. The five 
generators furnish the current required 
for the seven miles of line just described ; 
they have been built at the company’s 
works, at Paris, and are eight-pole, with 
compound winding. These machines are 
overcompounded, so as to give 500 volts 
at no load and 550 at full load, with a 
capacity of 450 amperes. 

The station contains a large marble 
switchboard of eleven panels, from which 
pass the feeders; the latter include eight 
insulated and armored cables of 500 
square millimetres section, having a total 
length of 10.8 miles, four cables of the 
same kind having 250 millimetres sec- 
tion and seven smaller cables of 150 milli- 
metres. Both the latter have a total 
length of 4.5 miles. The type of car used 
on the EtoileMontparnasse section is 
shown In the engraving. It is of a hand- 
some design and contains thirty-six 
places. It is divided into two compart- 
ments for first and second class. The 
view has been taken in the great car barn, 
which has been erected to accommodate 
the cars of the different lines, and con- 
nected with it are extensive assembling 
and repair shops. The car is here mounted 
on one of the rolling platforms, operated 
by. motors, which serve to shift the cars 
from one track to the other. 

C. L. Durann. 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—I. 


Notes on Progress in Europe and America. 
BY JOHN B. C. KERSHAW. 


Aluminum in England. 

The British Aluminum Company has 
been unfortunate since its early days, and 
the report presented at the seventh an- 
nual meeting of the shareholders in Lon- 
don, on November 21, 1902, was the 
worst yet received. Owing to various 
causes, the chief of which are stated to 
be the lock-up of capital in large water- 
power schemes in Scotland, the unsuc- 
cessful attempt to prolong the life of the 
Heroult patent, and the unremunerative 
nature of the carbide manufacture, the 
company is now unable to meet the pay- 
ment of its debenture interest. A thor- 
ough examination of the financial posi- 
tion of the company has also revealed an 
overvaluation of stocks amounting to 
$100,800. This sum added to other losses, 
and a sum of $144,000 written off patents 
and good will, gives a total deficiency on 
the capital account of $384,000, which 
total for the present is carried to a sus- 
pense account. In spite of the present 
unfavorable position of affairs, the finan- 
cial backers still believe that the com- 
pany may be nursed into a more healthy 
position. The payment of debenture in- 
terest is to be suspended for two years, 
and a loan of $48,000 is to be raised to 
provide the necessary working capital for 
the intervening period. A new managing 
director and two new members of the 
board have been appointed, and it is con- 
fidently hoped that these reforms, and 
the recent improvement in the demand 
for the company’s products, will in time 
bring about the desired results. The 
writer is inclined to agree with these 
expectations, for aluminum manufacture 
is successfully carried on by the same 
process in France and Germany. Over- 
capitalization and bad technical and finan- 
cial control have, however, seriously 
handicapped the development of the in- 
dustry in England, and it will take some 
years of solid hard work to retrieve the 
mistakes of the past. 

Electrolytic Alkali and Bleach. 

The breakdown of the arrangement 
which has existed for three years between 
the makers of bleaching powder by the 
old and new processes in Europe will lead 
to open competition in the industry, and 
it will be of interest to see whether, under 
such conditions, the new electrolytic 
alkali works can continue to work at a 
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profit. Under the sales arrangement 
which existed between the Griesheim 
Firm “Elektron,” of Frankfort, repre- 
senting the electrolytic works, and the 
United Alkali Company, of Liverpool, 
representing the Le Blanc works, the 
price of bleaching powder has for the 
past three years been maintained at be- 
tween $30 and $32.40 per ton f. o. b. at 
English ports. This arrangement ex- 
pired on December 31, 1902, and the 
greater number of the large consumers of 
bleaching powder in England have con- 
tracted for their supplies over 1903 at a 
price of $16.80 per ton. 

It is questionable whether some of the 
smaller electrolytic works will be able to 
make bleaching powder at a profit at this 
figure, and even the larger and best con- 
ducted factories will be heavily handi- 
capped by this great fall in the selling 
value of their chief product. 

The writer has submitted the present 
position of the “Electrolytic Alkali In- 
dustry” and the costs of production by 
the old and new processes to a careful 
examination, and has come to the con- 
clusion that those works which possess a 
good process, amd are under sound tech- 
nical and commercial management, will 
successfully survive this ordeal of “free 
trade in bleaching powder” which is about 
to be faced. The facts and figures upon 
which this conclusion is based will be 
found in the issues of the Electrician 
(London) for November 14, 28 and De- 
cember 6, 1902. 

The Swiss Electrochemical Industry. 


Figures have recently been published 
by the Electrotechnical Society, of Switz- 
erland, which throw interesting light upon 
the power developments in that country. 
There are reported to be 235 distinct in- 
stallations of electrical power, of which 
total 215, or ninety-one per cent, are oper- 
ated by water. The maximum aggregate 


power available is 160,900 kilowatts, 
which gives an average of 680 kilowatts 
for each installation. The average ag- 
gregate power in use is 104,000 kilowatts, 
and of this total the electrochemical in- 
dustries account for 24,000 kilowatts, or 
twenty-three per cent. 

Switzerland, for its size and popula- 
tion, therefore occupies a very satisfactory 
position as regards the electrochemical 
and electrometallurgical industries; and 
no doubt, as new processes are invented 
and developed, the proportion of the total 
power applied to these purposes will in- 
crease. The electrical engineering 80- 
cieties of other countries might, with ad- 
vantage, follow the example of the Swiss 
societv, and collect and publish annual 
statistics showing the progress of power 
development and use in their respective 
countries and continents, 
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THE DESIGNING OF TELEPHONE 
APPARATUS—XIV. 


BY W. A. TAYLOR. 


JACKS. 

On the switchboard the jacks are the 
connecting pointa of the lines entering 
that board; there may be one for each 
line or a number of them. These jacka 
or spring-jacks are made so as to receive 
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the connecting plugs of the connecting 
cords. In addition to the serving as 
points of connection the jacks are ar- 
ranged to cut out certain signaling appa- 
ratus such as the connections running to 
the drop or to the lamp relay as in the 
case of a lamp signaling board. This 
cutting off is either direct as by opening 
the circuit or short-circuiting the piece 
of apparatus or it may be indirect as in 
cases where an auxiliary relay acts to cut 
out the signaling apparatus. As may be 
expected, there are a great many forms 
of spring-jacks arranged to perform dif- 
ferent functions. The common form, as 
used on metallic circuit magneto switch- 
boards, is shown in Fig. 36. In this jack 
the line connections are made on the 
spring, A, called the tip spring, and the 
body or frame, C, called the sleeve. C is 
the ferrule within which the plug ia placed. 
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B is normally in contact with the tip 
spring, and is sometimes called the local 
spring. The spring, B, is connected with 
one terminal of the drop, D. The other 
terminal of the drop connects with the 
sleeve or ferrule. It is obvious that a 
spring may be substituted for the body of 
the jack and that the local spring may be 
made to stand normally against the spring 
which connects to the sleeve of the plug 
as in Fig. 37, in which case the drop con- 
nects to springs A and B. A still further 
form of jack is shown in Fig. 38, in which 
the drop is cut off entirely from the tip 
and sleeve springs. The jack is not usual 
except in multiple boards where there are 
a number of them connected in series with 
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each other, as shown in Fig. 39. There is, 
however, an additional connection made 
to the ferrule or sleeve, F, upon which 
a busy test ia obtained. In this arrange- 
ment the line, L, comes into the tip and 
sleeve connection of the first jack and 
passes out through the local springs to the 
tip and sleeve of the next jack, and so on 
until the drop is reached after having 
passed through all the jacks. A plug 
being inserted into any of the jacks will 
cut off the drop. The sleeves, FFF, are 
all connected in common so that if any 
plug should happen to be inserted in that 
series a click will be communicated to the 
ear of the operator wishing that line, aa 
soon as the tip of her plug touches the 
sleeve of the jack. There is still another 
simple form of jack which is shown in 
Fig. 40. This jack has no contact points 
except where it touches the plug. As 
shown, when the plug is inserted the 
spring, B, and sleeve, C, are short-cir- 
cuited by the sleeve of the plug which 
cuts out the signal. In other circuits a 
three-conductor plug is used which con- 
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nects with each of the three conductors of 
the jack. This is used with central 
energy systems in which the battery 
passes from the cord through one of the 
conductors to operate the necessary appa- 
ratus for cutting out the signal. 

There has been considerable argument 
as to the advisability of using the sleeve 
of a jack for making a connection for 
talking, because of its liability of cutting 
off. It has been the writer’s experience 
that if the jack is made properly there 
will be no trouble from this. Taking 
Fig. 36, for example, if enough tension is 
put into spring, A, it will certainly make 
as good a sleeve connection as may be de- 
sired. In a jack like Fig. 38 should 
springs A and C be of such a tension 
that they will hold the plug loosely in the 
sleeve, then there might be a cutting off 
of whatever circuit was connected to F. 

In making a spring-jack it is necessary 
to have all the springs of the best spring 
metal, preferably German silver, punched 
or cut from the sheet with the grain run- 
ning lengthwise. Spring German silver, 
with eighteen per cent nickel, is generally 
used. The length of the spring should be 
long enough so that the spring may move 
twice as far as necessary without receiving 
a permanent set. A spring should be 
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formed as nearly as possible to the desired 
shape in the forming press so as to re- 
quire a minimum amount of adjustment 
at the assembling bench. If that is not 
the case the springs are apt to be marred 
or bent out of shape by the assembler, and 
after a spring is once scratched or bent 
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out of shape it is nearly useless. It ia 
a useless expense at any rate to require a 
great deal of adjustment. There is more 
money lost on the assembling benches in 
some factories than there are dividends 
each year. It is much better in designing 
the jack to make all springs as nearly 
straight as possible. It is of course neces- 
sary to have a certain amount of curve in 
the springs to give them tension. There 
must also be a short curve on the ends 
of the tip and sleeve springs to permit 
the end of the plug to slip by. It is nearly 
always possible to prevent eccentric for- 
mation of springs. ; 

Where it is necessary to have a spring 
short, the gauge of the spring should be 
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thin, for by so doing the spring permits 
of a greater movement without receiving 
a permanent set. If then it is necessary 
to have a greater tension the stock may 
be made wider. With the same material 
and length of spring with the least thick- 
ness permits of greater movement. The 
amount of tension necessary is eufficient 
if the plugs are held tight enough so that 
they do not become readily disconnected 
during the ordinary operation of the 
switchboard. If the contacts are all right 
such tension will do nicely. Exceszive 
tension should be avoided, as the plugs 
and sleeves of the jack wear too rapidly. 
Where the proper contact points are used 
a heavy pressure is not needed or desired. 
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_ Electrical Patents. 


Mr. George Westinghouse, of Pitts- 
burg, Pa., has purchased a patent which 
relates to electric cutouts and is particu- 
larly valuable for use in connection with 
Nernst lamps. This is the invention of 
Mr. Henry N. Potter. In operating cut- 
outs for this class of lamps designed to 
operate on all frequenctes—such, for ex- 
ample, as 3,000 alternations per minute— 
difficulty has been found in preventing a 
noise being produced by the vibration of 
parts. Owing to the need of securing 
great freedom of movement in such cut- 
outs, the bearing or bearings of the mov- 
ing part must be very loose. In the case 
of an immovable pin surrounding by a 
collar attached to the moving part the 
opening in the collar is generally made 
considerably larger than the diameter of 
the pin. Unless means be provided for 
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preventing it a short diametral motion of 
the collar relative to the pin during the 
periods of weak magnetic attraction if 
ihe downward pull of gravity exceeds 
ninety degrees as the intermittent ef- 
fects of the magnetic force and of gravi- 
tation will cause the collar of the moving 
part to bump up against the pin on one 
side and then fall away from it and 
bump against the other side, thereby mak- 
ing a noise. To prevent this, the mag- 
netic force of the gravitation restraining 
force should have their pulls exerted at 
an angle with each other of less than 
ninety degrees—that is to say, as gravity 
pulls the moving part downward the 
movement due to the magnet should be 
slantingly downward. By organizing a 
cutout apparatus so as to produce this 
relation of forces the noise of the cutout 
can be prevented. The invention which 
is thus indicated was first suggested to 
Mr. Potter by a recognition of the fact 
that these moving parts either have a 
period, which causes them to be resonant 
at the frequency employed, or else their 
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natural “period is so short in comparison 
to the duration of one alternation that 
they are able to execute considerable 
movement between alternations. It there- 
fore seemed to be possible to correct this 
tendency by giving to the moving part or 
parts of a cutout apparatus a natural 
period which should be long in compari- 
son to the duration of one alternation. 
This lengthening of the period of the 
moving armature can be easily accom- 
plished on the general principle of the 
metronome—in other words, of an os- 
cillating body having its centre of 
gravity, but slightly below the centre of 
support and having a considerable portion 
of its weight relatively far above the 
centre of support. Even short pendu- 
lums so constructed may be made to have 
very long periods. In the cutout the 
slight stable equilibrium of the metronome 
is not necessarily incorporated; but the 
combination may be put in unstable re- 
lation by placing the centre of gravity 
above the centre of rotation and support. 
The period of the moving part can readily 
be made variable by means of an adjust- 
able weight which can be set at varying 
distances from the centre of oscillation. 
[n this way the natural period of the cut- 
out’ can be made incommensurable with 
any particular frequency on which the 
lamp may have to operate. 

A patent has been granted to the Gen- 
eral Electric Company on a system of 
electric distribution, invented by Mr. 
Harold W. Buck, of Schenectady, N. Y. 
In its general nature the invention con- 
sists of automatically actuated means for 
varying the field strength of a dynamo- 
electric machine. The field-controlling 
means is responsive to changes in direc- 
tion of current flowing in a circuit in 
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which two electromotive forces are main- 
tained, one of which is substantially con- 
stant, while the other varies in response 
to variation of electromotive force on the 
mains connected to the dynamoelectric 
machine. The electromotive forces in thia 
circuit are arranged to balance each other 
when the electromotive force of the mains 
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is normal, but to cause current to flow in 
one direction when the electromotive force 
of the mains drops and to cause a re- 
versal of current when the electromotive 
force of the mains rises. 

A Frenchman, Mons. Andre Blondel, 
residing in Paris, has patented in thia 
country a composite carbon electrode for 
arc lamps, which he thus describes: “My 
invention relates to an improvement in 
the manufacture of carbon electrodes for 
arc lamps, in which to the carbon base are 
added coloring and light-producing salta 
—such, for instance, as salts of calcium, 
magnesium, barium, sodium, potassium, 
thorium, caesium and the like—in order 
that the luminous efficiency of the arc 
may be enhanced. These composite car- 
bons are well known in the art and have 
been tried by several scientists. The chief 
obstacle to the general emplovymert of 
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PROCESS OF MAKING COMPOSITE CARBON 
ELECTRODES. 
such carbons has been the fact that in the 
heating of the prepared carbon its salts 
in melting produce abundant scorie, 
which either drop from the carbon or ob- 
struct the arc. This obstacle is especially 
noticeable in lamps wherein the positive 
composite carbon is the upper electrode 
of the lamp. In an application for patents 
filed by me on March 26, 1902, under the 
serial No. 100,024, one means for over- 
coming this obstacle is set forth, in which 
the positive composite carbon is used in 
the lamp as the lower electrode. In my 
present invention a means is devised for 
making the electrode whereby all or 
nearly all of the scorie are got rid of, 
and to this end the invention consists in 
forming the main part or body of the 
electrode of carbon combined with the 
salts of calcium, magnesium and similar 
light-producing salts and in coating or 
enclosing said body with a substantially 
thin layer of nor-scorifiable carbon. This 
layer consists either of pure carbon or car- 
bon combined with a small percentage of 
the light-prodycing salts and serves to 
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protect the main part or body of the elec- 
trode from being superficially burned or 
licked by the flames before the production 
of the arc required.” 

The General Electric Company con- 
trols a patent recently issued to Mr. 
Frederick Mackintosh, of Schenectady, 
N. Y., on a novel form of rheostat for 
electric circuits, the object of the inven- 
tion being to permit freer ventilation 
than is commonly provided in devicez of 
this character and thereby ‘prevent exces- 
sive heating under large currents, at the 
same time simplifying and cheapening 
the construction. To this end, the re- 
sistance conductor is composed of wire 
with all parts of its length freely exposed 
to the atmosphere and out of contact with 
the framework. The sectional units of 
the device are mounted on insulating sup- 
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ports suspended in an open-work frame, 
through which the air may circulate. The 
insulators are formed of porcelain in the 
shape of hollow plugs, each having a 
flange which resta upon a perforated end 
frame, the bodies of the insulators pro- 
jecting through the perforations. The 
framework, as a whole, may be of any de- 
sired character, the top and bottom frames 
which carry the insulators being prefer- 
ably formed of a network of cross iron 
wires to all parts of which the air may 
freely circulate. 

A new trolley pole that is claimed to 
have distinct advantages over those now 
in general use has been patented by Mr. 
Theodore C. Buder, of St. Louis, Mo. 
On the upper end of the pole is journaled 
a pair of spaced triangular plates that are 
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freely revoluble. Journaled to and be- 
tween these plates are three trolley wheels 
so arranged that two will, under normal 
conditions, bear against the wire, one 
being disposed directly behind the other. 
As a result of this arrangement, the 
danger of the trolley jumping the wire is 
to a great extent obviated, and a continu- 
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ous contact is assured. This will be ap- 
parent when it is considered in connec- 
tion with small obstructions, such as 
kinks in the wire or the like. These ob- 
stacles, ag is well known, will cause a 
single wheel to bound out of contact for 
an instant even if it does not entirely be- 
come disengaged. With the improved 
structure, however, a continuous contact 
is secured, for should the first wheel be- 
come dislodged, the rearmost, which has 
not yet met the obstruction, will remain 
in contact, and by the time the latter 
wheel reaches it the foremost is back in 
position. In case a larger obstruction 1s 
met with, the head as a whole simply re- 
volves over it, thus bringing the inoper- 
ative wheel into position as the foremost 
one. 

Thomas J. Johnston, of New York city, 
has protected by means of two patents 
improvements in the means for starting 
alternating-current motors. Under ordi- 
nary conditions, the starting of the syn- 
chronous motor is attended with a rush 
of current in the armature for which rea- 
son starting devices operating by elec- 
trical methods have been proposed and 
to some extent adopted. For these de- 
vices, Mr. Johnston substitutes a change 
in connections of the synchronous ma- 
chine, which may be readily effected by 
ordinary switches of common construc- 
tion. The method of operation involved 
is, briefly, feeding the fields of the ma- 
chine with the alternating current, first 
opening the connection from the main 
line to the armature circuit at the collect- 
ing rings or by a suitable switch. The 
armature is placed on short-circuit and 
starta with considerable torque, like an 
ordinary induction motor, and gradually 
runs up to nearly synchronous speed. 
After approximating synchronism, if the 
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motor be potyphase it may be changed 
from an induction machine to synchronous 
and the rotary field torque would bring 
it up to synchroniam. This, however, 
is not the best method of exercising the 
invention on account of the fluctuations 
of electromotive force which tend to dis- 
turb the system and which in a lighting 
system are prohibitive of such a method 
of operation. The device is therefore so 
arranged that while the alternating cur- 
rent is flowing in the field-circuit the 
number of poles is permuted to be less 
than that used when the continuous-cur- 
rent field is employed. By this method of 
operation the armature is driven con- 


siderably above the speed, due to the nor- 
mal frequency in the circuit. It is, of 


course, manifest that this permutation 
may be anything desired—that is, the 
d b 


SYSTEM FOR STARTING OF ALTERNATING-CUR- 
RENT MOTORS. 
combination may be such that the arma- 
ture will be revolved at very high speed if 
allowed, by which I mean that epeed 
which will correspond to the number of 
paira of poles into the alternations. For 
instance, in a  six-pole machine the 
switches are arranged so that the alter- 
nating current generates a bipolar field. 
Thus the armature is rapidly and power- 
fully accelerated to a speed in excess of 
normal synchronism. Afterward the 
switches may be thrown, shifting the 
alternating current to the armature and 
coupling the field upon the source of con- 
tinuous current. Commonly the motor is 
self-excited and its field is shunt-wound. 


Thus when energy at the normal fre- 
quency is supplied to the armature cir- 


cuits the machine gradually slows down 
until it falle into step, and this without 


any excessive fluctuation. 
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RAILROAD CAR BRAKING—III. 


BY R. A. PARKE. 


In accomplishing the purpose of apply- 
ing an increased brake-shoe pressure dur- 
ing the early part of the stop, the quick- 
action automatic brake has been modified 
by the addition of an automatic pressure- 
reducing valve to each brake cylinder, by 
the use of which a high air pressure is 
utilized in the brake cylinder in emer- 
gency applications of the brakes, and is 
gradually reduced to the level of that 
which, in earlier forms of the air-brake, 
ig maintained continuously throughout 
the stop without sliding wheels at the 
closé. That material progress in braking 
ia marked by this step will be easily ap- 
preciated when it is understood that, with 
the use of this apparatus, called the 
“high-speed” brake, stops from the higher 
speeds are about thirty per cent ehorter 
than those attained by the quick-action 
brake. By the more prompt application 
of a greater brake-shoe pressure than im- 
munity from injurious wheel sliding per- 
mitted in ordinary applications of the 
brakes, the “emergency stop” became 
clearly distinguished by the quick-action 
air-brake, and in passenger train serv- 
ice it was shortened to about eighty per 
cent of the shortest atop of the older auto- 
matic air-brake. By the application of a 
” greater brake-shoe pressure during the 
early period of stops for utilizing & larger 
proportion of the retarding force realized 
at lower speeds the high-speed brake 
shortens emergeney stops from high 
speeds to about seventy per cent of 
those of the quick-action brake, or 
fifty-six per cent of those of the old auto- 
matic brake. The increased brake-shoe 
pressure 18 secured by the use of a high 
air pressure, which, through the opera- 
tion of the automatic reducing valve, i3 
available only in emergency applications 
of the brakes, the moderate pressures of 
the old automatic brake being still pre- 
served in ordinary operation to prevent 
possible injury of wheels. But the higher 
storage pressure of the auxiliary reservoir 
air is equivalent to a correspondingly in- 
creased volume of air stored at the press- 
ure of ordinary service, and thus the high- 
speed brake also provides for repeated 
brake applications without recharging the 
auxiliary reservoirs—an incidental ad- 
vantage greatly increasing the security of 
trains under conditions of daily occur- 
rence. 

It is opportune to digress at this point 
to consider an application of the high- 
speed brake which concerns conditions to 
which electric railroad operation is pe- 
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culiarly adapted. Hitherto, the ordinary 
stops of railroad trains have generally 
consisted of a preliminary reduction of 
speed at a long distance from the stop- 
ping point, to bring the train under full 
control, and then of a gradual reduction 
of the remaining speed, continuously or 
in stages, to suit the conditions or the 
operator’s views, until the train comes to 
a standstill at the stopping point. The 
stops of express trains have been infre- 
quent, and the speed of way trains has 
been moderate, so that, in both cases, the 
time occupied in the stop has not called 
for careful consideration. But with the 
rapid growth of suburban traffic in all 
large cities, particularly since the intro- 
duction of electric railroads, the changed 
operating conditions of suburban trains 
give great importance to the time con- 
sumed in the frequent stops. Both in 
steam and electric railroad traffic of this 
kind, large expenditures of thought and 
money have been made to secure high 
acceleration in starting trains, while al- 
most nothing has been done to secure 
the equally important high retardation in 
stopping. Every start is accompanied by 
a stop, and if economy of time is impor- 
tant in one, it is equally important in the 
other. The neglect which efficiency of 
stopping has suffered is doubtless due to 
the fact that, while acceleration in start- 
ing has generally been limited to that 
which may be acquired from the rail fric- 
tion of a few wheels, the retardation re- 
sulting from brakes upon practically all 
the wheels is so effective in comparison 
that its inferiority to what it might be is 
overlooked. Moreover, the character of 
the train stop of ordinary service has been 
so firmly established and avoidance of the 
use of the full power—the emergency ap- 
plication—of the brake has been insisted 
upon for such good reasons, that depart- 
ure from the customary “service” appli- 
cation of the brakes does not readily sug- 
gest itself. But the conditions now under 
consideration are quite different. At low 
speeds the violence of the emergency ap- 
plication is apt to result in discomfort to 
passengers, and the brake-shoe pressure 
is too near the wheel-sliding limit to be 
desirable. But at the high speeds attained 


between stations in efficient suburban erv- — 


ice the initial coefficient of brake-shoe 
friction is so low that no perceptible 
shock or disagreeable effect accompanies 
an emergency application of even the 
high-speed brake, and the coefficient of 
friction near the end of the atop is so 
much lower, through the effect of con- 
tinued rubbing through so much longer 
distance than in a stop from the lower 
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speeds, that the danger of wheel aliding is 


not troublesome. 

There is also another important time- 
saving feature of the emergency applica- 
tion for service stops in train service of 
this character. In making an ordinary 
service application, the personal equation 
of the operator is an important element. 
The proper point at which to apply the 
brake, the force of initial application and 
each subsequent increase or reduction of 
the braking force (to prevent overrun- 
ning or stopping short of the station) are 
matters of personal judgment in which 
men differ materially, the consequence of 
which is that, to be safe, the brakes are 
usually applied too early and time ie lost 
in drifting into the station at low speed. 
In an emergency application the personel 
element is largely eliminated, as the full 
application is practically instantaneous, 
and, where definite speed may always be 
depended upon, the point at which the 
brakes should be applied may be desig- 
nated by a signal post. Thus, full speed 
might be obtained over much the larger 
part of the distance traversed during an 
ordinary service stop, followed by a quick 
stop of the high-speed brake, and fully 
half the time occupied by the service stop 
would be saved. 

Thus far, consideration of means for 
approaching the theoretically possible re- 
tarding force has been confined to those 
for overcoming the obstacles due to the 
complicated variation of the coefficient of 
brake-shoe friction. This is a subject 
which, while of manifest interest and im- 
portance to those who operate railroads, 
chiefly concerns those who supply the 
motor mechanism for applying the press- 
ure of the brake shoes upon the wheels. 
The distribution of pressure upon the 
rails, through the wheels, which defines 
the maximum rail friction itself, and the 
construction of running gear and brake- 
beam supports to permit the utilization 
of the rail friction for retardation, con- 
stitute a branch of the subject which 
ought seriously to concern those who con- 
struct the running gear and apply the 
motive power, but which is almost in- 
variably subordinated to every other con- 
sideration and is usually overlooked en- 
tirely. It is a strange fact that, although 
the brake occupies the uppermost position 
of importance among railroad safety ap- 
pliances, the actual work of stopping 
trains when disaster impends, depending 
entirely upon it—and almost as much de- 
pending upon it as upon the motive power 
apparatus for high efficiency in local and 
suburban train operation—every effort ia 
apparently concentrated upon attaining 


ep a SS -e 
` ~ 


January 10, 1903 


the maximum acceleration in starting 
trains and the almost equally important 
matter of high retardation in stopping 
is a0 far neglected that the use of efficient 
foundation brake gear is not only usually 
unprovided for but often prohibited, and 
especially where electricity is the motive 
power. It is obvious that the force with 
which the brake shoes should be applied 
to a pair of wheels depends primarily 
upon the pressure of those wheels upon 
the rails. In car construction the weight 
is usually, but not always, equally dis- 
tributed’ upon the various wheels. In 
electric car construction it frequently oc- 
curs that the motors are so applied that 
greater weight is supported by one pair 
of wheels than by another. In any case 
where the wheel pressure materially dif- 
fers, proper regard for brake efficiency de- 
mands that the brake-shoe pressure shall 
correspondingly differ. But, entirely in- 
dependent of the normal distribution of 
weight upon the various wheels of a 
vehicle, retardation itself, caused by the 
application of brakes to the wheels, in- 
volves a redistribution of the weight 
which, where the retardation corresponds 
to the maximum brake application, in- 
evitably resylts in a very serious losa of 
braking efficiency unless means be pro- 
vided for varying the brake-shoe preseure 
to correspond with the changed wheel 
pressures. Whatever the source of the re- 
tarding force, ite operative effect in re- 
tarding the motion of the car is the same 
aa that of an infinite number of small 
retarding forces, each engaged in retard- 
ing the motion of an elementary portion 
of the mass of the car, and, therefore, in 
order that a single retarding force, or a 
combination of retarding forces shall so 
operate without either changing the di- 
rection of the cars’ motion, or producing 
rotation of the structure as a whole, or 
calling into operation other forces to pre- 
vent auch deviation or rotation, the forces 
or the resultant of the combination of 
forces must be so applied that it shall pase 
through the centre of inertia of the mass 
in a direction opposite to that of the 
motion of the car. In utilizing the rail 
friction for the retarding force, while it 
has the proper direction, it is applied at 
the lowest points of the mass of the car 
and must therefore either cause rotation 
of the entire structure or the interposi- 
tion of other forces which combine with 
the retarding force to preserve the simple 
motion of translation. The car may be 
considered as a single mass or as being 
composed of three separate masses, ac- 
cording as it is provided with one rigid 
or two swiveling trucks. Rotation of the 
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car by the eccentric retarding force does 
not occur in either case; in the first, it ia 
because the reacting pressure of the rails 
upon the forward pair of wheels exceeds 
that upon the rear pair of wheels in such 
measure that the contrary rotative mo- 
ment, thereby introduced, just balances 
that of the eccentric retarding force alao 
applied by the rails to the wheela. In the 
case of the car with two trucks the re- 
tarding force is applied at the lower ex- 
tremity of the two trucks, being equally 
divided between them (if constructed 
alike) ; that portion of the retarding force 
necessary to retard the mass of the trucka 
is absorbed in so doing, and the remainder 
is applied by the trucks to the car body 
at substantially its lowest extremity. In 
consequence, the centre of inertia of the 
car body being above the points of appli- 
cation of the retarding force, rotation 
through the eccentrically applied retard- 
ing force is prevented only by the resist- 


Fig. 1. 


ing rotative moment of a greater support- 
ing pressure from the forward than from 
the rear truck. Each truck is subject to 


the combined rotative moment of the ec-° 


centric retarding force at its lower ex- 
tremity, and the eccentric reacting force 
from the car body at its upper extremity, 
and rotation is prevented only by a con- 
trary rotative moment of a greater sup- 
porting pressure by the rails upon the 
forward than upon the rear pair of wheels. 
Thus the very act of applying the brakes 
to the wheels produces a new and very 
different system of wheel pressures upon 
the rails, and it is the wheel pressures 
under those conditions which ‘determine 
the available retarding force. As the 
total pressure of all the wheels upon the 
rails can not vary, it is obvious that the 
existence of a greater rail pressure for the 
forward than for the rear pair of wheels 
of the truck implies the virtual transfer 
of a portion of the normal] pressure from 
one pair of wheels to the other. The 
brake-shoe pressure upon the rear pair of 
wheels must be insufficient to cause the 
wheels to slide upon the rails, and must 
therefore be cut down in proportion to 
the transfer of weight from the rear to 
the forward pair of wheels. But as the 
forward pair of wheels will become the 
rear pair when the car moves in the op- 
posite direction, the brake-shoe pressure 
upon that pair of wheels must also be 
limited in the same way. Thus the 
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braking presure upon each pair of wheels 
must be restricted to correspond with the 
minimum pressure of the wheels upon 
the rails, and when it is understood that 
this minimum rail pressure, which occura 
in the maximum application of the brakes, 
is less than eighty-five per cent of the 
normal, or, in other words, the effective 
wheel pressure, available for braking, of 
an ordinary eight-wheeled passenger car 
is but eighty-five per cent of the weight 
of the entire car, the importance of an 
investigation and of the provision of 
means to compensate for such a serious 
loss of retarding efficiency ‘becomea 
clearly manifest and a solution of the 
problem, devised by the writer, ia sub- 
mitted. 

The first step in determining the rail 
pressure ia to find the reaction between 
the car body and the trucks, after which 
investigation is confined to truck condi- 
tions alone. The only means of the ap- 
plication of force to the car body are the 
trucks and the draw-bars. In any case 
where, in a train of vehicles, the ratio of 
the retarding force of the brakes to the 
weight is greater for some vehicles than 
for others, the forces transmitted through 
the draw-bars require consideration; but 
in electric service, where cars are either 
operated singly or in trains that permit 
equally effective brake retardation upon 
the several vehicles, no one produces a 
retarding effect upon another, so that 
draw-bar forces are eliminated and the 
problem is more simple than in the case 
of steam railroad trains, where draw-bar 
forcea accompany brake application, be- 
cause all vehicles are not uniformly 
braked. It is true that, in a train of elec- 
trically operated cars, defective apparatus 
upon one or more of the cars might result 
in the application of the brakes upon only 
a portion of the cars, whereby retarding 
forces would be transmitted through the 
draw-bars to the unbraked cars, but con- 
sideration can hardly be extended to such 
uncertain accidental conditions. 

Fig. 1 represents the body of a car 
from which the trucks have been removed 
and replaced by arrows representing the 
supporting and retarding forces which 
they apply to the car. The trucks being 
alike and subject to the same retarding 
rail friction, each truck contributes the 
same horizontal force (H) to retard the 
mass of the car body, and the forward 
truck applies a vertical supporting press- 
ure (P,), while the rear truck similarly 
applies the supporting pressure (P,). 
The weight (W,) of the car body is rep- 
resented by an arrow acting downward 
through the centre of inertia of the car, 
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midway between the truck supports and 
at distance (k) above them. The dis- 
tance between the truck supports is repre- 
sented by 1. These are all the real 
forces acting upon the car body (in the 
absence of draw-bar forces), as the 
resistance of the atmosphere i3 so insig- 
nificant in comparison with the rail fric- 
tion that it may be neglected. 

The rail friction causes all parts of the 
car structure to ‘be retarded at a certain 
rate (p) and the horizontal forces (H) 
from the trucks are absorbed in overcom- 
ing the resistances of inertia of all the 
various elements of mass of the car body, 
which latter thus constitute a system of 
imaginary forces that may be represented 
in the aggregate by an equivalent hori- 
zontal force, which is the product of the 
mass of the car body (W/g, where g rep- 
resents the acceleration of gravity) and 
the common retardation (p), acting at 
the centre of gravity in a direction op- 
posite to that of the retarding forces H. 
The operation of the real forces must thus 
be equal and opposite to that of the im- 
aginary forces, and the following condi- 
tions are therefore evident: 


W, p, 
D E Hean 
g Rg 
l Wip 
W, — — P, l = —- ķ, or 
W ë Wp k 
3 = = — 
2 g l 


Also combining the first and last of these 
equations, 


By comparison of these values of P, 
and P, it is evident that of the weight 
W,/2, normally supported by each truck, 
the weight (p k )/ (g 1) W, has, through 
the application of the brakes, been re- 
moved from the rear truck and trans- 
ferred to the forward truck. The centre 
of gravity of car bodies, especially in 
electric car construction, where appa- 
ratus of considerable weight is carried 
below the floor, is generally low, so 
that the fraction &/2 is usually not 
great, and in some cases ite con- 
sideration may be neglected in what 
follows. It is clear, however, that, inas- 
much as the rail pressure upon the rear 
truck is that which limita the brake-shoe 
pressure upon either, we are concerned 
only with the conditions relating to the 
rear truck, and any conclusions reached 
regarding the applications of brakes to 
that truck are also applicable to the for- 
ward truck. . 
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Fig. 2 represents the rear truck, to 
which is applied the vertical, car-body 
pressure P}. midway between the wheels, 
and the horizontal reaction, H, from the 
car body, opposing the retarding force 
applied by the truck to the car body, at 
a height, h, above the rails. The rails 
have been removed and in their place the 
rail pressures R, and R, and the cor- 
responding rail friction T, and T, are 
indicated by arrows, as applied, respec- 
tively, to the forward and rear pairs of 
wheels. It may be noted, in passing, 
that, although each wheel has a separate 
rail pressure and rail friction, the 
pair of wheels mounted upon the same 
axle are rigidly secured together, so that 
if one turns or slides the other must ac- 
company it, and the simple method of 
treating the pair as a single element, 
operating under the sum of their rail 
pressures and brake-shoe frictions, is sub- 
ject to no objection of any kind. The 
weight (W) of the truck is represented 
bv an arrow, acting vertically downward 
through the centre of inertia,.at a point 


midway between the wheels and at* a 
height, d, above the top of the rails. These 
constitute all the real forces acting upon 
the truck from without. (Although other 
forces, due to the brake shoes and appa- 
ratus, act coordinately, they are alto- 
gether internal forces and therefore have 
no influence upon the relation of the 
truck to masses.) 

Each elementary portion of the mass 
of the truck is retarded and, through the 
resistance of its inertia, absorbs a portion 
of the retarding force, such resistances 
constituting a system of imaginary forces 
equivalent to the horizontal force 
(W: »)/g, acting at the centre of gravity, 
in a direction opposite to that of the re- 
tarding forces T, and T,. From the 
equality of the real and imaginary forces, 
the following relations are evident: 

R + R, — W.— P, = 0 or R, = 


Wa + P,— R; 
W: p 
T, + T, — H = — or T, + T, = 
W 
P 
ip 
g 
b b Wap 
Mr P Rea Or 


g 
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W: P, h Wpd 
= — + —- --— - 
2 b b 
Also, combining the first and last of these 


equations: 
Ww P h Wipd 
R = —- + — + H — + — — 
2 2 b g ò 
Giving H and P, the values already 
found, the last three of these equations 
become, respectively, 
W,+ 2 Wp 


T+T = 
è g 
Wit 2W, Wip h k 
= —— - —- - (— + —)— 
4 2 g b l 
Wpd 
g b 
Wit 2W, Wp h k 
= == E = =) 
4 2 y b&b l 
Wp d 
b 


Here again, comparison of these values 
of R, and R, shows that, besides reducing 
the rail pressure upon each pair of wheels 
of the rear truck, to the extent of 
(lp ’)/(2g1) W, the effect of apply- 
ing the brakes has also been to transfer 
from the rear to the forward pair of 
wheels the weight 


pk 
12- W + 

g l g 
and, as the front pair becomes the rear 
pair of wheels upon reversing the direc- 
tion of motion of the car, the available 
wheel pressure for braking purposes has 
been reduced from 

W, + 2 W, 


— ee 


pd. 
- - W;; 
b 


4 
for each pair of wheels, to 
W2? W: É Wp h K 


4 


g 6 l 
From the first of the last three equations, 
T, + T: 
W,+ 2 Ws . 
For simplicity and greater convenience, 
Wi + 2 Wa, the weight of the entire car, 
may be designated by W and thus 
T, + T, 
p = J is 


g 


” Applying this value of p in the expres- 
sions of R, and R, 
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It is to be observed that these expres- 
sions for the rail pressures of the rear and 
forward part of wheels of the rear truck 
are true for any rail frictions, T, and T,, 
that may be available. If fı denotes the 
coefficient of static rail friction, the 
maximum values of T, and T, are f, Rı 
and fı Rə respectively. If then for R, 
and R, their corresponding values T,//; 
and T,/f,, respectively, be substituted, 
the above equations may be solved for T, 
and T, and their values found for the 
condition of maximum efficiency. They 
are 


fWWS+25,(W,h +2 W, d) 


4 (W+27,W, k) (1) 


l 
Ai WWo-2f,(W,2+ 2W.d) 


4 (W+2AW,k)o (2) 
/ 


In order to understand now what results 
in practice from this transfer of weight, 
where it is customary to apply to each 
wheel the greatest brake-shoe pressure 
that will slide none of them, let T, = 
T: = fı R be substituted in the value of 
R,; then, upon solving the equation 


W 
=, sAN 
4 
Wa 
Wo 2f,[W, (h + £5) +2 Wed] 
l 


The average conditions of the passen- 
ger cars of steam railroad service are 
fairly represented by the values b = 84”, 
h = 34", k = 32", | = 480’, d = 21’, W, 
=4 W and W, = 1/6 W. Assuming 
that, in safe average practice f, = 0.25, it 
is thus found that, instead of a maximum 
rail friction of f, W/4, for each pair of 
W.leels, as ordinarily supposed, the maxi- 
mum is but 0.834 f, W/4. 

This serious loss of available retarding 
force induced the writer some time since 
to investigate the conditions for the pur- 
pose of finding, if possible, a means of 
automatically proportioning the brake- 
shoe pressure upon the forward and rear 
wheels of the truck, so that they should 
more nearly correspond to the rail fric- 
tions of equations (1) and (2). Using 
the above values of b, h, Æ, l, d, W, and W,, 
in those equations, T, = 1.151 t/4 W 
and T, = 0.806 fi W/4 so that T, + T, 


= 0.978 f, W/2 might be realized, while 
only 0.834 f, W/2 is ordinarily attained 
In practice. Any means of making the 
possible rail friction of the forward pair 


of wheels fully available would thus in- 


crease the braking efficiency more than 
seventeen per cent. 
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American Electrical Machinery in 
Asia. 

The American Government has re- 
ceived from Minister Allen, of Seoul, ex- 
tracts from a report published in a Jap- 
anese newspaper, in which very favorable 
mention is made of the plant of the 
Seoul Electric Company. The plant in 
question is said to be the largest single 
electrical plant in Asia. It was built for 
the Korean Company by an American 
firm—Collbran & Bostwick—which holds 
the property under mortgage. The com- 
pany operates an overhead trolley road of 
some twelve miles, and, with the same 
power, furnishes incandescent and arc 
lights for the city. The generating ma- 
chinery consists of two 120-kilowatt, 
double-current generators from the West- 
inghouse Electric and Manufacturing 
Company, of Pittsburg. The boilers are 
of the Babcock & Wilcox type. The 
special point about the generators is that 
they produce direct current at 550 volts 
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road of Tehuantepec, and run to a point 
opposite Alvarado, the terminal station 
of the railroad from Vera Cruz, or some 
other convenient point on the right bank 
of the Papaloapam River, touching at the 
towns of Acayucan, San Andres Tuxtla, 
and Alonso Lazaro. The concession- 
aries are authorized to construct and 
operate a branch line from the main road, 
starting at Alonso Lazaro and connect- 
ing with the Vera Cruz and Alvarado 
road at Alvarado. Within the first year 
twelve miles must be completed, and every 
year thereafter not less than twelve miles 
additional, and the whole line must be 
completed and in operation before the 
expiration of ten years from date of con- 
cession. 

Another concession was granted to Mr. 
Algeron Jov, of Mexico City, or to a 
company he may organize for the con- 
struction of a railroad between the state 
of Oaxaca and Vera Cruz, starting from 
the southern side of the Papaloapam 


GENERATING PLANT OF THE SEOUL ELECTRIC COMPANY. 


for use of the cars and at the same time 
alternating current for the electric light- 
ing. ‘There are something over 1,400 in- 
candescent lights besides the arc lights in 
use.. High-voltage alternating current is 
most advantageous for a city like Seoul, 
where lights are scattered over long dis- 
tances. The consulting engineer is a 
Japanese, a graduate of the Massachu- 
setts Institute of Technology. The rail- 
way is being well patronized by the 
natives. 


Ze 
New Railroads in Mexico. 

The firm of S. Pearson & Son, Limited, 
the contractors for the harbor works of 
the port and drainage works of Vera 
Cruz, and for the reconstruction works 
on the Tehuantepec Railroad, in company 
with Mr. Pedro M. Armendariz, of 
Mexico City, recently obtained a conces- 
sion from the Mexican Government for 
the construction and operation of a rail- 
road. This is to start from a station 
known as Ojapa, on the Northern Rail- 


River, at a point opposite the town of 
Tuxtepec, in the state of Oaxaca, and 
making connection with the Vera Cruz 
& Pacific Railway. Three miles must be 
completed within the first year, and the 
balance within two years from the date of 
the concession. The motive power may 
be any that is approved by the govern- 
ment, including animal power. In no 
case shall foreign merchandise enjoy any 
freight discrimination which is not 
granted similar Mexican goods. The 
concessionary may charge other railroads 
which are making use of the road-bed a 
maximum of sixty per cent of their regu- 
lar transportation rates on all freights so 
hauled. All construction material for 
road and telegraphic equipment may be 
imported free of customs duty. The 
amount of $3,000 in bonds of the con- 
solidated public debt is to be deposited 
in the Nationa] Treasury as a guarantee 
for the fulfillment of the contract, and 
the principal office of the concessionary 
is to be in Mexice City. 
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An Interesting Journal of Samuel F. B. 


HE ELrrerricaL Review was fortu- 
nate to secure recently the Daily 
Journal kept by Samuel F. B. 

Mors, during his early work on the 
Baltimore and Washington telegraph 
line. This book was found in Mr. Thomas 
A. Edison's Library at Orange, New 
Jersey, and through the kindness of Mr. 
Edison and Mr. W. S. Mallory, of his 
staff, we are enabled to reproduce some 
of the most interesting parts. The book 
is eight inches by thirteen and contains 
about 150 pages, the diary commencing 
March 14, 1843, nearly 60 years ago. The 
book is bound in boards with a leather 
back and on the inside of the cover is a 
label reading “Jansen & Bell, Booksellers, 
Stationers and Law Blank Sellers, 158 
Nassau St., N. Y.” A label on the out- 
side of the cover is marked “Daily Jour- 
nal, &e.” On the fly-leaf is the following 
entry: 


Church at Po'keepsie, 
Morning service commences 


hm m 
Ringing of the bell at 10.80 service 20 later 
Evening service commences 
Ringing of the bell at 2.30 service £0 later 
If we leave at bell ringing. we arrive in season 


Below this added in pencil is 


ft nche: 
Height S. F. B. Morse — > 914 Dec. 1843. 
J. E. F. Morse — 5 544 
Mrs. Sarah E. Morse — 5 4 
Weight.— 


On the first page is a table giving the 
weights of copper wire of various sizes, 
the columns giving the feet and inches per 
pound, pounds per mile and the total 
weight for 160 miles for sizes 15, 16, 17, 
18, 19 and 20. 

The first entry in the book under the 
head of “Instructions of the Secretary of 
Treasury,” is a letter bearing the date 
March 14, 1843. Then follows forty- 
five pages containing copies of letters sent 
and received by Morse up to March 20, 
1844, this date being that of the last 
letter in this part of the book. The next 
page contains the memorandum in pencil: 

“Returned home to Locust Grove from 
Washn., Tuesday, March 7, 1848 in 
Steamboat Columbia; arrived in Po’keep- 
sie 12 at night; slept at Grant’s Hotel 


and arrived at the house 10 o’clock A. M. 
Wednesday, March 8, 1848.” 


The next seven and one-half pages are 
under a new entry marked “Journal, com- 
menced March 13, 1848.” Under this 
are entries made almost every day, giving 


a record of the day’s doings. These are in 
gencral quite brief and include a list of 
the letters written, visitors, trips made 
and the state of the weather. The entry 
for April 22 is quite long and is repro- 
duced below as this gives an interesting 
account of a visit of Morse to New York 
where he examined what was reported to 
be a telegraph code similar to his own. 
In the latter part of this section of the 
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book, the entries are very irregular, the 
last being dated September 9, 1848. 
Near the back of the book is a long list 
of seeds containing ninety-three items. 
Above this list is the entry “Seed from 
Mrs. Gale from U. S. Patent Office.” 

It will be seen from the letters copied 
below that this Journal was kept during 
Morse’s early work with the Baltimore 
and Washington Telegraph Line. Many 
difficulties and troubles were encountered, 
hut it is noteworthy in spite of all these 
discouragements, he at no time lost cour- 
age, but seemed rather to be spurred to 
greater activity by the tardiness of those 
to whom contracts had been let. 

The following letters will no doubt 
prove exceptionally interesting reading: 
“INSTRUCTIONS OF THE SECRETARY 

OF THE TREASURY. 


Treasury Department, 
Washington, March 14th, 1843 


No. 1. 


Sir 

I have received your communication of 
the 10th inst. stating the plan of operations 
you propose for fulfilling the object of the 
Act of Congress to test the practicability of 
establishing a system of ElectroMagnetic 
Telegraphs by the United States. 

In general I approve the plan proposed 
by you. The compensation of the two as- 
sistants whom you propose to employ ought 
however to be fixed before they are engaged 
and you will report to the Department the 
amount or rate which you deem reasonable. 
Some arrangement in respect to your own 


compensation should also be made, and you | 


will state the sum which you expect, either 
in reference to the whole undertaking, or 
to the time which may be devoted to it. 

In order to preserve a proper check over 
the expenditures, and to conform to the es- 
tablished practice of the Department pre- 
vious to the conclusion of any contract for 
materials, or for any work by the job, you 
will submit the same to this Department 
for its approval, and no contract will be 
recognised as valid without such approval. 
Of course this remark does not apply to the 
hiring of labourers by the day or the month, 
although the rate of wages proposed to be 
paid in such cases should be submitted to 
this Department. 

An advance of a reasonable sum to enable 
you to commence your operations will be 
made on your requisition, stating the 
amount and object and designating the 
place at which you desire the same to be 
paid or transmitted to you, and as the 
operations proceed such sums will be paid 
from time to time, as may be necessary on 
similar requisitions. 

As you will be held accountable for all 
monies paid on your application, you will 
find it necessary to be exceedingly careful 
to take vouchers in duplicate for all sums 
expended by you. You will be required to 
account monthly at least for the amounts 


- received, and no advances or payments will 


be made while there shall remain any con- 
siderable sum unaccounted for. It may be 
well for you to devolve on one of your as- 
sistants, the duties of a disbursing agent 
and of keeping the accounts of the experi- 
ment. 

Very respectfully ` 

Your Obedient Servant, 
Signed J. C. Spencer, 
Secretary of the Treasury. 

To Saml F. B. Morse, Esq. 


Treasury Department 
No. 2. March 28th, 1843 
Sir 
Your letter of the 27th inst. is received. 
I approve of the employment of Profs Gale 
& Fisher as assistants to aid you in carrying 


into effect the Act of Congress of the 3d 
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of March 1843. To test the practicability 
of establishing a system of electro meg- 
netic telegraphs. They will be allowed a 
salary of Fifteen Hundred dollars each per 
annum. The employment of Mr. Alfred Vail 
as third assistant at a salary of One Thov- 
sand dollars a year is also approved. Your 
own compensation will be Two Thousand 
dollars per annum, with the understanding 
that you are to receive an additional sum 
of Five Hundred dollars if tne appropria- 
tion already made by Congress will admit of 
such allowance. The expenses of travelling 
must be limited to ten cents per mile, and 
for distances not exceeding Fifty miles so 
as to exclude the passing between Balti- 
more and Washington while employed on 
the work. A Warrant in your favour for 
Three Thousand dollars the amount called 
for in your requisition has been issued. 
I am Very Respectfully, 
Your Obedient Servant, 
J. C. Spencer 
Secretary of the Treasury. 

To Prof. S. F. B. Morse. 


Copy of a letter to the Secretary of the 
Treasury 


New York April 26th 1843 
Sir 

I have the honer to submit for your ap- 
proval a contract into which I have entered 
for the wire necessary for the experimental 
essay with the Electro magnetic Telegraph. 
By reference to the Voucher No 1 which I 
transmitted on the 10th inst. you will see 
attached to it my advertisement for sealed 
proposals for Wire; for the covering of the 
wire and for the lead pipe. The time limited 
for ine reception of proposals expired on the 
20th inst. and upon opening them, the Bene- 
dict and Burnham Manufacturing Com- 
pany of Waterbury Connecticut were found 
to have proposed on the lowest and most ad- 
vantageous terms for the wire. 

Mr. Ebenezer Chase of Bloomingdale New 
York has proposed the most favourable 
terms for covering the wire, and I am ar- 
ranging a contract with him which I will 
forward in a few days. 

I have also arranged a contract for the 
Lead pipe with Mr. James E. Serrell of this 
city whose machinery for manufacturing 
leaden pipe has this peculiar advantage over 
ai other modes proposed, in that it admits 
of the introduction of the wire with great 
facility into the tube at the moment of their 
manufacture, by means of an invention of 
my own. Mr. Serrell has also proposed on 
lower terms than any other. This contract 
I will also have the honer to forward to the 
Department in a few days. 

The contracts for the Wire and its Cov- 
ering, it is of the most importance should 
be first consummated as will appear from 


the following order of the whole work. 


which I have drawn out that the Hon the 
Secretary may the better understand my 
operation. A 

First. Wire for the conductors to consist 
of 4 lengths of 40 miles each must first be 
obtained equal in all to 160 miles. 

Second. The 160 miles must be once 
wound with cotton thread and must receive 
two coatings of Shellac varnish. The vari- 
ous smaller lengths of wire are then to be 
soldered together in greater lengths of two 
miles and reeled upon 80 reels (two miles 
upon a reel). The 160 miles are then divided 
into 4 parts of 40 miles each. Each length 
of 40 miles is then wound with a different 
coloured twine to designate, in case of 
necessity, any particular wire in any part 
of the course. The 4 lengths are then laid 
side by side and bound together in a single 
cord by another winding of cotton twine. 
The conductors thus prepared are ready to 
be introduced into the Lead Pipe. 

Third. The Lead pipe is next in order and 
cannot be commenced until the wire is Pre 
pared for being placed in it. By having 
the mandril hollow upon which the lead 
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pine is formed, I can with great facility in- 
troduce the wire when prepared as above, 
into the pipe at the moment of its forma- 
tion and in lengths of 1000 feet or more if 
desirable. 

Fourth. After the lead pipe is completed 
the Trenching for laying it down may be 
commenced and not before. Contracts for 
this part are already in progress and will 
be duly submitted to the Department for 
the Hon Secretary’s approval. 

Fifth. After the trenching is completed 
and the conductors shall have been proved 
sound through the whole distance, the Sta- 
tions can be determined upon both as to num- 
ber and position. In the meantime, the In- 
struments and the Registers and Correspond- 
ents can be in progress of making and test- 
ing. 
By the foregoing statement the Hon 
Secretary will perceive that the wire is the 
first article necessary for me to obtain. By 
the terms of the Contract, 15 days after the 
Contractor shall learn of the approval of 
the contract by the Department, there must 
be sufficient wire delivered to Mr. Chase 
(who is to cover the wire) for him to com- 
mence his aperation of covering, and from 
that time he will be kept supplied with wire 
until all has been received. His work will 
be completed in 3 months. By the Ist of 
August, therefore, the wire will be ready 
for introduction into the pipe.. The pipe 
can be made (introducing into it at the 
same time, the wire) at the rate of one mile 
per day. One month or six weeks at 
farthest will compiete this operation, but 
the first portion or the pipe prepared for 
laying down, can be delivered at Baltimore 
or Washington before he rest is made, so 
that the laying down may commence about 
the middle or at farthest by the end of 
August. ‘Ine trenching may require two 
months but probably less ror the whole 
route unless some unforseen difficulty oc- 
curs. I am encouraged, therefore, to be- 
lieve that the Governmental essay with the 
Telegraph will be in a state for trial by the 
opening of the next session of Congress. 

By reference to my original estimates of 
the cost for the wire and its preparation 
it will be perceived that I put the cost of 
both at six thousand (6000) dollars: By 
the terms of the contract the wire will cost 
$3400. The preparation of the wire includ- 
ing two additional coverings: not originally 
contemplated will cost $1900, making a 
total of but $5300. and therefore being 
within my estimates $700. 

5 I beg respectfuliy to ask the advice of the 

A enr on the construction I am to 
Bive to that part of my instructions which 
Says “previous to the conclusion of any 
contract for materials, or for any work by 
a job, you will submit the same to the 
oe for its approval, and no con- 
haa will be recognised as valid without 
tori a PPT va! . As the terms “any ma- 
àl ais and “Any work” admits of a very 
AN construction, if rigidly adhered to, my 
eaa ponr would be much embarrassed. I 
a ae not to what extent I am left at dis- 
aS to have executed a great deal of 
Lerin] work, and the purchase of smal] ma- 
aaa he connected with -my experiments, 
ae aa far I must submit the details both 
Van le oe price to the department before 
deoue ly authorized to proceed. I am 
observat 4) the one hand to be properly 
hand 4 of instructions, but on the other 
Sueco to trouble the department with 
sin uous details. Believe me sir, with 

cere respect, Your most Ob Sert. 
Hon. John C. ie F. B. Morse. 

Secretary of the Treasury.” 


Copy of a letter to the Secretary of the 
Treasury. 

Sir New York April 29th 1843 

I nave the ho 

nor to submit for v 

R your a 

hee r Het ba entered into by me in be. 

United States with Mr. Bbenezer 
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Chase for covering the wire for the Tele- 
graphic experiment. Mr. Chase, as I ob- 
served in my last communication to the 
Department, has offered the lowest and 
otherwise most advantageous terms for this 
part of tne work. 

I also enclose for the Honorable Secre- 
tary’s approval a contract for the cotton 
twine, with which to cover the wire, entered 
into by me in behalf of the United States 
with Messrs. Benson & Godwin of Paterson, 
New Jersey. The blank to be filled in this 
contract will not exceed 24 cts. I shall 
know on Monday ist of May, and am hoping 
to fill it with 22 cents or even less. 

I have the honor to be with great respect, 


Y Mo Ob Servt 
Saml F B. Morse 


To the Honorable 


John C Spencer 
Secretary of the Treasury 


of the United States 


si . New York May 1” 1843 
T, 

In my letter of the 29th ulto. accompany- 
ing the contracts for the twine to cover the 
Telegraphic Wire and the expenses of cov- 
ering, I left a blank in the former which I 
observed was to be filled with a sum not 
exceeding 24 cents pr. lb. I have this mo- 
ment heard from Paterson and am enabled 
to fill the said blank with 22 cents. This 
varies the expenses of Preparation of the 
Wire, as given in my letter to the Depart- 
ment of 26th ulto. from $1900 to $1910— 
making the contracts for this part of the 
work $690. less than the original estimates 
instead of $700. as therein stated. 

I have the honor to be Sir 
With great respect 


Y Mo Ub Sert 
Sam F. B. Morse. 


To the Hon. J. ©. Spencer ses 
Secy. of Treasury of U. States . 


No. 4. Copy from the Secy of the Treasury 
Treasury Department May 2d, 1843. 

Sir 

Your letters of the 26 and 29th ulto. with 

their enclosures are received. 

In reference to the contracts for the sup- 
ply of copper wire, I should prefer its being 
made in the name of individuals rather 
than in that of a corporation if the Com- 
pany mentioned be one. There appearing 
to be a want of explicitness in regard to 
wue payments to be made under the con- 
tract sent by you I have had a form of one 
prepared here which is enclosed, and may 
be conformed to in others with such modi- 
fications as may be needed to meet the 


particular case. 
You are authorized to make the con- 


tract for the supply of copper wire, and 
also the one cor covering the wire at the 
prices and on the terms and conditions 
stated. The contracts for the cotton twine 
cannot be authorized until the Department 
is furnished with the prices at which it is 
to be supplied. 

In reply to the inquiry in your first men- 
tioned letter, I would observe that the in- 
structions heretofore given do not con- 
template contracts for materials of small 
value, of work of trifling cost, say ma- 
terials costing more than One hundred dol- 
lars and work of any hands for more than 
a month should be submitted, and all others 
reported to the Department. 

I am Very Respectfully, 

Y. Ob. Servt., 
J. C. Spencer, 
Secy of the Treasury. 


Prof. S. F. B. Morse.. 
New York : 


No. 5. 
Treasury Department May 4th, 1843 


Sir, You are authorized to enter into the 
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contract for the supply of Cotton twine to 
cover the Telegraphic wire at the rate of 
Twenty two cents per pound the price 
stated in your letter of the 1st inst. 
I am very respectfully, 
Yr. ob servt, 
J. C. Spencer 


Secretary of the Treasury.— 
Prof. S. F. B. Morse, N. York. 


COPY 
New York May 6th 1843 


Sir l 
In obedience to the instructions received 


from the Department on the 4th inst. in 
answer to my inquiry respecting the intent 
of certain portions of former instructions, 
I have the honour to submit that I had 
given orders early in April for the imme- 
diate making of the eighty reels necessary 
for the reeling of the wire for the Tele- 
graph in the various stages of preparation 
at tne rate of two dollars each, making in 
the aggregate One hundred and sixty dol- 
lars. These reels are nearly completed. 
They will be ready just in season for the 
first wire on its delivery. This is the only 
single order for “materials” that I had given 
of an amount beyond “One hundred dol- 
lars”. 

I have also a man in my employ to assist 
in the laboratory, and in the laboring serv- 
ices of my experiments on wages at seven 
dollars per week. As he will probably be 
retained more than a month, his case per- 
haps comes under. the denomination of 
“work of hands for more than a month. 

These I would, therefore, submit to the 
Honorable Secretary for his sanction, and 
in future similar cases will be respectively 
submitted and reported in compliance with 
the instructions of the Department. 

I also have the honor of enclosing a copy 
of the contract for Covering the, Wire ap- 
proved by the Department on the 2d inet. and 
now duly executed by the parties agreeably 
to the form sent me by the Department. 

With great respect Sir 
Yr Mo Ob sert, 
Saml F. B. Morse 


To the Honorable 
John C. Spencer 
Secretary of the Treasury of the U. States 


New York May 17, 1843 


copy to F. O. J. Smith 
Dr Sir 

Yrs of the 27th April I have this morn- 
ing recd. enclosing the Contracts for trench- 
ing. I have examined the contracts and I 
must say I am not exactly pleased with the 
terms. If I understood you right before you 
left for Boston you were confident a contract 
could be made far within the estimates 
given in to Govnt. and I had hoped that 
something could be saved from that esti- 
mate as from the others, so as to present 
the experiments before the country in as 
cheap a form as possible. I have taken a 
pride in showing to Government how cheap 
the Telegraph can be laid, since the main 
objection and the one most likely to de- 
feat our ulterior plans is its great expense. 
I have in my other contracts been able to be 
far within my estimates to Govnt, and I 
had hoped to be able to present to the Secy. 
tne contract for trenching likewise re 
duced. There are plenty of applicants 
here who will do it for much less and one 
even said he thought for one half. I shall 
do nothing in regard to tne matter until I 
see you. I nope I may see you before this 
reaches you, as there ought to be no further 
delay in completing our arrangements with 
the R. R. Co., and I am anxious to go over 
the road personally before any contract is 
agreed upon. 
in gr haste but with esteem Yr friend 

Sam F. B. Morse. 

P.S. The Department has furnished me 
with a form to which I am compelled to 
conform in making my contracts, different 


from yours. 
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Copy. 


Sir. 

I have the honor to report to the Depart- 
ment that the preparation of my wire for 
the Telegraph is in rapid progress. On the 
22nd inst. I engaged Ebenezer Chase junr. 
to solder and cover the joints of the wire 
at $1.25 pr. diem for six days in the week, 
and Michael Quinn a boy at $1.25 pr. week; 
and this day I have engaged Lewis Wood 
at $6. pr. week to assist in the soldering 
and.covering ın the same capacity as Benjn 
F. Taylor previously reported and approved. 
This additional assistance is required to 
give effect to an additional machine put in 
operation by Mr. Chase which expedites the 
whole process of preparation. 

I remain, Sir Wi the great respect 
Y. mo. ob Servnt. 
Sam. F. B. Morse. 
To Hon. J. C. Spencer, 
Secretary of Treasury of U. States. 


New York May 25th 1843 


New York June 13, 1843 

Sir I intimated in a previous communi- 
cation to the Department that from my ex- 
perience in the preparation of my Tele 
graphic wire, I should “need more varnish 
and less cotton” than originally estimated 
which would produce an economy of per- 
haps some 500 dollars. I find that I can 
dispense entirely with the colored cotton 
1800 lbs at 22 cents pr Ib 396 dollars and 
600 Ibs at 14 cents pr lb 84 dollars. The 
use of colored varnish dispenses also with 
the labor of the second winding with cot- 
ton which is contracted for at $2.75 pr mile 
or $440. for the whole distance making an 
aggregate of retrenchment of 920 dollars. 
The additional expense for varnish and 
labor is, however, to be deducted from this 
sum. My object in stating these circum- 
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stances to the Department is to request per- 
mission to dispose of the 2400 pounds of cot- 
ton. The colored thread having now ad- 
vanced in price may be sold not only with- 
out loss but even to advantage. 
I have the honor to be 
Most respectfully, 
Yr Mo ob servt 
S. F. B. Morse 
To the Hon John C. Spencer 
Secy of the Treasury. 


iNew York August 10th 1843 
Sir 

I have the honor to transmit herewith 
my fifth monthly report of expenditures 
under the act of the late Congress for test- 
ing the practicability of establishing a sys- 
tem of Blec Mag Telegraphs for the United 
States. 

I also take this opportunity of communi- 
cating to the Honor. Sectry the result of 
the experiment made on the 8th inst. with 
the prepared wire in one continuous line 
of 160 miles Professors Renwick. Draper, 
Ethet & Schaffer, were present by invita- 
tion. Professors Sillimans, Henry, Toorey 
& Dr. Chilton and other Gentlemen were 
also invited, but were prevented by official 
duties from attending. 

In the letter to the Hon Secry dated 
March 10th 1843, in which I proposed my 
general plan, I have this remark, speaking 
or the wire after its innitating preparation 
should be (is) completed, ‘‘many interesting 
experiments bearing upon the general result 
can then be tried before the wire is enclosed”. 
The experiments alluded to were tried on 
Tuesday with perfect success. I had pre 
pared a Galvanic Battery of 300 pairs in 
order to have ample power at command, but 
to my great gratification I 1ound that 100 
pairs were sufficient to produce (through 


Preparations for Electrical Exhibits at the 


E PRESENT in this issue views 
W showing the actual progress 
in construction of the Elec- 

tricity Building of the Louisiana Pur- 
chase Exposition in St. Louis. Notice 
has come to us from time to time 
indicating that the executive officers are 
making most persistent and determined 
efforts to push the construction of the 
exposition buildings with that rapidity 
which is necessary to carry with it a 
definite assurance that the exhibit pal- 
aces will be entirely completed and 
equipped with fire protective apparatus 
and all facilities early in the fall of 1903. 
Fig. 1 shows the progress of construc- 
tion work on the Palace of Electricity dur- 
ing the middle of the summer, the view 
having been taken on July 22. The view 
is taken from what is termed Art Hill, 
looking over acro to the Administra- 
tion Building, the large stone structure 
seen in the centre of the horizon line, and 
surmounted by the Tudor towers. This 
building, with others now in the process 
of construction, is built on the new site 
of Washington University, and will ulti- 
mately be occupied by the faculty and 
students of the university. Until the 


Exposition in 1904. 


close of the fair, however, these buildings 
will form a part of the exposition scheme. 
At the present time the buildings are used 
by the administrative officers, including 
all of the departments of the division of 
works, of the division of exhibits, of the 
division of concessions and of the division 
of exploitation. Never before have the 
officials engaged in the building up of an 
exposition been so comfortably and ele- 
gantly housed during the preexposition 
period. For some months now the elec- 
tric lighting and heating equipments have 
been installed and in operation under the 
supervision of the division of works. 

At the left of the Administration 
Building, in the background, stands one 
of the Washington University dormito- 
ries, and it is back of this building, be- 
tween it and the forest, that the exposi- 
tion athletic field will be laid out, on 
which it is probable the Olympian games 
will be held in 1904. Over this track also 
has been arranged the course over which 
the contests between competing dirigible 
balloons and aeroplanes will be held, for 
prizes aggregating something over $100,- 
000. 

Just back of the Administration Build- 
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the whole distance of 160 miles) all the ef- 
fects I desirea. It should be observed that 
the 160 miles of wire are to be divided into 
four lengths of 40 miles each forming a 
tour fold cord from Baltimcre to Washing- 
ton, 2 wires form a circuit, the electricity 
therefore in producing its effects at Wash- 
ington from Baltimore passes from Balt to 
Washon and back to Balt of course 
travelling 80 miles to proauce its result, 
160 miles therefore gives me an actual dis- 
tance of 80 miles, double the distance from 
B to W. The result therefore or my experi- 
ment on Tuesday is that a battery of only 
100 pairs at Washington will operate a tele- 
graph 80 miles distant with certainty with- 
out requiring any intermediate station. 

some careful experiments on the decom- 
posing power at various distances were 
made from which the law of propulsion 
has been deduced, verifying the results of 
Ohm and those which I made the summer 
of 1842 and alluded to in my letter to the 
Hon. C. G. Firris published in the House 
Report No. 17 of the last Congress. 

The practical inference from this law is 
that a telegraphic communication on my 
pian may with certainty be established 
across the Atlantic! Startling as this may 
seem now, the time will come when this 
project will be realized. The wire is now 
in its last process of preparation for en- 
closing in the lead pipe, whfcn will be com- 
menced on Tuesday the 15th inst. 

I have the honor to be with 

Sincere respect 
Your Ob ser 
S F B Morse 
Supt of Elec ).ag Tel 
Hon. John C. Spencer 
Secy of Treasury 


(To be concluded.) 


Louisiana Purchase 


ing the Hall of Congresses is in the 
process of construction. In this hall, as 
has lately been announced, it is the in- 
tention of the exposition to inaugurate a 
series of international congresses, cover- 
ing the entire field of human thought and 
endeavor, prominent among which it is 
hoped and expected will be an interna- 
tional congress of electricians. 

The foreground of the picture gives a 
very good idea of the preliminary stage 
in the construction of the exposition 
buildings, as the same general plan has 
been followed in all of them. After the 
uprights are erected and given a suitable 
footing on a series of heavy timbers em- 
bedded in the ground, wooden trusses are 
elevated into position and suitably erected 
in place, to carry the roofing and. sky- 
light covers. Timber has been used in 
the construction of these buildings, re- 
enforced by generous use of iron bolts 
and tie-bars, rather than a complete iron 
construction, owing to the difficulty of 
securing iron as rapidly as it would be 
required. More than this, it is claimed, 
and apparently with good justification, 
that heavy wooden construction will be less 
liable to collapse and be better able to 
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longer withstand the ravages of fire than 
would an iron construction of the class 
that was used at Chicago, and which was 
so rapidly destroyed by the fire which 
marred the end of that exposition. 

To guard against the spreading of fire 


ones 
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Out in front of the main entrance is 
to be placed a heroic statue of Joseph 
Henry. Joseph Henry is given this posi- 
tion of prominence in recognition of the 
talents he displayed which mark him as 
the first American electrician, and in ap- 
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Fie. 1.—Vrew FROM ART HILL TOWARD ADMINISTRATION BUILDING, LOUISIANA 
PURCHASE EXPOSITION. 


in the exhibit buildings, a very elaborate 
system of high-pressure water mains has 
been carried along the walls and under 
the floors, as well as over the roofs, of 
all of the buildings, and numerous hy- 
drants with hose attached will be distrib- 
uted and arranged to command the im- 
portant points. With these precautions, 
supplemented by the excellent fire bri- 
gade with complete engine equipments 
and engine houses which the exposition 
has provided, it is felt that manufacturers 
are afforded ample protection in exhibit- 
ing their products. 

The second view shows at the left the 
east, and at the right, the north wall of 
the Electricity Building. ‘The west ex- 
posure is that which is seen in Fig. 1. 
The whole of the north wall is not visible, 
owing to the fact that the building is an 
irregular pentagon, the north corner of 
which is hollowed to provide a grand and 
imposing main entrance to the building. 
In fact, the building will carry a greater 
load of sculptural ornamentation than 
will any other on the exposition grounds. 

Over the main entrance the building 
will be raised to a considerable height, 
and follow the general lines of construc- 
tion shown over the side entrance at the 
centre of the left-hand side of Fig. 2. 

The towers at the four corners are to 
be surmounted by figures allegorical of 
heat, light, electricity and magnetism, 
while those at either side of the main en- 
trance will typify the genius of invention 
and commercial application. 


preciation and courteous recognition of the 
generous action of the foreign delegates to 
the international congress of 1893, when 
to the unit of self-induction Henry’s name 
was given. Opposite the entrance on the 
east side of the building will, in all prob- 
ability, be placed a heroic statue of Jef- 
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prominent points about the elevated pedi- 
ments over the side entrances. 

As regards the exhibits that have thus 
far been offered to this department by 
the manufacturers of electrical machines 
and appliances, we have recently learned 
that the situation is most gratifying. Ap- 
parently sixty-five per cent of the exhibit 
space accredited to American exhibitors is 
now applied for, and among the exhibits, 
covering which complete specifications 
have been submitted, we understand there 
are several both larger, more comfortable 
and interesting than have ever been com- 
mon to the electrical features of the ex- 
hibits in any previous exposition. 

The desire of the department, which 
has been earnestly put forth on numerous 
occasions, to receive only live exhibits, 
has been met in most generous measure 
by the manufacturers, the demonstration 
of processes in the manufacture of dyna- 
mos, motors, incandescent lamps, tele- 
phones, magneto generators, arc lamps, 
arc lamp carbons, wire, cable, etec., will be 
shown in a broad way. In addition to 
these, we are advised that the depart- 
ment’s plans cover the showing of prac- 
tically every known application of elec- 
tricity, and the development of the ex- 
hibits along lines which give them special 
individuality. 


Fig. 2.- ELECTRICITY BUILDING, LOUISIANA PURCHASE EXPOSITION. 


ferson, on the west side a statue of Volta, 
and on the south side a group allegorical 
of the Louisiana Purchase. For the 
statues of other eminent electricians, six 
places are provided between double col- 
umns in the facade of the eastern ex- 
posure, as these columns are so situated 
as to provide ample space for the placing 
of statuary between each pair. 

The building itself will be made re- 
splendent by other allegorical groups of 
statuary placed over the entrances which 
flank each of the towers, as well as in 


Utilizing Lodore Falls, Cumberland, 
England. 

Mr. J. S. Harker has completed ar- 
rangements for utilizing Lodore Falls to 
supply electricity for lighting a hotel and 
other purposes. The work has been 
planned in such a way as to avoid inter- 
ference with the picturesqueness of 
Lodore and its surroundings. The falls 
will remain intact, no water being re- 
quired except during the hours of dark- 
ness, and in daytime will continue as at 
present. 
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Telephone Progress in 1902. 


Telephone Company is_ typical 
of the whole industry. For 1902 
the net gain in the two  borougha 
of Manhattan and the Bronx was 
30,338, making the number of tele- 
phones in service and under contract 
on January 1 in these two boroughs 
105,388. Every city in the United States 
shows a similar condition. There is to- 
day a universal recognition of the utility 
of the telephone. This is particularly 
the case in office buildings and hotels. 
In the latter instance it is entirely doing 
away with the speaking-tube service. 
In the manufacture of apparatus, while 
the most recent exhibits show slight modi- 
fications and refinements in construction, 
the principles have advanced but little, 
and no decided change has lately been 
brought about in either the construction 
or manipulation of telephone apparatus. 
The manufactures of this class of appara- 
tus, however, for the year 1902 represent 
the very handsome total of some $20,000,- 
000. | 


Ty HE gain made by the New York 


With the opening of new exchanges in ~ 


By a Telephone Engineer. 


all of the larger cities, and the turning 
over to central energy systems, there has 
come the inevitable and desired exten- 
sion of lines. This is particularly with 
reference to long-distance through lines. 
While on overhead lines successful articu- 
lation is comparatively easy for consid- 
erable distances, the limit of cable trans- 
mission is generally within the bounda- 
ries of a large city. The desirability, how- 
ever, of making use of telephone cables 
in subway construction is conceded, and 
it is inevitable for under-sea and trans- 
oceanic communication. The technical 
difliculties to be overcome will lead to a 
supreme effort in the perfecting of cables, 
the manufacture of which will undoubt- 
edly receive great stimulus. 

The successful application of the Pupin 
loading system would bring about a new 
development in long-distance, telephony. 
That this is entirely within the limits of 
possibility seems evident from recent tests 
made by the Siemens & Halske Com- 
pany, in cooperation with the German 
Imperial Postal and Telegraph Bureau. 
The principal difficulty encountered in 
long-distance telephony and telegraphy 
by means of the quick electrical impulses 


characteristic of this service is the dele- 
terious defect due to electrostatic capacity 
in long overhead lines, which becomes 
more pronounced in cables. By increas- 
ing the self-induction of the line the in- 
tensity of the charging current is dimin- 
ished, with a consequent decrease in the 
heat loss and the obviating of the neces- 
sity for greater cross-section in the con- 
ductor. This is what, in theory, the Pupin 
system stands for, and the above tests 
have resulted in demonstrating a really 
practical value for it. a 

The London-Brussels cable, which was 
scheduled to be in operation about this 
time, has been entirely laid. There are, 
however, a nuinber of details which are 
to be worked out, and it is now announced 
that there will probably elapse a couple 
of months before it is in practical com- 
mercial operation. Another new tele- 
graph line from Germany to Great Brit- 
ain has been completed, and a direct line 
has been opened between Liverpool and 
Paris. Negotiations for the extension of 
the Anglo-French telephone service be- 
tween provincial towns in both countries 
have also been made. Jt is expected that 
Russian and German postal authorities 
will soon connect Berlin and St. Peters- 
burg, making a line of over 1,000 miles 
in length. 


Electrical Patents in 1902. 


.HE total number of patents issued 
I] from July 28, 1836, to December 
13, 1902, is 717,520, of which 
27,775 were granted in 1902. This is the 
highest number for any single year, and 
is an infallible sign of the prosperous 
condition of the country. The amount 
of thought and study, experiment and ef- 
fort which these figures evidence is in- 
conceivable. In some instances, an in- 
vention may have been evolved and com- 
pleted in the twinkling of an eye, the 
flash of a thought, but with the great 
majority the completed improvement, 
process or machine represents days of 
long and painstaking investigation. 
' It would be practically impossible to 
ascertain with any great accuracy the 
number of electrical patents that form a 
part of the 27,775 issued. The use of 
electricity is now so very general that 
there is probably not an art or science 
but which has been improved by its em- 
ployment. As a large number of these 
patents do not show on their faces or by 
their titles the use of electricity (it being 
employed incidentally in many cases), an 
examination of a multitude of the inven- 
tions would be necessary. A genera] idea 


By E. G. Siggers. 


may be gathered, however, by taking those 
issued for one week. For instance, in the 
last week of 1902 there were 574 patents 
granted, and a rather hasty examination 
shows that at least ninety-eight of these 
relate to the field of electricity, though, 
as already stated, many more probably 
employ it incidentally. Among this 
number, the General Electric Company, 
as usual, stands first, controlling nineteen 
patents which are divided among fifteen 
inventors. The Kellogg Switchboard and 
Supply Company, of Chicago, Ill., has 
four, the Sprague Electric Company one, 
while Mr. John Stone Stone has seven on 
as many improvements in his wireless 
telegraph system. The Westinghouse 
Electric and Manufacturing Company 
has four patents to its credit, while 
George Westinghouse is listed as the as- 
signee of two patents on improvements 
in the Nernst lamp. Multiply these 
figures by fifty-two and a very general 


idea may be gained of the activity in the 
field of electricity. No revolutionary in- 
ventions of a startling nature appear to 
have been made during the past year, the 
work having been confined mostly to per- 
fecting, or making practicable, ideas al- 
ready given to the world. Of course in 


many cases these subordinate novelties 
have been of the greatest importance, and 
the ELEcTRICAL REVIEW, with its usual 
promptness, has made its readers ac- 
quainted with the same. Great strides 
have been made in transmission of mes- 
sages without the use of wires. The idea 
was first presented to the Patent Office 
by Mr. Mahlon Loomis, of Washington, 
D. C., who, on July 30, 1872, obtained a 
patent on a system of this character. 
From then until 1886 nothing appears 
to have been done, when on October 5 
Mr. Amos E. Dolbear, of Somerville, 
Mass., was granted protection on his sys- 
tem. The patents on this branch alone 
now number 129, and seventv-one were 
issued in 1902. Of this seventy-one, Mr. 
Harry Shoemaker, of Philadelphia, was 
granted twenty-four; Mr. John S. Stone, 
of Boston, Mass., sixteen, and Mr. 
Reginald A. Fessenden, of Manteo, N. C., 
fifteen. That the Nernst or glower lamp 
has proven fascinating is evidenced by the 
fact that 109 patents now represent this 
branch in the Patent Office. Mr. George 
Westinghouse owns the greater number, 
including those granted to Mr. Nernst. 
Great activity is likewise being shown in 
systems of electrical distribution, es- 
pecially those relating to alternating cur- 
rents, also in armature windings, and in- 
deed in all the multitudinous details in- 
cident to the art in general. 
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Electricity on Trunk Lines. 


HE most important problem for 
electrical engineers to-day is the 
substitution of electricity for steam 

on trunk lines. The general opinion 
seems to be that the problem will be 
solved by the use of alternating currents, 
and several such systems have been pro- 


posed and some of them have been ex- 


perimented on. 

Any one making a careful study of any 
particular trunk line problem will come 
to the conclusion that continuous cur- 
rents are not applicable to this work. 
Two vears ago Dr. Hutchinson and my- 
self studicd the question of substituting 
electricity. for steam on the mountain 
division of the Baltimore & Ohio Rail- 
road between Cumberland and Grafton. 
A preliminary report had been- made by 
another engineer on this proposition, and 
a system employing direct current for the 
motors, supplied from rotaries in sub- 
stations, was advocated. On carefully 
studying the problem, however, we found 
that this solution was impossible and that 
the plan proposed had not been carefully 
enough worked out to show the impossi- 
bilities. The congestion of freight traffic 
and the heavy units involved make the 
capacity of the substations compared with 
the average total power required excessive, 
while the amount of copper necessitated 
hy these conditions is prohibitive. 


By Dr. Louis Duncan. 


As far as alternating currents go, there 
are four propositions at present being ex- 
perimented on, or practically used. The 
first of these is the three-phase alternat- 
ing-current system, which has especially 
been developed by Brown and Boveri and 
by the Ganz company. As at present in- 
stalled there are two conductors above 
each track, the rails acting as the third 
leg of the circuit. As high potentials 
must be used to make the system eco- 
nomical, we have the very unfavorable 
condition of two overhead conductors at 
a very serious difference of potential, 
placed near each other over the track. 

The plan used on the experimental 
road at Zossen, where the three wires are 
strung above one another in a vertical 
plane, presents such difficulties in switch- 
ing as would make it inapplicable to any 
practical system of trunk line operation. 
Besides the difficulty to be apprehended 
from the conductors, there are difficulties 
in the regulation of motors and in the 
unbalancing of circuits, provided the 
rails are used as one leg. 

The second system is that proposed by 
the Oerlikon Company. They intend to 
use a single-phase current running a syn- 
chronous motor on the locomotives, this 
in turn driving a continuous-current dy- 
namo which supplies current to the mo- 
tors on the axles. The regulation ia ob- 


Growth of the Storage Battery 


ROM the time of the first installation 

F of the modern type of storage bat- 

tery in 1894 and 1895, the rapidity 

and extent of its adoption have been ex- 

ceptional, but the development of its use 

during the past twelve months never has 
been equaled in its history. 

The greatest growth has been naturally 
in the installations for railway service, 
which during the past year have increased 
fifty-six per cent. In central station 
plants there has been an increase of 
thirty-one per cent and in isolated plants 
of twenty per cent. These percentages 
indicate the increase during 1902 over 
the aggregate number of plants installed 
since 1894. ” 

It is fair to assume that this growth 
is due in a large part, at least, to the 
success of the early installations which 
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have been in service for a sufficient 
length of time to enable the operators to 
obtain, from their own experience, com- 
prehensive data on results. 

This assumption is confirmed by the 
fact that during the past year several of 
the largest contracts for storage batteries 
ever awarded have been placed by com- 
panies which were among the earliest and 
largest purchasers and which have had, 
therefore, the most extended opportunities 
to judge the merits of the battery and ita 
value as an auxiliary. 

The increasing use of the storage bat- 
tery has developed a more intimate 
knowledge of its ability to add to the 
flexibility and reliability of a system of 
electrical distribution, and the result is 
shown in the more profitable methods of 
operating batteries. 


tained by changing the field current of 
the dynamo. 

The third plan, proposed by Mr. Ar- 
nold, is to use a single-phase synchronous 
motor compressing air when the power re- 
quired is below its normal capacity, and 
being assisted by an air engine when the 
demand for power is above the capacity of 
the motor. 

A fourth system, of which we have 
few details, is that of the Westinghouse 
company, which uses single-phase alter- 
nating currents operating series motors - 
with laminated fields. lf this system can 
he worked out in practice and if it avoids 
the difficulties that have been considered 
inherent in motors of this type, it pre- 
sents advantages over the other systems 
proposed, both in sunplicity and in 
adaptability to various conditions. It is 
to be hoped that the line between Balti- 
more and Washington will demonstrate 
the value of this system. 

Looking over the field, then, the ten- 
dency of development is in the direction 
of supplying power to the locomotives by 
alternating currents instead of continuous 
currents, and by a single-phase system in- 
stead of any multiphase system. In this 
way a very high potential can be used on 
the line, and it enables a large section of 
the road to be fed from a single station, 
thus giving a comparatively steady load 
and a minimum equipment. 


in 1902. 


Power-house attendants who have 
charge of batteries have obtained closer 
acquaintance with their characteristics, 
and there is a notable improvement in the 
care being given them. 

Batteries have played an important 
part during the past year in the read- 
Justment of power schemes made neces- 
sary by the numerous consolidations of 
railway interests. 

In former years batteries were con- 
sidered to be available only for the 
largest systems; there has been a radical 
change in this view and batteries are now 
being installed by the smallest, as well as 
by the largest, companies. 

The improvements in storage batteries 
during the past vear have contributed to 
an increase in reliability and durability 
and to simplified operation. 
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The American Pacific Cable. 

On the evening of January 1 the first 
section of the Pacific cable, which is being 
laid by the Commercial Pacific Cable Com- 
pany, was completed. This extends from 
San Francisco to Honolulu, and is about 
2,300 miles long. The shore end was laid 
and connected to the land end at San Fran- 
cisco on December 12. The latter is said to 
be the best land cable that has ever been 
laid. It contains four conductors insulated 
with gutta percha, lead sheathed, and 
heavily armored and is six and one-half 
miles long. These sections of the cable 
were made by the Okonite Company, New 
York city. The deep-sea portion was 
manufactured by the India Rubber and 


W. F. Harrington. 


Charles Cuttriss. 
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with the laying of the cable, and a large 
and enthusiastic company of San Fran- 
cisco people attended. 

The voyage to Honolulu was made at 
an average speed of seven and one-half 
knots. The cable ship was beset by bad 
weather and heavy seas, which retarded 
the work considerably and at times en- 
dangered the cable. The vessel reached 
her destination on December 26, and the 
deep-sea end of the cable was buoyed in 
Molokai Channel at 5.20 o'clock that 
morning, when the Silvertown proceeded 
to Honolulu, where it was met in the 
harbor by welcoming delegations. 

The stormy weather continued for six 
days, making it impracticable to complete 
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GROUP AT SAN FRANCISCO STATION, COMMERCIAL CABLE COMPANY. 


Gutta Percha Construction Company, of 
England, and was laid by their steamer, 
Silvertown. It also contains four con- 
ductors. 

In starting the work, the Silvertown 
approached as closely to the shore as pos- 
sible and floated the shore end to land, 
buoying it up by means of large air bags. 
This was done while a strong tide was 
setting in, which assisted materially in 
carrying the end to the shore. Connection 
was then made with the land cable, and 
after preliminary tests the Silvertown 
started on the voyage. Mr. Clarence H. 
Mackay, Mr. George G. Ward, Mr. W. H. 
Baker, Mr. E. C. Bradley and Mr. Charles 
Cuttriss, of the cable interests, and Mr. 
W. L. Candee, of the Okonite Company, 
were present at the ceremonies connected 


the work. However, the shore end was 
laid on December 27 without a hitch. The 
cable was hauled up on land at San 
Souci Park, about six miles from Hono- 
lulu. 

On January 1 the wind abated and the 
sea became quiet enough to proceed with 
the work. The deep-sea cable was picked 
up successfully at 3.44 P. M. Connections 
were made with the testing room, and a 
call to California was quickly answered. 
The shore connection was made, and four 
hours were spent in testing the recently 
laid cable and allowing it to acquire the 
temperature of the ocean. At 8.40 P. M. 
(Honolulu time), the first call was re- 
ceived from San Francisco. Messages 
were sent to President Roosevelt, an- 
nouncing the completion of this part of 
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the work, and conveying the greetings of 
the people of the territory of Hawaii. 
The cable was opened for commercial 
business on Monday, January 5. 

The second section of the cable will 
reach from Honolulu to Midway Island, 
about 1,300 miles, and will be laid by the 
Silvertown as soon as it can be brought 
out. The third section will extend from 
Midway Island to Guam, and the last 
section from the latter island to Manila. 
These will be laid as rapidly as possible, 
and the company expects to have the 
whole cable completed by July 4. Over 
3,500 miles of this section have already 
been manufactured. 

It is difficult to estimate the value of 
this undertaking, which will put us in 
close communication with our Pacific de- 
pendencies and the East. Great credit 
must be given to the late John W. 
Mackay for his management and ability 
in starting this great enterprise. Since 
his death the work has been continued 
ably by his son, Mr. Clarence H. Mackay, 
president; Mr. George G. Ward, vice- 
president, and other officials of the Pacific 
Cable Company. 

The photograph which we reproduce 
shows a group of the company’s officials 
and cable experts, taken at the San Fran- 
cisco station. 
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The American Association for the 
Advancement of Science. 

The annual meeting of the American 
Association for the Advancement of 
Science and of the American Physical 
Society were held in Washington, D. C., 
during convocation week, from December 
29, 1902, to January 3, 1903. Sessions 
of Section B, Physics, were begun on 
Monday, December 29. The American 
Physical Society held its annual business 
meeting on Wednesday, December 31. A 
number of splendid papers were read by 
prominent scholars from different €c- 
tions of the country. During the week 
many interesting and profitable visits 
were made to the new National Bureau of 
Standards, the astrophysical observatory 
of the Smithsonian Institute, the Naval 
Observatory and the Coast and Geodetic 
Survey. Many physicists attended the 
sessions at the Weather Bureau. 


Overhead Trolley System for East 
London, England. 


The Highways Committee of the Lon- 
don County Council has decided to adopt 
the overhead system of electric traction 
for the tramways to be constructed in the 
East End of London. The new lines, 
which are to traverse the eastern part 0 
the metropolis, are the first of the tram- 
ways north of the river to be undertaken. 
The reason given for the decision 1S that 
the extension of the Metropolitan Railwey 
along Mile End Road does not admit 0 
conduits being constructed, as the girders 
which, with their jack-arcing, form the 
roof of the tunnel come too close up to y 
surface to enable the required depth to 
be obtained. 
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January 10, 1903 


THE REQUIREMENTS OF MACHINE TOOL 
OPERATION, WITH SPECIAL REFER- 
ENCE TO THE MOTOR DRIVE—I.* 


BY CHARLES DAY. 


The paper that I have prepared for this 
evening may seem to some rather inap- 
propriate for a gathering of electrical en- 
gineers, but we have been so impressed 
with the fact that the majority of engi- 
neers who make a study of shop equip- 
ment fail to appreciate the importance 
of a thorough understanding of its con- 
ditions and requirements, that an outline 
of this field as it has come before our 
notice may not be out of place. 

I want you to feel that I am con- 
stantly speaking in reference to the 
motor, the course of reasoning pursued 
naturally leading to electrical transmis- 
sion, but opposed to the hasty and illog- 
ical advocacy usually put forth. 

The industrial development of the past 
few years has revolutionized so rapidlv 
the methods of manufacture in every field 


. that we are apt to lose sight of great ad- 


vances that have been made. It is, there- 
fore, well at times to briefly review the 
conditions along the lines we are follow- 
ing, as an intelligent view of the problem 
as a whole must be had before we are in a 
position to analyze and discuss it in de- 
tail. 

It is not my intention in the present 
paper—which will be devoted to the ma- 
chine shop—to consider the subject from 
an historical standpoint; an entire paper 
could be written on this. I will briefly 
compare the essential differences in equip- 
ment and duties demanded of the work- 
men, which have come about during the 
past few years. 


Long ago when the blacksmith labored - 


over his anvil drawing out, lapping and 
redrawing many times a bar of steel that 
was to result in a sword blade of remark- 
able strength and flexibility, his entire 
efforts were bent upon arriving at a job 
of perfection, no matter how long it took 
to reach the result. Time was a second- 
ary consideration. 

To-day in the industrial field, quality 
alone means little; the time required to 
arrive at a given result is the true gauge 
of worth. 

The machine shop as a whole, just as 
in detail, is but a means to an end, and 
depends upon the development of other 
fields of industry for its existence. Con- 
sequently, if we go back before the rail- 
road, the steamship and numerous other 
epoch-making discoveries, we find it in 
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an extremely crude state. In fact, none 
would be found of the machine tools so 
familiar to-day to all interested in this 
problem. Tool steel was of the crudest 
character, the basic principles of modern 
shop practıce not conceived, the only aim 
to eventually get the job done. 

The shop is, however, the keynote of 
all manufacturing; these conditions were 
not allowed to exist for long. Improve- 
ments were introduced very slowly at the 
start. As an example, we can cite 
Mushet’s discovery of air-hardening steel, 
not generally adopted or appreciated until 
vears after its discovery. This does not 
seem strange, however, if we look back 
on conditions existing at that time and 
see how little knowledge of the elements 
at issue or understanding of the possi- 
bilities was to be had. In fact, it is these 
things that mark the differences between 
old and new shop practice, intelligent and 
scientific methods replacing the crude 
and faulty systems and conclusions so 
characteristic of a few years ago. 
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In the machine shop of a short time 
since, in fact in many of to-day, no one 
can be found who knows anything of cut- 
ting speeds of which different brands of 
tool steel will permit, the size of cuts that 
the various machines will pull, the feeds 
that are or should be used and so on. In 
a shop of this character one usually finds 
the tool steel and machines ordered 
through a purchasing department by men 
who do not understand the first thing 
about the requirements to be fulfilled or 
the relative merits of different machines. 
It has never occurred to such men to 
study or analyze the conditions, and what 
seems to be economy to them, in many 
represents a most extravagant 


Cases, 
policy. 

Intelligent analysis is the only method 
to pursue in work of this kind, but, aa 
stated in the beginning of this paper, we 
must ever keep before us a broad view of 
the subject, that the relative importance 
of the various factors be evident. It is 
easy to become so interested in a given 
detail—the motor drive as an example— 
that its true position in the general 
scheme is entirely lost sight of—our 
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judgment, as a consequence, of little 
value. 

This fact has been impressed upon us 
so often when aiming at more efficient 
production, analyzing the conditions in 
the shop and studying the various meth- 
ods employed, that I feel we may dwell 
upon it here. 

As example, we will consider a plant 
composed of foundry, machine shop and 
office, manufacturing complete machines 
from the crude material. 

The only way the relative data can be 
quickly grasped is by presenting it graph- 
ically to the mind; the chart, Fig. 1, may 
be taken as the distribution of cost of the 
finished product of the plant in question. 

When the data can be compared in this 
way the relative importance of each factor 
can be realized at a glance, the advisa- 
bility of an expenditure of energy or 
money in any direction readily deter- 
mined. In this connection I wish to refer 
to the indirect savings for which we must 
ever be alert. For example, a concern 
manufacturing a standard article may, bv 
a reduction in first cost, make possible a 
large increase in sales, while in a works 
of different character no such advantage 
would be gained. 

The value of the graphical method of 
presenting data of all kinds is too well un- 
derstood to need further comment here; 
it may be of interest, however, to some 
of you to know that we have frequently 
found it advantageous to lay out execu- 
tive charts or the course the mail pur- 
sues in passing through the departments 
of a large organization in this way. 

We may have seemed to digress some- 
what from the point at issue, viz., the 
application of the motor in the machine 
shop, but we are anxious to impress upon 
you the importance of a thorough under- 
standing of the requirements and condi- 
tions before entering upon details with 
which you are more or less familiar. 

Referring again to the graphical dis- 
tribution of the selling price, the part 
that is of interest to the shop manager is 
the prime cost; it should be his object at 
all times to lower this figure. It is im- 
possible by guess to determine what 
course to pursue, thorough study of all 
conditions of the particular case in hand 
being absolutely essential if we desire to 
approach an efficient result. 

The fact that a shop exists is proof that 
the articles manufactured are needed, and 
it must always be the first consideration 


to fulfill this need to the best advantage. 
In other words, we must not enforce 
economy in the shop by sacrificing vital 


features in the product. 


(To be continued.) 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


A New Ringer. 

In the accompanying illustration is 
shown a new ringer, recently placed on 
the market by the Stromberg-Carlson 
Telephone Manufacturing Company, of 
Rochester, N. Y., and Chicago, Ill. 
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Fria. 1.—COMPLETE RINGER. 


The ringer is said to embody new and 
simple features in the matter of adjust- 
ment. In Fig. 1 is shown a complete 
view, while in Fig. 2 is shown a view of 
the armature end of the ringer, which is 
almost self-explanatory as regards the 
manner in which adjustment is made. 
A word of explanation, however, may not 
he amiss. 

It will be observed upon examination 
that a screw passes through the per- 
manent magnet, armature, armature 


Fic. 2.—AkKMATURE ADJUSTMENT OF RINGER. 


frame support, and is threaded into the 
armature yoke. By turning this screw, 
a shoulder on the screw is made to en- 
gage against the frame, which supports 
the armature and this, being made of 
spring steel, allows it to be pressed down- 
ward, thus bringin” the armature nearer 
the cores, while the turning of the screw 
in the opposite direction allows the dis- 
tance between the cores and armature to 
be increased. This adjustment is very 
simple and requires the turning of only 
one screw, which may be done as easily 


after the ringer is mounted in a telephone 


as before. 
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Fireproof Fiber Conduit. 

The interior of the tube is made of 
heavy canvas duck thoroughly fireproofed 
by an approved process, this being cov- 
ered with a slow-burning, flexible weather- 
proof compound, over which is spirallv 
wound hard-twisted cable cord, thoroughly 
fireproofed. The intersections between 
the cord are then filled with a special 
compound, the whole forming a wall im- 
possible to carry fire from any inside con- 
nection. Over this a protecting jacket of 
cotton, fireproofed as above, is then 
braided, and finally coated with a slow- 
burning, flexible weather-proofing com- 
pound and dusted with a powder to pre- 
vent adhesion. | 

The interior of the conduit is the 
smooth, hard finish of the cotton duck, 
which is very easy to fish, but to make it 
perfect in this regard it is dusted with 
powdered soapstone, which acts as a lubri- 


over a large area instead of in one direc- 
tion. The Coleman deflector is simple in 
construction and can easily be attached 
to any make of fan. It will distribute the 
air through a maximum angle of 140 
degrees, or nearly one-half of the circle, 
but when desirable the angle can be re- 
duced by changing the pitman on the 
worm-wheel. It is positive in operation 
and will operate on any speed and any 
angle of inclination of the fan. The driv- 
ing power is direct from the fan shaft by 
means of a small pulley placed between 
the fan blade and bearing; a suitable belt 
from this pulley to pulley on worm drives 
the gear-wheel, every revolution of which 
changes the angle of. the deflector vanes. 
The body of the fan does not turn. It 
can be substituted on any make or style 
of desk or bracket fan for the old guard 
and is furnished complete with adjustable 
guard supports, shaft pulley and belt. A 
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cant, rendering the surface very smooth 
for the wire to pass by. 

Alphaduct conduit is manufactured by 
a patented, new and original process, es- 
pecially designed to combine all the most 
highly approved and up-to-date ideas as 
to what is desirable and essential in a con- 
duit of this class for electric wires, the 
makeup of “Alphaduct” being carefully 
restricted to approved substances so there 
may be no deterioration in the manufac- 
tured article. 

This conduit is made by the Alphaduct 
Manufacturing Company, 522 West 
Twenty-second street, New York city. 


The Combined Deflector and Guard 
for Electric Fans. 

The Diehl Manufacturing Company, 
Elizabeth, N. J., has secured the right to 
manufacture the Coleman combined de- 
flector and guard for the trade. This is 
a guarantee that it is a meritorious article 
and will meet the approval of those desir- 
ing a device that will distribute the air 
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screw-driver is all that is necessary to 
make the substitution. 

The desirable features of the device are 
simplicity in construction, attractive ap- 


: pearance, ease of installation, positive- 


ness of operation at any angle or speed 
of the fan. The area over which the air 
is directed can be lessened by shortening 
the stroke of the pitman. This is done 
by moving the pitman screw to a hole 
nearer the centre of the gear-wheel. 
The guard is made of two rings of 
square brass which are held securely by 
spokes that are shouldered on inside and 
riveted on outside of ring, thus making 
the guard very strong and rigid. The 
guard supports have slots one and one- 
quarter inches long in one end giving suf- 
ficient adjustment for attaching to any 
make of fan. On the upper side of the 
guard is attached the worm and gear 
bracket. The four vanes are connected 
bv brass strip and driven by the pitman. 
When shipped from the factory the 


deflector is adjusted to give the maximum 
area over which the air ean be distributed. 
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A New Ohmmeter. 


The many inconveniences of the usual 
type of Wheatstone bridge for practical 
use have induced instrument makers to 
design apparatus which would overcome 
these defects, yet give accurate results. 
An excellent example of this was the Sage 
direct-reading ohmmeter, brought out a 
few years ago. This instrument soon be- 
came well known as one of the most sat- 
isfactory substitutes for the portable 
Wheatstone bridge. 

Recently a new type of this ohmmeter 
was brought out which has a number of 
new features, adapting the instrument to 
measurements and testing of all kinds. 

The Sage ohmmeter itself is a modified 
type of the slide-wire Wheatstone bridge. 
One arm of the bridge is a standard re- 
sistance coil. A second arm is, of course, 
the unknown resistance, and the place of 
the other two arms is taken by the slide 
wire. The batteries are connected to the 
ends of this wire, and the galvanometer 
circuit connected to the binding-post be- 
tween the standard resistance coil and the 
unknown, and, by means of the slider, to 
any point on the slide wire, thus dividing 
this wire so as to form the other two arms 
of the bridge. By moving this slider 
along the slide wire until the point of 
balance is found, the ratio of the un- 
known resistance to the known is, of 
course, proportional to the ratio of the 
two arms of the slide wire, enabling the 
resistance to be read off directly in ohms. 
In the previous type of Sage ohmmeter, 
the galvanometer was replaced by a tele- 
phone receiver, and readings were made 
by tapping the slide wire with the slider 
at various points until no click was 
noticed in the telephone. This arrange- 
ment, as is well known, is very reliable 
and satisfactory. To give a good range 
for the meter, four standard resistance 
coils are provided, any one of which can 
be plugged in by inserting a ground 
tapered plug into a solid brass post, mak- 
ing a practically perfect connection. This 
gives but one contact plug to be taken 
care of in place of the twenty or thirty 
usual with this type of bridge. Each of 
the contact posts is marked by a certain 
color, and the corresponding scale of the 
instrument is printed in the same color, 
making an error due to reading from the 
wrong scale practically impossible. Two 
types of this ohmmeter are made—A, giv- 
ing ranges of from 0 to 10, 100, 1,000 and 
2,000,000 ohms, and type B, ranging 
from 0 to 10, 100, 1,000, and 200,000 
ohms. In use, this instrument is very 
quick, enabling one to determine in a 
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few seconds the unknown resistance with- 
in less than one per cent. 

The new type of ohmmeter embodies all 
the essentials of the one just described, and 
in addition, has a sensitive galvanometer 
which can be cut into circuit in place of 
the telephone receiver, if desirable. The 
galvanometer, shown in the illustra- 
tion, is mounted in the cover of the in- 
strument, where it is always in position 
for use. It can be turned about its centre, 
enabling the needle to be set at zero no 
matter what the position of the instru- 
ment. In addition to the galvanometer a 
small induction coil is also mounted in 
the top of the box. By a suitable double- 
pole switch this can be cut in circuit so as 
to send an alternating current through 
the bridge in place of the battery current. 
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of ohmmeter is also suitable for meas- 
uring the resistance of electrolytes, but 
where this is the principal use to which 
the instrument is to be put a special form 
is constructed, which is a little better 
adapted to these measurements. 

In practical use the Sage ohmmeter is 
very convenient for locating faults of 
electrical machinery and circuits, as it 
can be used wherever the inspector can 


work. Grounds on a line are found by dis- 


connecting the standard resistance coil and 
grounding the centre post of the meter. 
The line is then connected to the other 
two posts and short-circuited at the far 
end. Moving the contact slider along the 
wire until a balance is obtained, the read- 
ing shows the percentage of the total 
length of line which the ground is from 
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With this coil in circuit the telephone can 
be used. A loud hum is heard, ex- 
cept when the point of balance is found 
on the slide wire. The slider can then be 
quickly moved over the wire until the 
proper position is found, and the resist- 
ance read off directly. The use of this 
induction coil enables the ohmmeter to 
be used for measuring inductances and 
capacities by the well-known methods. In 
these cases, of course, a standard induc- 
tance coil or condenser is connected in 
place of the usual coil contained in the 
ohmmeter. Binding-posts are provided 
for these connections, and when in use 
the usual plug is left out. 

The switch for closing the battery cir- 
cuit is contained within the telephone re- 
ceiver, a suitable circuit being run to 
that point for this purpose. This switch 
can then be manipulated without remov- 
ing the receiver from the ear. This type 


the instrument. By a similar arrange- 
ment a cross in a circuit is quickly lo- 
cated. Open circuits are located by com- 
paring the capacities of the two sections 
of line. 

The meter is also suitable for measur- 
ing the internal resistance of batteries or 
of any source of electromotive force. 

The ohmmeter is handsomely mounted 
in a strong box, and is entirely self-con- 
tained. Connections to the galvanometer 
and coil are made through double hinges 
and solid copper straps, avoiding all diffi- 
culty with loose or broken connections. A 
good leather handle attached to one end 
makes the instrument very convenient to 
handle, and a card of instructions is fur- 
nished with each box. 

These ohmmeters are manufactured by 
the well-known firm of instrument 
dealers, Machado & Roller, 203 Broad- 
way, New York city. 


72 


A Method of Wiring in Connection 
with the Operation of Engine- 
Stops and Electric Motors. 

The necessity and importance of stop 
mechanism for engines and motors are 
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and ring the high-resistance bell without 
operating the stop mechanism. The 
small switch is used to operate the motor 
switch or stop mechanism as often as de- 
sired, thus keeping them in active use. 


Fic. 1.—Moountina BOARD For ENGINE-StTop SYSTEM. 


abundantly emphasized by the extended 
recognition given them by the manu- 
facturers and property-owners. 

Illustrated herewith is a system of wir- 
ing by F. S. Palmer, 100 Broadway, New 
York city. 

Fig. 1 shows a slate board upon which 
is mounted a double-throw switch. A 
single-throw switch is also shown oper- 
ated by electricity, a high-resistance bell, 
a small single-throw switch, and binding- 
posts 1, 2, 3, 4 and 5 shown in Fig. 2. 
The board is to be located at some de- 
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Fig. 2 is a detail drawing of the 
method of wiring ‘any engine-stop 
mechanism, showing circuit-closers on 
three floors. To 
operate the engine 
stop or open the 
motor switch, the 
circuit-closer CC 
is used—say third 
floor. The current 
passes from bat- 
terv to binding-post 5, engine-stop mag- 
nets or electric switch for motors to post 
4, post A, on test switch to B, to post 3, 
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Fie. 2.—DIAGRAM OF WIRING FOR ENGINE-STOP NYSTEM. 


sirable place in the building where the 
engine or motor is to be stopped from 
any section or floor by the use of cir- 
cuit closers CC in Fig. 2. The double- 
throw switch is used to test all the wires 


eircuit-closer CC, third floor, to post 2, to 
battery or from battery to post 5, to stop 
or switch, as above, to post 4, to circuit- 
closer CC to post 2, to battery. Thus it 
will be seen that should one or both wires 
connected to circuit-closer CC on third 
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floor be cut the closer will remain 
operative. 

To test wire and battery throw the 
test switch so that the blades rest in 
knives at E and F. The wires are then 
in series with magnets of stop or motor- 
switch blade, post D, post 1, section wire, 
post 2, to battery. The battery will fail 
to ring the bell several hours before there 
is not enough current to operate the stop 
or motor-switch magnets by the use of 
any circuit closer, while should there be 
any break in the wires the bell will fail 
to ring at test. 

It will be seen that the operator in 
charge of this apparatus would be very 
negligent if he permitted it to get out 
of order. He can use the small switch 
for stopping either engine or motor 
every day if he chooses, thus assuring 
himself that everything is in readiness 
for stopping the same from any floor in 
the building. Arrangements can be 
easily made to notify outside parties of 
any shut down if desired. 

This method of operating stop mag- 
nets is also arranged with annunciators 
to indicate the floor or section in which 
the circuit closer has been operated, also 
to make record of all tests. 


Nail Puller for Electricians. 
An article of practical value to elec- 
trical men is the small nail-puller illus- 


trated in the accompanying engraving. 
This puller weighs two and one-half 
ounces and can be carried in the pocket 
for pulling small nails without the as- 
sistance of a claw-hammer. The elec- 
trician is aided in taking nails from 
strips covering insulating wires. The 
prices of these implements are low, and 
they are manufactured by the Smith & 
Hemenway Company, New York city. 
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Annual Automobile Show. 


The annual automobile show will open 
in Madison Square Garden on Saturday, 
January 17. There are 122 exhibits in 
all, of which fifty-six are devoted to the 
manufacture of automobiles, the re- 
mainder dealing with tires, lamps, wheels 
and other parts and accessories. It is 
expected that the volume and variety of 
the exhibits will show a striking growth 
in the automobile industry since the first 
exhibition held in the Garden in 1900. 
Not only will the exhibition be represen- 


tative of American manufacturers, but 
there will also be a number of foreign ex- 
hibits. ‘Typical forms of electric storage 
batteries and the latest appliances in elec- 
tric vehicles will be.on exhibition. 
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Bituminized Fiber Conduit. 

‘The growing tendency of municipal 
authorities to compel the placing of trans- 
mission circuits of any capacity what- 
soever underground has made the demand 
for conduit increasingly necessary, and 
the past six months has witnessed the 
placing of contracts for more duct feet of 
conduit than almost a score of prior years 
would total. The essential of a good 
conduit is, above all, its ability to with- 
stand the electrolytic action of currents 
which may be present in the soil sur- 
rounding conduit lines. Again, it must 
have the ability to withstand the dele- 
terious action of soil which is more or 
less impregnated with oxidizing agents, 
and in some cases where direct chemical 
reactions are a positive danger. Besides 
possessing these properties, which make 
for the long life of the conduit, it must 
be of such construction as to facilitate its 
rapid construction, and the problem of 
making joints and easy angles is one 
which has required the best ability of the 
conduit manufacturer to overcome. 


ELECTRICAL REVIEW 


cable and the conduit for effective con- 
tact. A lead plate was placed in the 
bottom of the box to which the negative 
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ending at 2.4, making an average am- 
perage of 3.9. The resistance at the start 
was 89 ohms and at the finish 198 ohms. 
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CONSTRUCTING A Pip& LINE OF BITUMINIZED FIBER CONDCIT. 


REsULT OF A TEST MADE AT OAKLAND, CAL. 


The conduit shown in the accompany- 
ing engravings is made from a specially 
prepared bituminized fiber. - This con- 
duit has a number of points of merit 
which the electrical engineer and those 
interested in the construction of subways 
will readily recognize. The manufac- 
turers’ claims are essentially as follows: 

The nature of the conduit makes it 
electrolysis proof, affording a thorough 
protection to the cable, as shown by the 
result of a test made upon a specimen of 
bituminized fiber conduit and a piece of 
vitrified clay conduit. This test was made 
at Oakland, Cal., during July, 1900, by 
the Sunset Telephone and Telegraph 
Company. The duration of the test was 
524 hours, a section of each of the re- 
spective conduits being placed one after 
the other in a box having four inches 
space on all sides of the conduit filled with 
damp earth. A short length of lead cable 
was placed in the conduit to which was 
connected the positive wire, and then a 
layer of pulverized coke laid between the 
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It is stated that under this test no elec- 
trolytic action was noticed in the bitum- 
inized fiber conduit. The report of this 
test was signed by C. O. Poole, superin- 
tendent of the Standard Electric Com- 
pany of California; F. W. Alston, elec- 
trician of the Sunset Telephone and Tele- 
graph Company, and L. D. Fitzgerald, 
superintendent electrical department, San 
Francisco Gas and Electric Company. 
Another feature of importance is its high 
insulating quality, having withstood volt- 


Tue MALE AND FEMALE SLIP JOIN?rs. 


wire was attached. The voltage was 485 
and the amperage 5.4 at the beginning, 


ages from 50,000 to 66,000 volts without 
puncturing, its freedom from abrasive 
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action in drawing in and out the lead- 
covered cables. This feature, and also 
that of the male and female slip joint, 
which is turned true in a lathe and is a 
characteristic peculiar to this conduit, 
facilitate the rapid construction of con- 
duit lines. This joint also makes align- 
ment very simple and holds the conduit 
in a true line from manhole to manhole, 
and obviates the necessity of building up 
with cement or wrapping the joints with 
burlap or other coverings during con- 
struction. 

The conduit is made in _ seven-foot 
lengths, this size being handled easily 
owing to the lightness of the material. 

The conduit is non-brittle and tough 
in its nature, and can easily be cut with 
an ordinary saw, which simplifies the oper- 
ation of cutting and fitting. The conduit 
is manufactured by the American Conduit 
Company, with offices and factories at 
Los Angeles, Cal., and Chicago, Ill. The 
company has just establishéd a large and 
complete factory at Chester, Pa. These 
points of supply distributed in this man- 
ner give desirable shipping facilities, and 
conduit users can be accommodated with 
ease on contracts of almost any magni- 
tude. 

msa 
Foot-Power Lathes. 


The “Star” foot and power lathes are 
well known as good samples of high-class 
tools. The accompanying illustration 
shows one of the latest types of “Star” 
foot lathes which is well adapted for re- 
pair shops, experimental and model work 
and all shops requiring durable and ac- 
curate service. 

These lathes are made in varying sizes 
ranging from nine inches ewing, twenty- 
four inches between centres, up to thir- 
teen inches swing, sixty-six inches be- 
tween centres, and are mounted on curved 
legs when furnished with foot power; on 
straight legs for shop use with counter- 
shaft, and on oil-pan for tool-room use. 

The head-stock has a hollow spindle 
made from a crucible steel forging, run- 
ning in long phosphor-bronze bearings 
with an improved end thrust ball- 
bearing. The tail stock is of improved 


curved pattern which allows compound ~ 
rest to swing around parallel with the ’ 


ways and over the base of tail stock with 
room to operate feed-screw handle. The 
tail-stock spindle is arranged with self- 
discharging centre and improved locking 
device, and adjustable side movement is 
provided for turning tapers. 

The carriage has a long bearing on the 
ways and ia gibbed to bed both front and 
rear. Interchangeable, plain and com- 


extra. 


ELECTRICAL REVIEW 


pound rests with graduated base for mak- 
ing fine adjustments. The improved tool 
post collar and shoe exclude all dirt and 
chips, and admit of a quick, easy and 
secure adjustment of the tool. 

The automatic cross and longitudinal 
feeds are actuated by a phosphor-bronze 
worm on the lead screw which is splined, 
and for all work except screw-cutting it 
simply acts as a feed rod, and therefore 
the only wear on its threads is in screw- 
cutting. Graduated collar on cross feed 
screw for fine, accurate adjustment. The 
feed may be thrown in or out of contact 
by simply moving a lever, and will feed 
in or out, right or left, and cut screws 
right or left. All standard threads from 
three to sixty-four can be cut without 
compounding the gears, and nearly all 
threads by compounding them. 
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Sir Hiram Maxim to Visit the 
United States. 


The Manchester, England, Chrontcle 
in a recent issue has the following to say 
concerning Sir Hiram Maxim: 


In about a fortnight’s time Sir Hiram 
Maxim will leave England for America, 
where he expects to remain about two 
years, Sir Hiram explained to a news- 
paper representative that he had a two- 
fold object in making a long stay in 
America. In the first place, he hopes to 
cure a troublesome throat complaint; and 
secondly, he intends to carry out an im- 
portant series of experiments with a view 
to building a flying machine. Sir Hiram 
said : 

“I have always thought that the state 
of Connecticut ia a most excellent place 
for conducting flying-machine experi- 
ments, and there are also parts of Long 
Island which are admirably suited for the 


New Foot-Powrr LATHE. 


The patent foot power consists of two 
treadles with a walking motion. It can 
be started or stopped instantly, and may 
be operated with both feet, sitting, or one 
foot, standing. When desired, a friction 
countershaft will be furnished in place of 
the foot power. 


Each lathe is provided with a centre 
rest, follower rest, point centres, full set 
of change gears, necessary wrenches, etc. 

Blocking, taper attachment, draw-in 
chuck attachment, and gear-cutting and 
milling attachment can be furnished 
Each attachment is thoroughly 
practical and accurate and almost in- 
valuable to the shop where a complete 
equipment of machine tools is not kept. 
The “Star” lathes are made by the 
Seneca Falls Manufacturing Company, 
420 Water street, Seneca Falls, N. Y. 


purpose, the land being low, free from 
roads, houses and trees, while the ground 
can be bought cheap, aa it ia practically 
worthless for agricultural purposes. 
is not necessary for me to say that if one 
is to build a real flying machine many 
experiments will be necessary before one 
can hope to take free flight high in the 
air. One must learn to manœuvre the 
apparatus on or near the ground, and for 
this purpose it is absolutely necessary 
that a large and level field should be 
available. If I do not build a flying 
machine myself, it ia quite possible that 
I may become the consulting engineer on 
the subject for the St. Louis Exhibition ; 
but, of course, if I am a competitor my- 
self I shall certainly refuse to take any 
official position. 
“It appears to me that we are coming 
very near the area of euccessful yng 
machines. I think there are about i 
different persons experimenting at f 
present moment. The greater number 0 
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these, however, are experimenting with 
balloons; but balloons, in the varying 
nature of things, can not succeed. To 
propel a balloon in the air at the velocity 
that the wind blows on 200 days in every 
year would tear it to pieces. On the other 
hand, flying machines must travel fast, 
otherwise the wings get no grip upon the 
air. Up to the present, except with small 
apparatus which may be considered as 
toys, no true flying machine has suc- 


ceeded.” 


<æ- 
~ High-Potential Insulators. 
With the necessity for increasing the 

distance of transmission in order that the 

power of water falls may be utilized at 


Fic. 1.—H1aB-POTENTIAL INSULATOR. 


points far removed from the prime base 
of power supply, the question of insula- 
tion becomes of the most serious impor- 
tance. The installation projected by the 
Iuanajuato Power and Electric Com- 


Fie. 2.—H1GH-POTENTIAL INSULATOR. 


pany, and also by the Washington Water, 
Light and Power Company, of Spokane, 
Wash., requires an insulator of a capacity 
that wae considered only a short time ago 
beyond the possibility of handling. 

In Fig. 1 is shown the type of porcelain 
insulator which will be used by the two 
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above-named companies. This insulator 
is one of the highest voltage insu- 
lators in the world, and has a rated 
capacity of 60,000 to 80,000 volts, being 
tested at 125,000 volte. Weight, 15 
pounds; diameter, 14 inches; height, 13 
inches. 

Fig. 2 is an all-glass, high-voltage in- 
sulator, furnished where a low-price, high- 
voltage insulator is desired. Tested at 
120,000 volts; weight, 12 pounds; diam- 
eter, 11 inches; height, 11 inches. 

These insulators are manufactured by 
the Locke Insulator Manufacturing Com- 
pany, Victor, N. Y. 
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Enclosed Contacts. 

The Crouse-Hinds Electric Company, 
Syracuse, N. Y., manufactures an exten- 
sive line of Norbitt specialties embracing 
many forms of porcelain electrical ap- 
pliances. These are designed to ineet the 
latest requirement of the National Board 
of Fire Underwriters regarding the elim- 
ination of exposed contacts. All the cur- 
rent-carrying parts of the Norbitt special- 
ties are designed for much heavier work 
than the tvpe of apparatus calls for, and 


Fig. 1.—TEMPORARY SOCKET FOR DECORATIVE 
PURPOSES. 


the mechanical details are carefully 
worked out and treated in a liberal man- 
ner. All screw shells are made of the 
best lake copper. 

Fig. 1 shows a temporary socket which 
is for use for decorative purposes with 
standard lamps and standard stranded 
wire. The electrical connection is made, 
as may be readily understood from the 
illustration, without removing or affect- 
ing the insulation of the wire. The 
socket can be easily and quickly installed 
either before or after the wires are in 
place and is strictly weather-proof. The 


- adjustability of the appliance permits the 


use of any size conductor from No. 14 to 
No. 4. The electrical and mechanical 
construction 18 very substantial, and the 
socket is used on 250 volts in multiple 
or on 600 volts in series. 

Fig. 2 shows a permanent moulding re- 
ceptacle, embodying the enclosed contact. 
The receptacle is made in two pieces, cap 
and base. The base is fastened permanently 
to the moulding with one screw through 
the centre. The initial electrical connec- 
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tion to socket wires is easily and securely 
made by means of two binding screws 
on the top surface of the base, thus avoid- 
ing the inconvenience of binding serews 
on the sides of the base. 

The cap is permanently secured to the 
base by two screws which serve the double 
purpose of fastening the cap in place and 
completing tne electrical connection. The 
two screws are so constructed as to pre- 
vent their falling out during installation, 


Fig. 2.—PERMANENT MoULDING RECEPTACLE. 


which will be greatly appreciated by wire- 
men in overhead work. The base is per- 
manently installed while the rough work 
is being done, and can not be affected by 
plasterers, decorators and other workmen. 
— > 
Push-Button Switch. 

The push-button switch illustrated in 

the accompanying engraving is possessed 
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of a number of distinct features. The 


switch mechanism is entirely encased in 
one piece of strong porcelain. The face 
plate is a patented, hydraulic forging, 
made to the standard of the National 
Electrical Contractors’ Association, two 
and one-half inches by four and one- 
quarter inches. This plate admits of a 
very high finish, and is rigid and true in 
all of its dimensions. The switch mech- 
anism is of fine construction, all of its 
parts being machined, making the action 
remarkably easy and certain. Flexible 


Pusn-BUTTON SwItcu. 


tungsten steel springs permit the com- 
bination of a strong and quick break at 
the contacts, with an easy and flexible 
push of the buttons. The switch has 
ample room for drawing in and connect- 
ing wires, and will fit any style of con- 
duit box. This switch is manufactured 
by the Marshall-Sanders Company, Bos- 
ton, Mass. 


CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW SOUTH WALES TRAMWAY-—lIt is stated that a contract 
for electrical equipment for the tramway system of the New South 
Wales Corporation, aggregating over $2,000,000, will be placed with 
an American manufacturer. 


THE WHITE HOUSE ELECTRIC LIGHT SYSTEM—The new 
electric lighting system of the White House at Washington, D. C., 
was given a thorough test at the recent New Year’s reception. The 
brilliant interior lighting was one of the features which occasioned 
a great deal of favorable comment. The electric lighting plant is 
one of the most modern and complete ever installed, three distinct 
systems being run by the outfit. There are 3,000 electric lights, and 
power is also used for ventilating fans and elevators, automatic 
electric pumps, and an electric bell system, including telephones to 
all the rooms. There are thirty-one miles of wire laid down, and 
the plant cost $95,000. The lighting effects are simple in design, but 
of great attractiveness. 


THE POWER PLANT AT THE LOWER FALLS, ROCHESTER, 
N. Y.—Considerable progress has been made at the power plant of 
the Rochester Gas and Electric Company at the Lower Falls of the 
Genessee River, Rochester, N. Y. The company has already in- 
stalled three 6-foot penstocks, driving about thirty-five dynamos for 
arc lighting. The new station being constructed under the direction 
of George Redman, the superintendent of the company, is about 
100 feet long, the new part being forty-seven feet wide. The founda- 
tions are sunk into solid rock in the bed of the lower river, and 
built up on solid concrete. The south wall of the station is formed 
by a solid rock of the precipice. The difference in water level is 
103 feet 6 inches, giving a powerful available head. The two im- 
mense penstocks are bent over the brink of the precipice inside the 
station building. The penstocks are eleven feet in diameter. One 
is completed and the other is in process of completion. Three twin 
turbine wheels of 2,100 horse-power capacity are to be placed above 
each of these penstocks, receiving the water from below. 


RUSH-HOUR SERVICE ALL DAY ON MANHATTAN ELE- 
VATED—As a result of the recent agitation growing out of the 
overcrowding of the cars on the operating systems of the Manhat- 
tan Elevated Railway Company, the State Railroad Commission of 
New York has issued drastic recommendations. Summarized, the 
conditions are essentially as follows: The trains now used in the 
rush-hours are to be operated from the beginning of the morning 
rush-hour until midnight. Threehundred additional cars are to be 
added to this service by April 1, next. The company is to begin 
the construction of third tracks on the Third avenue line from 
Ninth to Fifty-ninth street; on che Second avenue line from Canal 
to 129th street, and on the Ninth avenue line from Fourteenth to 
Cortlandt street. The Manhattan Railway Company has not agreed 
to make the changes demanded. It is expected that one or more 
of the reforms demanded by the Railroad Commission will be op- 
posed, and it is expected that the demands of the State Board will 
be made an issue before the proper courts. The adding of 
100 extra cars a month for the next few months is favored, as is 
also the building of the third tracks. 


TO EXTEND THE OSWEGO LINE—It has been announced in 
Syracuse that the electric railway which is being promoted by rapid 
transit men, to connect- the Liverpool extension of the rapid transit 
system and the Oswego Traction Company’s system, which was re- 
cently acquired by the trapid transit company, will be built accord- 
ing to one of two plans. The Oswego Traction Company will in- 
crease its capital stock from $300,000 to $1,200,000, or the property 
of the Oswego Traction Company will be transferred to a new cor- 
poration of $1,200,000 capital, to be called the Syracuse, Fulton & 
Oswego Railway Company. It is proposed to build on the east side 
of the river from Liverpool to Fulton, to cross the river there, and 
to connect with the Oswego city system on the west side of the 
river, going through Fulton and Minetto. The new owners of the 
Oswego system are contemplating extensive improvements for the 
local service of that city. The capital of the Oswego company is 


now $300,000, and its annual earnings have been $40,000. Con- 
siderable money will be spent in new construction and equipment 
for the purpose of increasing patronage so that the annual earnings 
may be increased to $60,000. 


NEW YORK CENTRAL TERMINAL PLAN—It 18 announced 


that Mayor Low and his associates in the board of estimate have 


approved plans for improving the New York Central terminal facili- 
ties in New York city. The principal features of this are the 
abandonment of the use of steam as a motive power in the tunnel; 
the depression of the tracks so as to make practically grade thorough- 
fares of the eleven streets intercepting the steam tracks between 
Forty-fifth and fifty-fifth streets; the continuation of Park avenue 
as a single street southward on a viaduct from Forty-ninth street, 
where it now ends, to Forty-fifth street, the boundary of the sta- 
tion; the payment by the Central Railroad Company of $25,000 a 
year for extra sub-surface privileges; the payment by the city to 
the company of $600,000 for constructing new grade bridge across 
Park avenue. The railroad company’s request for vault privileges 
under Lexington avenue has been refused because of the city’s de- 
sire- to build an east-side extension of the subway under that 
avenue. The recommendation also includes a plan for a connec- 
tion under Forty-second street with the new subway system. The 
total cost of all the changes involved is estimated at about $25.- 


000,000. 
ELECTRIC LIGHTING. 


NARRAGANSETT, R. I.—The council has granted an exclusive 
franchise for twenty-five years to the South County Gas and Power 
Company. 

PHILLIPSBURG, PA.—The People’s Electric Light and Power 
Company of Easton has been granted permission to extend its lines 
into this town. ° 


ALGOMA, WIS.—At a special election, held recently, it was 
voted to erect a lighting plant. Work on the plant will begin as 
soon as possible. 


HARTFORD, CT.—The Branford Lighting and Water Company 
has filed a petition with the Secretary of State for authority to in- 
crease its capital stock to the amount of $500,000. 


UNIONTOWN, PA.—Negotiations were recently closed whereby 
the Dawson electric light and power plant passed into the pos- 
session of the Pittsburg, McKeesport & Connellsville Street Railway 
Company. The purchase price was $25,000. 


CONCORD, N. H.—The Connecticut River Power Company has 
been incorporated by Brattleboro men, with an authorized capital 
of $200,000, which may be increased to any sum not exceeding 
$1,000,000. The legislature of New Hampshire will be asked for a 
similar charter. The company will push the project for a dam 
across the Connecticut River a short distance below the railroad 
yard in Brattleboro. It is expected to develop here one of the great- 
est water powers in New England. 


JELLICO, TENN.—A company known as the Jellico Electrice 
Light, Heat and Power Company, with an authorized capital of 
$12,000, has been granted a charter. The company purposes to 
establish an electrical energy plant, by means of which sufficient 
power will be developed to light the city by an improved system, 
and at the same time furnish lights for mine use and provide 
power for the use of mills of various kinds. The men interested 
in the company are as follows: R. B. Baird, W. S. Harkness, W. T. 
McGuire, S. W. McComb and M. J. Steinberg. 


KALAMAZOO, MICH.—The new Plainwell dam of the Kalamazoo 
Valley Electrical Company has been put in operation, giving the 
company an additional 1,600 horse-power. The new dam is 700 feet 
long and the power-house is of the most modern construction. The 
cost of the work has been in the neighborhood of $150,000. As soon 
as the weather will permit, work will be begun on another dam 
across the Kalamazoo River at Pine Creek, about six miles below 
the Plainwell dam. Over 2,500 horse-power can be gained from 
this location, and the company expects to have the dam in opera- 
tion by next summer. 
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PERSONAL MENTION. 

WALTER C. FISH, of the General Electric Company, Lynn, 
Mass., has been elected a director in the Fore River Ship and Engine 
Company. 

MR. J. N. PRATT, treasurer and general manager of the Jarvis 
Engineering Company, Boston, Mass., was a caller at the office of 
the ELECTRICAL REVIEW last week. 

MANNING K. EYRE has been elected president of the Buck- 
eye Electric Company, Cleveland, Ohio, to which position he has 
advanced from that of general manager of sales of the company. 


MR. CHARLES CUTTRISS, chief electrician of the Commercial 
Cable Company, returned last week from San Francisco where he 
had been for several weeks looking after the practical interests of 
his company in connecting up the new Pacific cable. 

MR. H. G. MADDEN has become a member of the staff of Mr. 
W. R. Brixey, owner and manufacturer of Kerite wires and cables. 
Mr. Madden, who is an experienced insulated wire man, will be 
the agent of the company, with headquarters at 203 Broadway, 
New York. 

MR. CHARLES BLIZARD, Philadelphia, general sales manager 
of the Electric Storage Battery Company, was a visitor in New York 
city this week. Mr. Blizard has just returned from a highly suc- 
cessful trip throughout the west, and finds the demand for storage 
batteries increasing in all directions. 

MR. F. C. PHILLIPS, president of the Elwell-Parker Electric 
Company, Cleveland, is an enthusiastic electromobilist and uses 
one constantly in his daily trips around the city and between his 
home and his office. Mr. Phillips’s company manufactures one of 
the most successful motors for this work, and he of course uses one 
in his own machines. 

MR. CARL HERING, the well-known consulting engineer, of 
Philadelphia, has reprinted his paper before the Niagara Falls meet- 
ing of the American Electrochemical Society upon “An Electro- 
. chemical Paradox.” This is a description of an exceedingly interest- 
ing experiment, in which apparently Faraday’s law was not followed. 
This phenomenon, however, was explained satisfactorily. 


MR. J. F. BLAUVELT, Providence, R. I., of the New England 
Butt Company, was in New York this week. Mr. Blauvelt’s com- 
pany is one of the oldest houses engaged in the manufacture of 
machinery for insulating electrical wires. Its braiders are known 
wherever electrical wires are insulated, and Mr. Blauvelt reports a 
constant increase in this department of the company’s business. 


MR. EDWIN R. WEEKS, consulting engineer, of the firm of 
Weeks, Kendall & Newkirk of Kansas City, Mo.; Professor J. W. 
Kent, at the head of the electrical department of the Manual Train- 
ing High School of Kansas City, and Mr. G. C. Roe, E. E., of Havana, 
Cuba, who engineered the United States Government “Electrozone’”’ 
plant at Cuba, for the sanitation of the city, were visitors in New 
York during the past week and honored the editorial offices of the 
ELECTRICAL REVIEW. 


MR. WILLIAM MARCONI was given a dinner on the evening of 
December 30 by the citizens of Sydney, Nova Scotia. The tables 
were brilliantly decorated, electrical effects being improvised to il- 
lustrate wireless telegraphy. The guests included George H. Mur- 
ray, Premier of Nova Scotia, and many prominent members of the 
Canadian parliament, the mayors of Cape Breton and Mr. Marconi’s 
staff. Mayor Crowe of Sydney proposed a toast to Mr Marconi 
which was received with enthusiasm, and he made a brief reply. 


MR. DAVID BELASCO, the eminent playwright and theatrical 
manager, is tc be complimented on his intelligent and highly suc- 
cessful use of the electric light in creating interesting effects at 
his theatre in New York. The various beautiful applications of the 
electric light in the presentation of the “Darling of the Gods” are 
at once unique and thrilling and show Mr. Belasco to be not only a 
great theatrical manager but as one possessed of a fine understand- 
ing of the possibilities of the safest and most flexible of all illumi- 
nants. : 


MR. BION J. ARNOLD, the eminent consulting engineer of Chi- 
cago, has completed his report on the Chicago transportation prob- 
lem. Mr. Arnold was retained by the city of Chicago in July of 
last year to make a complete study of the engineering and operat- 
ing features of the transportation problem of that city, and this 
report gives the results of his most thorough study and the plans 
suggested for providing the city of Chicago with an efficient trans- 
portation system. The report contains 310 pages, and is fully illus- 
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trated with plans and diagrams, and is accompaniea by a portfolio 
of charts and maps. This is undoubtedly the most complete re- 
port of the transportation system of a large city ever made. It 
will be abstracted in our issue of next week. 


MR. GEORGE WESTINGHOUSE—A recent special London 
cable despatch to the New York Daily World, says: “George West- 
inghouse is here. now taking things easy at his hotel for the holidays 
after two months of hard work. There is no busier man in London 
than this great engineer. At seven o'clock in the morning he is out 
to his city office—three hours before the leisurely English capi- 
talists think of starting to work—and often before that hour he is 
speeding to Manchester to see to his enormous establishment there, 
which is quite as large and important as his Pittsburg house. Mr. 
Westinghouse takes no recreation in London. He hardly ever goes 
to the theatre, and no one has ever seen him at a race meeting. His 
work is his life. Every railway train in the United Kingdom is 
fitted now with his air brake. He will return to Pittsburg early in 
February.” 


ON THE EVENING OF DECEMBER 12, the Stromberg-Carlson 
Company gave a banquet at the Great Northern Hotel, Chicago, at 
which the following gentlemen were present: Messrs. Alfred Strom- 
berg, T. R. Finucane, C. W. Stiger, A. J. Rousseau, H.G..Webster, A. 
Hulbrich, Eugene L. Brown, F. L. Martin, William Bowen, F. L. 
Middleton, R. B. Tyler, E. C. Lewis, H. B. Hewitt, H. D. Eddy, 
L. R. Krum, C. E. Knickerbocker, A. S. Munsell, G. A. Muir, Paul 
D. Meyers, G. H. Pierce, B. B. Willis, H. L. Du Pont, G. L. Bur- 
lingame and C. H. Hague. The banquet was given largely to enable 
the men to meet each other, also to explain to the salesmen the use 
of a new book of standard switchboard specifications, which the 
company has recently gotten out. This has been pronounced by 
many prominent telephone men, who have seen the book, as one of 
the most complete treatises on telephone switchboards that they 
have seen. Following the banquet and preceding the explanation 
of the above book, Mr. Bowen, the company’s Iowa representative, 
in behalf of the salesmen presented Messrs. Stiger and Middleton © 
each with a scarf pin with diamond setting. Following the presenta- 
tion, Messrs. Stiger and Middleton responded in a fitting manner, 
thanking the gentlemen for the token of their appreciation, also 
for the efficient service rendered. Following this, remarks were 
made by Messrs. Finucane, Stromberg, Middleton, Bowen, Brown, 
housseau, Stiger, Martin, Tyler, Meyers, Lewis, Smith, Munsell and 
Pierce. 


JOSEPH JOHN THOMSON, D. SC., 
F. R. S., 1889, for the last eighteen 
years Cavendish Professor of Experi- 
mental Physics at Cambridge Uni- 
versity, England, was appointed 
Monday, January 5, by the Trustees 
of Columbia University to become 
head of the department of physics, 
to succeed the late Ogden Nicholas 
Rood. Professor Thomson was born 
at Manchester in 1856, and at- 
tended Owens College and Trinity 
College, Cambridge. At Cambridge 
he was Second Wrangler and Sec- 
ond Smith’s Prizeman in 1880, Fel- 
low of Trinity College in 1881, Lec- 
turer in 1883, and President of the 

PROFESSOR J. J. THOMSON. Cambridge Philosophical Society in 
1894. In 1896 he was elected President of Section A of the British 
Association and is a member of the Atheneum and Saville clubs. 
Professor Thomson has contributed such a vast amount of litera- 
ture on scientific subjects, particularly physics, that it is hard to 
say wherein his chief greatness lies. His most recent researches 
on the theory of ions have cleared away much of the mystery at- 
tendant upon the study of physical chemistry, and Columbia Uni- 
versity is to be congratulated on thus securing so illustrious a chief 
for its department of physics. 


ELECTRIC RAILWAYS. 


ROANOKE, VA.—It is rumored that the Roanoke Electric Rail- 
way, Light and Power Company has been sold to a party of Phila- 
delphia capitalists. 


FARGO, N. DAK.—The city council has granted franchises to 
the Fargo & Moorehead Street Railway Company, which has estab- 
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lished headquarters in this city. The system will be in operation 
by July 1. The company is capitalized at $250,000. 


BETHLEHEM, PA.—Local capitalists have secured the right 
of way for a new trolley line, tapping the slate regions at Bath, 
and running direct through the Bethlehems to Centre Valley, there 
connecting with the Philadelphia & Lehigh Traction Company’s 
lines to Philadelphia. The new route shortens the distance fifteen 
miles. 


MENASHA, WIS.—It is understood that Henry and Thomas 
Higgins will extend their street-car lines which are now in opera- 
tion between Two Rivers and Manitowoc up through Door County 
to Sturgeon Bay. The proposed plan is to extend the line next 
year to Michicott, a village about twelve miles northwest of Two 
Rivers. 


COLUMBUS, OH!IO—The Toledo, Port Clinton & Lakeside Rail- 
way Company has been incorporated with a capital stock of $10,000 
by Herman R. Klauser, P. McCrary, L. E. Flory, H. S. Landis and 
Daniel H. James. The company will build an electric road from 
Toledo to Lakeside, via Port Clinton, through the counties of 
Lucas, Wood and Ottawa. 


YOUNGSTOWN, OHIO—The Youngstown & Southern Railroad 
Company has been granted a franchise by the council of East Liver- 
pool, thus providing for the terminus of the electric road which is 
to open the southern territory for this city. The terms of the fran- 
chise require the company to give bond in the sum of $5,000 to 
guarantee starting operation by July 1, 1903. 


CARLISLE, PA.—Joseph S. Shapley, representing a number of 
capitalists of this place, has been going over a proposed route for a 
trolley road from York to Gettysburg. It is learned that the pro- 
posed line will start at York, extend to East Berlin, thence to 
Abbottstown, to Hampton, to York Springs, to Dillsburg, a distance 
of thirty-two miles. From Abbottstown the line is to be continued 
by the way of New Oxford. 


AKRON, OHIO—At the annual meeting of the Northern Ohio 
Traction Company held recently, plans for the reorganization of 
the company were adopted. The new company will be known as 
the Northern Ohio Railway and Light Company. The capital stock 
of the company was increased to $7,500,000, all common, there being 
no preferred stock. All the old officers and members of the board 
of directors were reelected. 


ALBANY, N. Y.—A joint agreement, filed with the Secretary 
of State recently, certifies the consolidation of the Fonda, Johns- 
town & Gloversville Railroad Company, the Amsterdam Street 
Railroad Company and the Gayadutta Electric Railroad Company 
under the name of the Fonda, Johnstown & Gloversville Railroad 
Company. The consent of the railroad commissioners to the con- 
solidation is filed with the certificate. 


INDIANAPOLIS, IND.—The Indiana Southern Electric Rail- 
way Company, of Aurora, has filed articles of incorporation with 
a capital stock of $10,000. The directors and incorporators are: 
Ernest W. Swarthout, Cassius W. McMullen, August Hermann, 
Randell J. Wymond and William V. Webber. Its purpose is to 
operate a street railroad in Aurora and an interurban railroad be- 
tween Aurora and Rising Sun, and to furnish electric light and 
power to those cities. 


CHICAGO, ILL.—W. T. Arthur, president of the Chicago, 
Waukegan & Elgin Railway, states that his company will build 
into Kenosha. The new line will be an outer belt system, joining 
all the roads centering in Chicago. It has secured all its fran- 
chises except that for the northern terminal. The line will extend 
from Kenosha on the north to Elgin, 111., on the west, and to Ham- 
mond, Ind., on the south. The Kenosha line is planned as an ex- 
tension from Fox Lake, Ill. 


BROCTON, N. Y.—Surveys have been finished for the new 
electric road from Jamestown to Mayville. The work of securing 
formal rights of way will be taken up at once, and the company 
hopes to have the road finished and in operation next year. The 
road will skirt the southern shore of Chautauqua Lake, and will 
pass through Lakewood, Ashville, Stowe, Victoria, Steadman, and 
thence to Mayville. There is also talk of extending the line to 
Westfield in the near future, to connect with the new trolley line 
being built from Erie to Buffalo. 
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NEW INCORPORATIONS. 
TROY, N. Y.—The Forest Park Railway Company. $20,000. 


WHEELING, W. VA.—The 
$20,000. 


DOVER, DEL.—The American Public Utilities Company. $2,- 
000,000. 


PHILADELPHIA, PA.—The Philadelphia Electric Company. 
$100,000. 


Bellaire Electrical Company. 


MEMPHIS, TENN.—Natchez & Southern Railway 
$5,000,000. 


WATERVILLE, ME.—Clinton Electric Light and Power Com- 
pany. $10,000. 


WILMINGTON, DEL.—The Momand Street Lighting Com- 


Company. 


pany. Increased from $100,000 to $1,000,000. 
TERRELL, MO.—Terrell Electric Light Company. $25,000. 
Incorporators: S. E. Noble, M. M. Raley and M. A. Joy. 
FRANKLINVILLE, N. Y.—Empire Electric Company. $2,500. 


Directors: G. W. G. Ferris, G. E. Spring and R. O. Williams. 


SEATTLE, WASH.—West Seattle Electric Company. $100,000. 
Incorporators: R. W. Bender, O. M. Spear and Fred E. Sander. 


MADISON, WIS.—Eastern Wisconsin Traction Company. $50,- 
000. Incorporators: D. M. Maxey, C. D. Cleveland, Jr., and W. F. 


- Paul. 


JERSEY CITY, N. J.—Kimmey Electric Light Display Company. 
$1,000,000. Incorporators: John Kimmey, Ives Horton, Charles A. 
Stader. 


JERSEY CITY, N. J.—Halsey Electric Generator Company. 
$100,000. Incorporators: Henry Halsey, William S. Halsey and 
Howard H. Williams. i 


CLAREMONT, CAL.—Citizens’ Light and Water Company. 
$75,000. Directors: L. T. Gillet, G. A. Gates, C. C. Johnson, E. C. 
Norton and L. N. Smith. 


SAN FRANCISCO, CAL.—United Pacific Power Company. 
$100,000. Directors: E. J. Martin, P. J. Miller, H. L. Atkinson, W. 
S. Burnett and A. H. Winn. 


AUGUSTA, ME.—The John A. Hamblin Company. $50,000. Di- 
rectors: John A. Hamblin, Providence, R. I.; Joseph Williamson, 
Lewis A. Burleigh, Augusta. 


NEWARK, N. J.—Montgomery Light and Water Power Com- 
pany. $2,000,000.  Incorporators: Charles N. King, W. Mondo 
Greene and Samuel E. Renner. 


COLUMBUS, OHIO—The Columbian Central Electric Railway. 
$10,000. Incorporator : E. J. Miller, D. J. Ryan, Harry R. Young, 
E. C. Hecox and David H. Pigg. 


NEW YORK, N. Y.—The American Electrical Specialties Com- 
pany. $50,000. Directors: James Jones, James Jones, Jr., and 
Julius Silverman, of New York city. 


VIRGINIA, MICH.—The Mesaba Light and Power Company, 
$25,000. Incorporators: John Castigan, Jr., and John D. Lamont, of 
Virginia, and Daniel D. Crowley, of Duluth. 


NEW YORK, N. Y.—W. R. Ostrander & Company. $150,000. 
Directors: J. W. Purdy, Jr., W. H. Roberts, C. P. Lashell and I. A. 
Terrill, of New York, and H. E. Monk, of Flushing, L. I. 


DENTON, MD.—The Citizens’ Light and Fuel Company. 
220,000. Incorporators: William H. Deweese, Albert G. Towers, 
J. Kemp Stevens, Harvey L. Cooper and Fred R. Owens. 


INDIANAPOLIS, IND.—The Hercules Electric and Manufactur- 
ing Company. $10,000. Directors: John A. Kurtz, Albert S. Black- 
ledge, John W. Blackledge, Stewart Kurtz and Frank H. Black- 
ledge. 


GUTHRIE, OKLA.—Central Oklahoma Union Depot and ter- 
minal Railroad Company. $5,000,000. Incorporators: W. 8. 
McCall, J. C. Trimble, George T. Riehl, L. Underhood, J. J. Col- 
lister and W. H. Hottie, of Kansas City, Mo.; J. C. Robb, of King- 
fisher, and George M. Thompson and L. M. Thompson, of Okla- 
homa City. 


January 10, 1903 


ELECTRICAL SECURITIES. 


During the past week the market for securities experienced a de- 
cided upward tendency and a generally good rally in prices was re- 
corded. It is now expected in financial interests that a period of 
good conditions is at hand and that this will last for some time. 
One of the most significant developments of the past week has been 
the renewed interest which the public has taken in the stock market, 
and this is looked upon as giving the upward movement a decidedly 
successful endorsement. The monetary condition was not very much 
relieved, but the prevailing opinion is that prices will gradually 
drift down to a norma! level, and a steady improvement is conse- 
quently looked for. 

The increasing volume of exports, notably in grain and cotton, 
will make the payment of foreign indebtedness possible with greater 
ease, and will exact a less extensive handling of direct payments. 
The most recent statistics show a condition of continued prosperity 
in almost every branch of manufacturing industries, and railroad 
earnings continue to show a large volume of freight moving and to 
be moved. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JANUARY 3. 


New York: Closing. 
Brooklyn Rapid Transit................... 66%, 
Consolidated GaS....... ccc cee cc cece eee 217% 
General Blectric............ 0... cee cece eee 184% 
Kings County Electric..................0- 211 
Manhattan Elevated.............cccececes 149 
Metropolitan Street Railway.............. 141 
New York & New Jersey Telephone........ 162 
Westinghouse Manufacturing Company..... 212 

Boston: Closing. 
American Telephone and Telegraph....... 162% 
Edison Electric Illuminating.............. 265 
Massachusetts Electric preferred......... 9414 
New England Telephone................. 137%, 


Western Telephone & Telegraph preferred. 99 


Philadelphia : Closing 
Electric Company of America............... 91} 
Electric Storage Battery common......... 76 
Electric Storage Battery preferred......... 78 
Philadelphia Electric..................... 814 
Union Traction............. ccc csee cece eee 4614 
United Gas Improvement................6. 110 


The gross earnings of the Philadelphia Rapid Transit Company 
for the firet twenty days of December increased $80,000 over those 
for the corresponding period of 1901. 


Chicago: Closing. 
Chicago Edison Light...............0.00. 175 
Chicago Telephone......... ccc cece ec eccees 160 
Metropolitan Elevated preferred.......... 87 
National Carbon COMMON............ce00. 26 
National Carbon preferred...........c.06. 97 
Union Traction cOMMON........... ccc eeee 14% 
Union Traction preferred................. 45 


South Side Elevated showed a daily average of passengers car- 
ried during December of 88,513, being an increase of 8,774 over 
December, 1901. For the year the total amounts to 28,676,569, an 
increase of 2,356,380. 

Metropolitan Elevated for December had daily averages of 115,682 
passengers, an increase of 14,912. 


AUTOMOBILE NOTE. 


BILL FOR FEDERAL GOOD ROADS—The Hon. W. P. Brown- 
low, of Tennessee, has introduced in the House of Representatives 
a bill appropriating $20,000,000 by the Federal Government for 
building good roads throughout the United States. This has been 
referred to the Committee on Agriculture, and ordered to be printed. 
The course of this bill will be closely watched by a vast number of 
interests which are looking forward to Federal assistance in the 
creation and preservation of good roads. 
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INDUSTRIAL ITEMS. 


THE WESTERN ELECTRICAL SUPPLY COMPANY, St. Louis, 
Mo., will probably add several exclusive specialties to its line dur- 
ing the coming year. 


RABER & WATSON, Old Colony Building, Chicago, Ill., dealers 
in cedar telephone poles, have presented a number of friends with 
a handsome perpetual calendar. 


G. M. GEST, New York city, has been awarded an additional 
contract in Dayton, Ohio, by the Oakwood Street Railway Company 
and the People’s Street Railway Company for the reconstruction of 
their tracks in that city. 


THE OKONITE COMPANY, LIMITED, New York city, manu- 
facturer of insulated wires and cables, is receiving many congratu- 
lations for the successful manner in which it has carried out its 
work on the new trans-Pacific cable. 


HUGO REISENGER, 11 Broadway, New York city, importer 
of the “Electra” flame light carbons, reports a very busy season. 
These carbons are suitable for all types of enclosed long-burning 
arc lamps, either direct or alternating-current. 


THE WHEELER REFLECTOR COMPANY, Boston, Mass., re- 
ports a steady demand for the “Wheeler” street fixture. This is 
made with a porcelain and enamel reflector, and is equipped with 
the mica insulated joint peculiar to the reflectors made by this com- 
pany. 

THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louls, Mo., makes an alternating-current motor for sewing ma- 
chines. The method of attachment leaves the table unobstructed 
and gives a perfect control of speed. Bulletin No. 3008 gives all 
particulars. 


THE D. M. STEWARD MANUFACTURING COMPANY, New 
York city, has moved its office from 107 Chambers street to 8 Jay 
street. The company will continue the manufacture of its special- 
ties and reports a continually increasing demand for “Lavite” and 
lava electric insulators. 


THE RENIM SPECIALTY COMPANY, 176 Federal street, Bos- 
ton, Mass., is the patentee and manufacturer of a number of elec- 
trical specialties which have a wide use in the trade. These are 
switch boxes, combination switch boxes, outlet boxes, wiring tubes, 
gang boxes and dining-room or annunciator bell attachments. 


THE THRESHER ELECTRIC COMPANY, Dayton, Ohio, has se- 
cured a number of important orders for the “Thresher” multipolar 
engine-type generator. This company manufactures complete equip- 
ments for electric light, railway and power transmissions. The 
New York office is at 120 Liberty street. 


THE BLECTRIC GAS LIGHTING COMPANY, Boston, Mass., is 
manufacturing a complete line of electrical devices and specialties 
for residence, store, hotel, steamship, factory and general use. The 
company has recently adopted several new specialties, which will 
be accurately described upon application.. 


THE REYNOLDS ELECTRIC FLASHER MANUFACTURING 
COMPANY, formerly The Reynolds Electric Company, of 221 Fifth 
avenue, Chicago, Ill., has increased its capital stock from $2,500 to 
$15,000. This company manufactures automatic apparatus for 
manipulating signs and electrical displays. 


JOSEPH P. MENCHEN, New York city, manufacturer of high- 
grade vulcabeston attachment plugs, is placing a number of orders 
for this apparatus. These plugs are especially suited for making 
quick connections in theatrical work and for trailer couplings and 
electric vehicle connections. The plugs are made in capacities up 
to fifty amperes. 


THB INDIA RUBBDBR AND GUTTA PERCHA INSULATING 
COMPANY, Yonkers, N. Y., manufacturer of “Habirshaw” wires and 
cables, has secured several large contracts for wining and construc- 
tion. The Chicago Edison Company has recently wired the large 
buildings of the Marshall Field Company in Chicago, using exclu- 
sively “Habirshaw” weatherproof wire. 


BLWELL-PARKER ELECTRIC COMPANY OF AMERICA, 
Cleveland, Ohio, describes in bulletin No. 100, its new “Classe C” 
direct-current stationary motors and generators. These are built for 
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slow-speed work ranging in sizes from 314 to 25 horse-power and 
2% to 18%4-kilowatt capacity, for medium speed work in sizes from 
® to 30 horse-power and 3%, to 22%-kilowatt capacity. 


THE SHELBY ELECTRIC COMPANY, Shelby Ohio, has re- 
cently opened a new department in connection with its factory, for 
the manufacture of standard and miniature arc lamps. These are 
for both alternating and direct currents. The company will be 
pleased to send descriptive information to any one interested upon 
request. 


THE PROCTOR-RAYMOND COMPANY, 444 Niagare street, Buf- 
falo, N. Y., manufacturer of a complete line of electrical bells and 
knife switches, etc., will move on April 1 to new quarters at 40 to 
44 East Larned street, Detroit, Mich. This is a new three-story 
building which will give the company greatly increased facilities for 
extending its already large line. 

THE ALLIS-CHALMERS COMPANY, Chicago, Ill., illustrates in 
the tenth edition of its catalogue No. 5, rock and ore crushing plants. 
This shows a complete line of rock-crushing plants, elevating, screen- 
ing, conveying and hoisting machinery. A great number of sectional 
drawings make the book valuable and interesting to mining, me 
chanical and electrical engineers. 


THE INCANDESCENT ELECTRIC LIGHT MANIPULATOR 
COMPANY, Boston, Mass., makes a number of practical specialties 
for use with incandescent lamps. These are in the form of angle 
adjusters, lamp guards, combination shades, cord adjusters, combi- 
nation cord and angle adjusters and lamp replacers and handy bulb 
cleaners. All of these materials have a wide use in the trade. 


THE AMERICAN ELECTRICAL WORKS, Phillipsdale, R. I. 
manufacturer of bare and insulated electric wires and galvanized 
iron wire and strands, is distributing a calendar embellished with 
a miniature of Sir Humphry Davy. This is worthy of preservation 
not only because of its attractiveness, but because of the biographi- 
cal sketcno which is printed on the reverse side of the calendar panel. 


THE C. W. HUNT COMPANY, West New Brighton, Staten 
Island, N. Y., manufactures an electric storage battery locomotive, 
especially designed for use with industrial railways in machine 
shops, industrial establishments, smelting and refining plants, steel 
works, shipbuilding yards and numerous other applications. The 
company has issued some attractive literature describing these loco- 
motives which it will be pleased to send to any one interested. 


THE STANDARD TRACTION BRAKE COMPANY, 26 Cortlandt 
street, New York city, has changed its name to that of the Westing- 
house Traction Brake Company. This company sells all power 
brakes for street railway service manufactured by the Westing- 
house Air Brake Company, including straight or automatic air- 
operated brakes with axle-driven or motor-driven compressors, the 
storage syscem of air brakes, and the Westinghouse combined mag- 
netic brake and electric car-heating apparatus. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 183 
Lake street, Chicago, Ill., general western agent for the Eureka 
flexible conduit manufactured by the Rittenhouse-Miller Company, 
Philadelphia, Pa., reports’a very flattering reception of this conduit 
in the west. The larger construction people praise it highly and 
state that it is easily handled, reduces labor very considerably and 
makes a perfect insulation. The Eureka conduit has been in the 
west but three months and the Metropolitan company has secured a 
rapidly increasing business for it. 


THE LUNKENHEIMER COMPANY, Cincinnati, Ohio, is the sole 
maker and patentee of the Lunkenheimer “Champion” rod-oil cup. 
This is suitable for all movable bearings, is simple and practical in 
construction, and can be filled without detaching the plug. A good 
feature is the glass sides which show the condition and the quantity 
of oil in use. The cup is attached so that the glass sides are parallel 
with the rod. When the cup is in motion, the oil begins to travel 
in a body within the cup and at each revolution is thrown against 
the feed tube and flows down through it to the bearing. 


THE KINSMAN ELECTRIC AND RAILWAY SUPPLY COM- 
PANY, New York city, is manufacturing a heavily insulated con- 
ductor for high-tension, spark-coil service for automobiles. This 
is composed of a number of strands of fine wire forming a core, im- 
mediately enclosed by a fibre covering, over which is applied an 
insulating substance. This is then enclosed in a thin rubber coating 
and thoroughly protected from either electrical or mechanical in- 
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jury by a thick india-rubber sheathing, which in turn is covered by 
a closely-woven protective braiding. 


THE BROWNING MANUFACTURING COMPANY, Milwaukee, 
Wis., maker of the celebrateu Browning motors and dynamos, has 
arranged with the D'Olier Engineering Company, of Philadelphia, 
New York and Baltimore, to represent it in the east; the Western 
Electrical Supply Company in the southwest and the foreign depart- 
ment will be represented by the Goadey-McLean Company, 88 
Maiden Lane, New York city. This is the result of a change con- 
templated for some time by the Browning company, and has been 
made necessary by the rapidly expanding domestic and foreign busi- 
ness. 


THE MICHIGAN CENTRAL’S BULLETIN, descriptive of the 
Niagara Falls route and connecting lines to the winter resorts of 
Colorado, Arizona and California, is very attractive from an artistic 
as well aS a practical point of view. The data embracing the railroad 
information proper is very complete and easily followed and the 
booklet is embellished with half-tone views of typical Mexican, 
Arizonian and Californian scenery. O. W. Ruggles is the general 
passenger and ticket agent, with headquarters at Chicago, and Will- 
iam H. Underwood is the general eastern passenger agent, 299 Main 
street, Buffalo. 


THE AMERICAN SCHOOL OF CORRESPONDENCE AT 
ARMOUR INSTITUTE OF TECHNOLOGY, Chicago, Ill, has just 
published its latest catalogue which details the course of subjects 
taken up in the various branches of study. The book is made very 
interesting by the addition of a number of illustrations depicting 
various parts of the Armour Institute and also gives in full the 
faculty of officers and instructors together with the advisory board. 
A comprehensive introductory will give any student a good idea of 
the aims and practical value of this correspondence method of ob- 
taining an education. The department of electrical engineering is 
comprehensive and the text-books and illustrations are aimed to be 
secured from the best sources. Several fac simile reproductions of 
students’ examination papers and instructors’ corrections are shown, 
and also a list of the graduates. 


THE STANDARD POLE AND TIE COMPANY, New York city, 
will be forced at an early date to move into larger quarters. The 
space which it is able to obtain in the Edison Building, where it 
has been for the last three years, is so limited as to greatly incon- 
venience the work. During the year just closed, the company has 
been very successful, and has sold more poles and crossarms than 
in any previous year, and at the beginning of this new year finds 
itself in better position for handling the large business than at any 
previous time in its history. The new crossarm mill at Brooks- 
ville, Fla., is now in operation and the demand which has already 
been made for crossarms has been so great that orders have been 
given for a second mill, to keep pace with the times. In the North 
Carolina yards where the juniper poles are stored it has just installed 
anew system of delivery and loading which will greatly reduce the 
labor and expense at that point besides making it possible to load 
over four times the number of poles at the same time. 


THE BLECTRIC STORAGE BATTERY COMPANY, Phila- 
delphia, Pa., ‘has just completed the largest year’s business in its 
history and a notably large amount of the orders closed are for in- 
stallations for Edison stations. The New York Edison Company has 
just contracted for eight new batteries of standard unit size, each 
having a capacity of 8,000 ampere-hours. With the thirteen instal- 
lations already in service this makes twenty-one batteries of 
chloride accumulators, having a total capacity of 176,000 ampere- 
hours, operated by the New York Edison Company. This is the 
largest amount of storage battery operated by any one company in 
the world. The Chicago Edison Company has also recently added 
three new batteries to its system and has increased the capacity 
of its other batteries, making ten installations with an aggregate 
capacity of 108,000 ampere-hours. The Brooklyn Edison Company 
recently added two new batteries to the six already in service, each 
consisting of 8,000 ampere-hours capacity, making a total battery 
capacity for this company of 51,000 ampere-hours. While the volume 
of business closed during the year 1902 by the Electric Storage 
Battery Company is most gratifying to the company, the greatest 
satisfaction is found in the fact that these companies were among 
the earliest users of chloride accumulators and have since become 
the largest. 
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OPEN FUSES. 

The daily press reported recently a seri- 
ous accident at a lighting station in New 
York city, caused by the blowing out of a 
large fuse. The switchboard attendant, 
who was standing in proximity to the 
fuse, was very seriously burned. During 
the early days of electrical development 
the necessity of protecting the machinery 


against accidents to the circuit resulted 


in the invention of the fuse, and it can 
not be denied that this simple device has 
again and again prevented serious damage 
to the generating station. But is there 
any longer an excuse for using open fuses, 
particularly on switchboards where a man 
is kept in attendance constantly? There 
are a number of satisfactory enclosed 
fuses, the use of which would eliminate 
this risk, and there seems to be little rea- 
son why some one of these should not be 
used on all switchboards where fuses are 
deemed necessary. 


THE SOCIALISM OF INVENTION. 

The development of invention has 
added to the potency of humanity in the 
measure that it has supplanted brawn by 
brain. Gunpowder has replaced by the 
marksman’s skill the might of the arm 
that swung the truncheon, and as nerve 
has supplanted muscle, what is nerve but 
branches of the brain? Passing by the 
services of railway and steamship, the 
work of the electrician has contributed 
to the scope of human power in the in- 
crease of available time through its 
means of illumination, and has dimin- 
isued unavailable time in speedy trans- 
portation and the instantaneous transmis- 
sion of intelligence. 

When the first telegraph was intro- 
duced it was opposed by the elder Ben- 
nett of the New York Herald because he 
foresaw that it would give to the many 
a rival to his pony expresses which raced 
to New York with the news for his jour- 
nal. But when the telegraph was once 
established, he naturally became one of 
its most liberal patrons. 

Artificial light increases the hours of 
useful work and therefore of production 
during the short days of winter, but such 
illumination was imperfect, especially 
when a discrimination of color tints was 
required, until electric lighting was ap- 
plied. One Manchester cotton manu- 
facturer stated that there was always a 
difference in the quality of winter and 
summer goods on account of the greater 
proportion of “seconds” made under 
artificial light until electric lighting was 
introduced into the works, and now that 
distinction has ceased, and what hu- 
manitarian can state the measure of the 
improvements of the conditions of the 
operatives resulting from the supplant- 
ing of the air-vitiating gas jets by the 
electric light? Rapid transit by the trol- 
ley system, moving the workers to the 
suburban homes, is dividing the com- 
mercialism of cities from the homes, and 
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in this separation of the shops and the 
mills from the dwellings of the people, 
the congestion is diminishing and refut- 
ing the apprehension of DeToqueville 
upon the hazard of American cities. 

Electric transmission of power in 
separating the motor from propinquity 
to the source of energy, the waterfall or 
steam boiler, is abating the congestion 
of manufacturing. . 

The telephone in giving means for 
conference by facilities for the question 
and immediate answer is in like manner 
reducing the necessity of similar com- 
mercial interests keeping in close dis- 
tances from each other. The natural 
trend of affairs has been concentrating 
population into cities, and the centrifugal 
force of electrical applications, while in- 
creasing the great commercial interests 
of cities, is also ameliorating those con- 
ditions in such manner that this concen- 
tration can continue without also impos- 
ing restricted conditions of life. 

It is a fact in the history of banking 
that a fortune has never been made by 
any man who worked on the market 
against the credit of the United States 
Government; and in like manner it is 
true that no fortunes have been made on 
a policy whick militated against the 
progress of invention. 

The result of the inventor’s work has 
increased the productive capacity of the 
individual and this gives a greater 
amount of resource to the consumer; thia 
means a greater supply to the individual, 
or luxury in comparison with absolute 
personal necessities. - 

If you wish concrete illustrations, re- 
call the stories of your grandparents and 
how they lived and what were the re- 
sults; expenditures were limited and 
there was rarely enough of an accumu- 
lation from a life of labor and economy 
to provide for later years, when they were 
almost universally dependent upon suc- 
ceeding generations for support. 

Men are not now old at forty-five, be- 
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cause the services of the inventor have 
extended the potentiality of life cver a 
longer scope. 

The old proverb that “whoever is not 
rich, fat and handsome at forty will 
never be rich, fat and handsome,” is not 
now true as to the first, for most for- 
tunes are made after the dead line of 
forty years of age. 

All hail to the inventor whose work 
has developed the socialism of brains 
which has made the prosperity which 
confers its benisons on all, even if its 
blessings may most notably appear upon 
a few. 


NEW YORK STATE ELECTRICAL 
LABORATORY. 


As has been mentioned in the ELEC- 
TRICA REVIEW a number of times, a com- 
mission to consider the establishment of a 
state electrical laboratory for New York 
was appointed early last year. This con- 
sists of State Engineer Edwin A. Bond, 
Mr. Charles P. Steinmetz, electrical ex- 
pert of the General Electric Company, 
and Mr. Harold W. Buck, electrical en- 
gineer for the Niagara Falls Power Com- 
pany. 

This commission has completed its re- 
port and recommends an appropriation 
of $275,000 for buildings and electrical 
equipment to be made to establish this 
laboratory in connection with Union Col- 
lege at Schenectady. Of this amount 
about $100,000 is intended for buildings 
and the remainder for the equipment. 
The establishment of this laboratory in 
connection with a college will enhance its 
value to the state very much, while at the 
same time the laboratory will benefit from 
connection with an already well estab- 
lished institution. 

It is to be hoped that the state legis- 
lature will consider this matter at an 
early date and will reach a favorable de- 
cision. The necessity for an authorita- 
tive board, to which questions relating to 
electrical matters can be referred, is be- 
coming more important every day. The 
work of this institution will in no way 
interfere with that of the National 
Bureau of Standards at Washington, as 
the latter will be devoted more to the 
purely scientific questions, while the state 
laboratory will deal with matters pertain- 
ing more to engineering and technical 
problems. 


ELECTRICAL REVIEW 


REPORT ON THE CHICAGO TRANSPOR- 
TATION PROBLEM. 


The city of Chicago is to be congratu- 
lated that it was able to secure the serv- 
ices of so capable an engineer as Mr. Bion 
J. Arnold to report upon its transporta- 
tion problem. 

In this report are embodied the results 
of a most thorough and painstaking study 
of the present conditions and the means of 
improving them and relieving the con- 
gestion of traffic in the business section 
of the city. 

One of the conclusions which Mr. 
Arnold reaches is that there should be 
but one fare paid for transportation be- 
It is 
shown that with proper protection of the 


tween any two points in the city. 


companies against the dishonest use of 
transfers this can be done profitably. At 
the present time the city is divided into 
three sections, and a double fare is 
charged for transportation between any 
two sections. 


Another point emphasized by Mr. 
Arnold is the interference with the cars 
caused by trucks and wagons. This is a 


common cause for complaint in all large 
cities, and some means should be devised 
for doing away with it. A wagon will 
drive deliberately along the track in front 
of a car and refuse to turn out until it 
reaches the cross street. Delays are fre- 
quently caused by wagons which back up 
to the curb to unload, leaving the front 
end projecting far enough out to prevent 
It is evident that the 


railroad company is not to blame for these 


cars from passing. 


troubles, and the city officials should see 
to it that proper regulations are enforced 
to do away with this nuisance. 

It was not to be expected that but one 
plan would be suggested as a solution of 


the problem, and, as the report shows, Mr. — 


Arnold suggests several. To handle the 
surface traffic from the outlying districts 
to the business centres subways are pro- 
posed under the business streets. These 
as planned, will be large enough to ac- 
commodate the standard double-truck cars 
now in use. For transferring passengers 
between railway stations and for local 
trattic in the business section electric sur- 
face roads are proposed. A remodeling 


of the Union loop is planned which will 
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very materially increase the terminal fa- 
cilities of the elevated lines. To give the 
roads entering the business section from 
the west side equally good terminal facili- 
ties, and vet to avoid grade crossings in 
the subways, a system of deep subways is 
proposed, These pass beneath the other 


system of subways, and above the Illinois 


Telephone and Telegraph Company’s 
tunnels. At intersecting points with the 


other subway two-story stations are to be 
constructed. This system would enable 
passengers to transfer from trains com- 
ing from one section of the city to those 
of another, and yet would entirely pre- 
vent the dishonest use of transfers, as 
no one would be allowed to enter the sub- 
ways without paying fares. This plan is 
suggested as the ideal solution of the 
problem, but naturally would be more ex- 
pensive than other plans considered. 

Entire rerouting of the surface lines is 
suggested, which will aid very materially 
in relieving the present conditions. It 
is also proposed at once to do away with 
all the cable roads, replacing them by 
electric conduit roads. 

A very interesting section of the report 
is that which takes up the probable 
growth and income from these railways 
during the next fifty years. Statistics of 
the principal European and American 
cities have been studied. These show 
varying results, but by plotting the 
growth of the various cities and combin- 
ing these curves, an ideal curve is ob- 
tained. The growth, as computed from 
this curve, is much less than that ob- 
tained by plotting the curve for the actual 
growth of Chicago for the past sixty years 
and extending this. Jt is thought, how- 
ever, that these two curves represent the 
upper and lower limits between which the 
population will vary. From these curves 
an interesting law has been deduced, 
which shows that the rate of growth of 
a city goes on at a decreasing rate. 

The estimated cost of the surface lines, 
if constructed new and everything first 
class throughout, would be $70,000,000. 
The cost of the preferred subway would 
be $20,000,000, making the total cost 
$90,000,000. The yearly gross receipts 
in car fare per capita for a city of 2,000,- 
000 should be $10.60, as deduced from a 
study of this feature of railway operation 
in American cities. When the population 
reaches 4,000,000 the yearly gross re- 
ceipts per capita should be $13, making 
the total gross receipts $20,600,000 and 
$52,000,000, respectively. 
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ELECTRICITY IN SHIPYARDS. 
The 
transmission in shipyards have often 


great advantages of electrical 


heen pointed out. In this issue of the 
ELECTRICAL REVIEW, we describe the 
plant of the New York Shipbuilding Com- 
pany, at Camden, N. J., where electrical 
methods have been used to the fullest 
extent. It is noteworthy that in this 
plant induction motors have been used for 
machine-tool driving with marked suc- 
cess. 

While all the machine tools and wood- 
working tools are here operated elec- 
trically, this part of the installation is 
by no means the most important. It is in 
the application to crane service that elec- 
tricity here scores its greatest success. 
In this plant there are thirty-five elec- 
trically operated cranes covering the en- 
tire works, so that after the freight train 
bringing the raw material has entered the 
vard, there is no necessity for handling 
the material by hand. A large Gantry 
crane picks the material up from the car 
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and carries it into the storage room, 
which extends past the ends of the various 
machine shops. Each of these shops has 
its system of cranes which pick the ma- 
terial up from the storage room and pass 
it through the shop. 

Special types of cranes enable the ma- 
terial to be picked up in one bay and car- 
ried into another without handling by 
hand. Electromagnets are used for hand- 
ling large plates and other material. Elec- 
tric cranes serve the shipbuilding ways, so 
that from the time the material leaves the 
freight car until it leaves the works in the 
completed ship, it is always handled by 
an electric crane. A complete engine or 
boiler may be picked up in the machine 
shop and placed in a ship without re- 
handling. The electric crane has un- 
doubtedly been one of the most tmportant 
factors in our wonderful industrial de- 
velopment during the past ten years. 
Evidently its value was fully recognized 
by the engineer of this plant. 

The other uses of electricity are not 
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POLE LINES FOR POWER TRANSMIS- 
SION—II. 


BY ALTON D. ADAMS. 


(Copyright, 1902, by Alton D. Adams.) 

In some cases the poles of transmission 
lines are painted over their entire length. 
Pole tops should always be pointed or 
wedge-shaped, to shed water, and paint or 
tar should be applied to these tops. In 
some cases poles are filled with crude 
petroleum or other preservative com- 
pound in iron retorts, where moisture is 
withdrawn from the pole by exhausting 
the air, and then, after treatment with 
dry steam, the poles have the compound 
forced into them by hydraulic pressure. 

In favorable soils cedar poles may re- 
main fairly sound for twenty years, chest- 
nut poles more than one-half of that time, 
and spruce and pine about five years. 
Poles up to forty feet in length may be 
readily set with pike poles, but when they 
are much longer than this a derrick will 
save time and labor. A derrick should 
have a little more than twice the length 
of the poles to be act. 

Poles must be guyed or braced at all 
points where there are material changes in 
the direction of the line, and on long 
straight stretches about every fifth pole 
should be guyed or braced in both direc- 
tions to prevent the poles setting back 


when the line wire is cut or broken at any 
point. Where there is room for wooden 
struts, as on a private right of way, they 
should be used instead of guys because of 
their more substantial character and the 
higher security of insulation thus ob- 
tained. Ordinary strain insulators can 
not be relied on with lines that operate at 
very high voltages, and where guys must 
be used, a timber four by six inches or 
larger, and ten to twenty feet long, should 
have the guy twisted about each end of 
it and be used as a strain insulator. A 
guy or strut should come well up under 
the lower cross-arm on a pole to avoid 
breaking of the pole at the point of at- 
tachment. 

Where poles have heavy circuits and 
several cross-arms each it is sometimes 
desirable to attach a guy or strut beneath 
the lowest arm and also a guy close to the 
pole top. Galvanized iron or steel wire 
is the material best suited for guys, and 
the steel in cable form has greater strength 
and is more flexible than iron. 

On the transmission line between Elec- 
tra and San Francisco, which is intended 
to operate at 60,000 volts, the use of guys 
has been mostly avoided and struts em- 
ploved instead. Where a guy had to be 
used, a strain insulator of wood six by six 
inches and twenty feet long was inserted 
in it. 
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neglected in this model plant. Incandes- 
cent lighting systems are installed, as well 
as a complete telephone station, fire-alarm 
and clock systems. 

THE MORSE DIARY. 

In this issue we conclude the abstract 
of the Morse diary which was begun in 
the issue of January 10. It is to be re- 
gretted that we have not space in which 
to reprint all of the letters and reports 
contained in this interesting record of the 
earliest application of electricity to the 
use of man. In reviewing the work done 
hy any great inventor one is more apt to 
dwell upon his successes than the difficul- 
ties encountered; but this record, kept 
during the actual progress of the work. 
shows the many disappointments and dis- 
couragements met with in this undertak- 
ing, and as one reads the letters his esti- 
mation of the first telegraph engincer 
grows larger. 

Morse was undoubtedly possessed of 
the true prophetic inspiration, and his 
name must properly rank as one of the 
greatest in American history. 


The number and spacing of cross-arms 
on the poles of transmission lines are regu- 
lated by the number of circuits that each 
pole must carry and by the desired dis- 
tance apart of the wires. Formerly it was 
common to carry two or more circuits on 
a single line of poles, but now the more 
general practice is to give each pole line 
only one circuit and each pole only 
one  cross-arm, except that a small 
for a telephone circuit is 
frequently placed some feet below 
the power wires. With only one 
transmission circuit per pole line, one 
wire is usually placed at the top of the 
pole and the other two wires at opposite 
ends of the single cross-arm. The older 
pole line for the transmission between 
Niagara Falls and Buffalo carried two 
cross-arms per pole for the power wires, 
these cross-arms being two feet apart. 
Each cross-arm was of yellow pine, twelve 
feet long, four by six inches in section, 
and intended to carry two three-wire cir- 
cuits, making twelve wires of copper and 
350,000 circular mils each per pole. On 
the later pole line for this saine transmis- 
sion each pole carries two cross-arms, the 
upper intended for four, and the lower 
cross-arm for two wires, so that one three- 
wire circuit may be strung on each side of 
the poles, two wires on the upper and one ` 


Cross-arm 
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on the lower arm in the form of an 
equilateral triangle. The pole lines be- 
tween Cafion Ferry and Butte, Colgate 
and Oakland, and Electra and San Fran- 
cisco all have only one cross-arm for 
power wires per pole, and the third wire 
of the circuit in each case is mounted at 
the top of the pole eo that the three con- 
ductors are at the corners of an equilat- 
eral triangle. 

This relative position of the con- 
ductors makes it easy to transpose them 
as often as desired. On the line from 
Cañon Ferry to Butte the cross-arms are 
each eight feet long with two holes for 
pine seventy-eight inches apart and are at- 
tached to the pole five feet ten and one- 
half inches from the top. Gains for 
cross-arms should be cut from one to two 
inches deep in poles before they are 
raised, and one hole for three-quarters or 
seven-eighths-inch bolt should be bored 
through the centre of the cross-arm and 
of the pole at the gain. Each cross-arm 
should be attached to the pole by a single 
bolt passing entirely through the pole 
and cross-arm with a washer about three 
inches in diameter under both the head 
and the nut of this bolt. One large 
through bolt weakens the pole and arm 
less than two smaller bolts or lag screws, 
and the arm can be more easily replaced 
if there is only one bolt to remove. 
Alternate poles in a line should have their 
cross-arms bolted on opposite sides, and 
at corners double arms should be used. 

Yellow pine ia a favorite wood for 
cross-arms though other varieties are 
also used. ‘The large, long pins necessary 
on high-voltage lines tend to increase the 
sectional area of cross-arms, and a section 
less than five and one-half by four and 
one-half inches is seldom desirable. On 
the line between Electra and San Fran- 
cisco, which carries the three aluminum 
cables of 471,034 circular mils each, the 
cross-arme of Oregon pine have a sec- 
tion of six by six inches each. Standard 
dimensions of some smaller cross-arms 
are four and one-quarter by three and 
_one-quarter inches, and four and three- 
quarters by three and three-quarters 
inches, but it may be doubted whether 
these arms are strong enough for long 
transmission work. Cross-arms should 
be surfaced all over and crowned one- 
quarter to one-half inch on top 60 as to 
shed water. After being kiln dried cross- 
arms should be boiled in asphaltum or 
linseed oil to preserve the wood and give 
it higher insulating properties. Croes- 
arms longer than five feet should be se 


cured by braces starting at the pole some . 


distance below each arm and extending to 
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points on the arm about half way be- 
tween the pole and each end of the arm. 

Each brace may be of flat iron bar 
about one and one-half by one-quarter 
inch in section, or the brace for both ends 
of an arm may be made of a single piece 
of angle iron bent into the proper shape. 
For high-voltage lines it is undesirable 
to employ iron braces of any sort since 
these braces form a path of low resistance 
that comes much too close to the pins on 
which the insulators and wires are 
mounted. Braces formed of hard wood 
are much better as to insulation, and such 
braces of maple are in use on the line 
between Butte and Canon Ferry where 
the voltage is 50,000. Each brace on that 
line is thirty-six inches long and three 
inches wide, with one end bolted to the 
centre of its pole and the other end to the 
cross-arm twenty-three inches from the 
pole centre. 

The line from Electra has hard-wood 
braces secured with wood pins. 

Wood is the only material suitable for 
pins on which to mount the insulators of 
high-voltage transmission circuits. Iron 
has been used for pins, but it tends to 
grind and break the glass or porcelain 
of insulators and to offer too good a path 
between the insulator and the cross-arm. 
Oak and locust pins are most generally 
used, the latter being stronger and more 
lasting. In California pins of eucalyptus 
wood are much used and are said to be 
stronger than locust. All wooden pins 
should be boiled several hours in linseed 
oil after being well dried. This increases 
the insulating and lasting properties of 
the pina. . 

High-voltage lines require long pins 
to hold the lower edges of insulators well 
above the cross-arms, and these long pina 
must be much stronger than those used 
on ordinary lines, because of the increased 
leverage the wires have to break the long 
pins. 

A pin twelve inches long over all and 
having a diameter of one and one-half 
inches in the part that enters the cross- 
arm has been much used for transmission 
circuits, but is much too short and weak 
for use with very high voltages. On the 
50,000-volt line between Cañon Ferry and 
Butte the pins are seasoned oak boiled in 
paraffin. Each of these pins is seventeen 
and one-half inches long, two and one-half 
inches in diameter for a length of four 
and one-half inches in the middle part, 
two inches in diameter for a length of 
five and one-half inches that fits into the 
cross-arm or pole top, and one and one- 
half inches in diameter at the top of the 
thread inside of the insulator. These 
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pins hold the outside edges of the ineu- 
lators nine inches above the tops of cross- 
arms. Each of these pine is held in ite 
socket by a three-eighths-inch bolt that 
passes entirely through the pin and the 
cross-arm or pole top. 

On the line between Electra and San 
Francisco the pins are each sixteen and 
seven-eighths inches long, two and three- 
quarters inches in diameter at the largest 
central part, and two and one-quarter 
inches in diameter in the lower part, five 
inches long, that fits into the cross-arm 
or pole top. One of these pins bioke at 
the shoulder with a pull of 2,200 pounds 
at the threaded part. Carriage bolts one- 
half inch in diameter pass through the 
cross-arms that carry these pins two 
inches from the top of the arm and one 
bolt three inches from the pin on each 
side. Without these bolts the arm split 
on test with a pull of 1,200 pounds at 
the pin, but with the bolts the pin broke 
as above. 


>. 


The World’s Consumption of Coal. 

The general demand for coal has in- 
creased rapidly throughout the whole 
world, this being a characteristic feature 
of modern industrial development. The 
rapidity with which this increase has 
taken place may be appreciated when the 
present volume of production is consid- 
ered. In 1901 the total coal production 
of the world was something over 866,000,- 
000 short tons. In 1883 the world’s pro- 
duction was only 450,000,000 metric tons. 
In 1872 the production was only one- 
third as much as it is at present, and in 
1864 the world’s production was 174,- 
000,000 metric tons. During the last 
thirty years the combined coal output of 
the United States and the United King- 
dom and Germany has averaged year for 
year about five-sixtha the coal output of 
the world. In 1868 the United Kingdom 
~produced three times as much as either 
the United States or Germany. The out- 
put of these countries is, approximately, 
52 per cent, 14.5 per cent and 16.5 per 
cent, respectively, of the world’s produc- 
tion. In 1870 the proportion was about 
the same, although the United States 
had gained upon Germany. In 1875 the 
output of these three countries was, re- 
spectively, 45, 20 and 18 per cent of the 
world’s production. The production in 
this country increased continuously from 
that time until 1899, when it exceeded in 
quantity that of Great Britain. During 
1901 the shares of the leading coal pro- 
ducing countries were as follows: United 
States, 34 per cent; United Kingdom, 28 
per cent; Germany, 19.2 per cent. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—XV. 


BY W. A. TAYLOR. 


Various kinds of material are used for 
points of contact between springs, some of 
which are very good and some very bad. 
Others work well in certain classes of 
work and fail in others. The old way was 
to bend down the end of the spring so the 
edge would bear as in A of Fig. 41. Some- 
times to make the contact more secure the 
edge is serrated like a saw. This makes 
it more certain to cut through any 
dirt on the spring. In another form the 
metal is struck with a punch which makes 
the metal protrude on one side. Ae is 
shown by B in Fig. 41, C shows still a 
third form in which the contacts are 
riveted into the spring; one of these con- 
tacts is pointed and the other is flat. These 
contact points are formed from wire. In 
some cases each contact is formed up 
properly in a punch press before placing 
into the spring, while in other cases the 
wire is placed in properly cut lengths 
into the hole of the spring and then 
formed in proper shape. The latter 
method can not be used successfully, ex- 
cept where the spring is of fairly heavy 
stock. The formed contact is certainly 
the best contact by far. The arrangement 
shown by A and B, Fig. 41, works very 
nicely with simple boards for magneto 
work. Where the drop is thrown by 
means of a magneto generator the voltage 
is great enough to overcome any fairly 
high resistance in the contact. In addi- 
tion to this it is seldom that the contact 
is broken when the current is passing, 
and for that reason there is no arc to be 
broken at the point of contact. These 
arcs turn the metal to a certain extent 
and form an oxide which generally is of 
high resistance. Hence, where a battery 
is used to signa] and where such current 
is supposed to flow until the circuit is 
opened by the insertion of the plug, some 
metal which will not oxidize must be used 
if continuous service is to be desired. 
Many different alloys have been tried for 
these contact points, but pure platinum 
has always proved the best and the cheap- 
est when considered from all points. The 
argument that platinum is too expensive 
is poor, as sales of goods wherein plat- 
inum is used can be made where other 
apparatus will not be considered. A cus- 
tomer who knows what he wants is always 
willing to pay the additional price re- 
quired for platinum. 

What is true for contacts which carry 


battery current is also true forscontacta~ 


which carry the voice current. In Figs. 


ELECTRICAL REVIEW 


36, 37 and 38 the contacts do not carry 
the voice current, but in Fig. 39, where 
there are a number of contacts in series, 
a platinum contact is very essential, as a 
connection made at the extreme end will 
have all the contacts of the series to work 
through. 

Recently a new alloy has been intro- 
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Fie, 41. 
duced which comes nearer to taking the 
place of platinum than anything on the 
market. The trade name of this alloy 
is “latinum.” This alloy has a very high 
fusing point, and may be held in the 
flame of a Bunsen burner and heated to 
a white heat indefinitely without any ap- 
parent oxidization taking place. Neither 


T 


Fic. 42. 


sulphuric, hydrochloric nor nitric acid, 
when cold, has any noticeable effect upon 
it. This metal evidently has platinum in 
it, and probably contains iron, as it is 
magnetic. The magnetic part may, how- 
ever, be nickel or cobalt. As this metal 
is not much more than one-half the 
wight of platinum and as its cost is only 
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two-thirds as much it becomes a great 
temptation to use it instead of platinum. 
It remains to be seen how this metal will 


‘work in actual service. 


What shall be used to insulate the 
springs of the jack? Fibre and hard 
rubber are the materials used almost 
without exeeption. When the board is of 


Fic. 44. 


the simple form, fibre is very good and 
has certain points which commend it, 
especially when the apparatus is to be 
handled by inexperienced help. Fibre is 
much tougher than rubber and will stand 
more abuse. Hard rubber alone should 
be used in insulating multiple switch- 
board jacks,- as the circuits are so ex- 
tensive and have so many connections in 
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the jacks that if anything but the high- 
est insulation is used trouble is apt to 
ensue. Fibre is inclined to be hygro- 
scopic and on that account is bad where 
central energy systems are used. Where 
the fibre is damp the current is apt to 
start electrolytic action between the two 
springs or conductors, causing a complete 
breakdown. Where fibre is used: for this 
purpose do not under any circumstances 
use the black variety without thoroughly 
testing the insulation. Certain makes of 
this color have been colored with lamp- 
black, making it utterly unfit for elec- 
trical purposes. 

The common way for insulating the 
springs of jacks where the jacks are to 
be mounted individually is shown in Fig. 
42. A and B are the two springs, C rep- 
resents the body of the jack. Upon the 
rear end of the body or frame of the jack 
is a flat platform upon which the springs 
are mounted. D and E are the insula- 
tion pieces which separate the springs. 
F and H are insulation bushings which 
pass through all the eprings and extend 
to the platform. The platform is counter- 
sunk a little in order to permit the ends 
of the bushing to enter when the springs 
are compressed by the screws which pass 
through the bushings: A metal washer 
the size of the flange on the bushing is 
placed on top of the bushing to receive 
the pressure from the screw-head. There 
is another way of mounting the springs 
which has been used to some extent, but 
not so extensively. The insulation is in 
the shape of a block, with slits cut for the 
springs, as shown in Fig. 44. A, B,C 
and D represent the springs, E is the 
frame, which has extensions, FF, extend- 
ing up the two opposite sides of the insu- 
lating block, G. The springs are slipped 
down into the slits, which extend to with- 
in one-eighth of an inch from the bottom 
of the block. A piece of insulation is 
then placed over the springs, and then a 
stiff piece of metal is placed over this 
insulation. A screw then passes down 
through the hole, H, and screws into the 
metal frame. To prevent the springs 
from sliding lengthwise, small lugs, A 
and B (Fig. 44), are formed upon the 
edge of the spring. This form of jack is 
more expensive to make where individ- 
ually mounted, but gives first-class service 
when made properly. This way of 
mounting is used in multiple boards, as 
well as in listening and ringing keys. In 
the multiple board, the jacks are made usu- 
ally twenty in a strip, there being twenty 
jacks on one frame. When it is desired 


. to examine such jacks the whole strip 


must be removed. 
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The Electrical Equipment of a Modern Shipyard. 


HERE are probably few industrial 
plants which offer greater oppor- 
tunities for the use of electrical 

power than a shipyard, and it is doubtful 
whether any plant has made better use of 
this power thari has the New York Ship- 
building Company. 

This company was organized by Mr. 
Henry G. Morse, to whom must be given 
the credit for the splendid establishment 
which has been erected by the company. 
Mr. Morse was engaged in bridge build- 
ing until five or six vears ago, when he 
went with the Harlan & Hollingsworth 
Company, of Wilmington, Del. He was 


sented by the electrical distribution of 
power in a shipbuilding plant, Professor 
W. L. Robb was retained as consulting 
engineer, and after a very careful study 
of the special problems presented by this 
undertaking a plant was installed which 
is in many ways unique. 

The importance of this plant may be 
comprehended when it is known that the 
buildings contain cighteen acres of floor 
space. With the exception of the power 
plant and the joiner shop, which are kept 
separate on account of the fire risk, all 
the buildings are under one roof. The 


plant has a river frontage of 3,600 feet. 


fitted with the latest appliances. In the 
engine room are placed the pumps and 
air compressors for supplying water and 
compressed air throughout the works. 
The power plant consists of two 500- 
kilowatt, double-current Westinghouse 
generators, giving 240 volte direct poten- 
tial on the direct-current side, and one 
500-kilowatt Westinghouse direct-current 
generator giving the same potential. This 
last unit has but recently been added to 
the plant, while the first two unite have 
heen in operation for about two years. 
Double-current generators were installed 
because It was thought advisable to use in- 
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with this well-known shipbuilding com- 
pany for a number of years, and while 
there be realized the great opportunity 
which an entirely new shipyard offered 
for the introduction of modern tools and 
methods in shipbuilding. With this idea 
in view, he decided to organize a large 
company, and was so successful that the 
necessary capital was raised in a few 
months. dlt was decided to locate the 
new works on the Delaware, at Camden, 
N, J., and ground was broken there for a 
plant in July, 1899. Mr. Morse planned 
the entire laveut of the plant, and even 
found time to design a number of note- 
worthy tools. 

Realizing the many advantages pre- 


The machine shop alone occupies four 
acres of ground space, and a storage house 
with a capacity of 20,000 tons of plates 
and shapes is provided. There are eight 
launching wavs, cach large enough to ac- 
commodate a ship 650 feet long. Four 
thousand men are emploved in these 
works. 


It is obvious that an adequate descrip- 


tion of this large, modern plant can not 
In fact, the electrical 


be attempted here. 
features—to which it is desired to call 


particular attention—can not be fully de- 
seribed in the Timited space at our dis- 


posal, 


The borer house contains a battery of 
Babcock & Wilcox water-tube boilers, 


duction motors for driving machine toole, 
while the many cranes could best be oper 
ated by direct-current motors. The selec- 
tion of double-current generators then 
avoided the necessity of installing two 
plants for the different character of serv- 
ice demanded, and at the same time made 
the system more flexible, as each double- 
current machine may be called upon for 
its full capacity for either service. The 
two double-current generators are direct- 
connected machines and are operated 1 
parallel on the alternating side. Al 
three generators are run in parallel on 
the direct-current side. This arrange- 
ment then makes available 1,500 kilo- 
watts, direct-current, at full load, or 
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1,000 kilowatts, alternating current, and 
over. This method of operating has 
given no trouble whatever, the machines 
dividing the load between them evenly. 
Indeed, when the alternating side of the 
two double-current generators is heavily 
loaded, the third machine helps out the 
alternating side by furnishing power to it 
through the two double-current gener- 


ators as synchronous converters. 
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mains from the direct-current side of the 
generators have a cross-section of 1,500,- 
000 circular mils, and the equalizer—as 
the machines are compound-wound—has 
a cross-section of 1,000,000 circular mils. 
These cables are paper insulated and lead 
sheathed, and are laid in cement-lined 
Iron pipes. 

The generators are driven by three 
Rice & Sargent horizontal cross-compound 
engines, built by the Providence Engine 


As it was decided to use 240 volts for 
direct-current distribution, the alternat- 
ing-current pressure at the generators 
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was lower than desirable for operating 
induction motors. Step-up single-coil 
transformers were therefore introduced 
between the generators and the switch- 
board, raising the potential from about 
172 volts alternating current to about 
710 volts. 

The mains between the generators and 
the step-up transformers consist of three 
cables in parallel, cach having a cross- 
section of 600,000 circular mils. Con- 
nection between the transformers and the 
switchboard is made by means of three 
cables in parallel, cach having a cross- 
section of 500,000 circular mils. The 


Works. The evlinders are eighteen inches 
by thirty-six inches by forty-two inches 
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stroke. They run at 120 revolutions, tak- 
ing steam at 150 pounds pressure and de- 
veloping 720 horse-power at one-quarter 
cutoff. 

An exciting set, consisting of a fifty- 
kilowatt generator direct-connected to an 
cighty-five-horse-power Ames engine, run- 
ning at 250 revolutions per minute, 
serves also for furnishing the night light- 
ing. In addition to this there is another 
set consisting of a forty-horse-power in- 
duction motor driving a twenty-two and 
one-half-kilowatt, direct-current gener- 


ator. 
The switehboard consists of twelve 
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panels and, as shown in the accompany- 
ing illustration, is fully equipped with all 
necessary accessories. Referring to this 
illustration, the three panels on the left 
are feeder panels for the alternating- 
current system. Next to these are 
two ‘panels for the alternating-cur- 
rent side of tbe two double-current 
generators. The central panel controls 
the output cf the direct-current machine, 
and the next two the direct-current ends 
of the double-current generators. The 
four remaining panels to the extreme 
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right control the dircet-current feeders. 
Fuses are supplied in the alternating- 
current feeders and circuit-breakers for 
the direct-current feeders. Recording 
wattmeters keep a record of the total out- 
put of both systems. 

The feeders from the switchboard are 
four-conductor,  paper-insulated, lead- 
sheathed cables, carried in cement-lined 
iron pipes. fn all the shops weather- 
proof wire is used, and is carried on the 
girders. A four-conductor cable is car- 
ried to the joiner shop, which, as men- 
tioned above, is separate from the main 
works. There are no fuses in the alter- 
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nating-current motor circuite, but fuses 
are placed in the direct-current motor cir- 
cuits. The illustration gives a general 
view of the main bay of the machine shop 
and some idea of the size of these works. 
The stock is brought in at one end of the 
machine shop and is worked into shape 
in its passage through. This material is 
delivered by the yard railway, of which 
there are about six miles within the en- 
closure, but practically no tracks enter 
the buildings. 

For handling the material an elaborate 
svstem of electrically operated cranes 
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was devised, which covers all departments 
and enables all material to be carried from 
point to point with a minimum expendi- 
ture of labor. For carrying the material 
into the building from the yards, a large 
Gantry crane was built. This traverses 
the entire length of the storage plate 
shed, crossing the end of the boiler, angle 
and plate shops, and passes out into the 
yard. This crane has a span of eighty- 
eight feet and a lift of twelve feet. It has 
two ten-ton trolleys, each provided 
with a twenty-five-horse-power street-car 
motor, and able to lift full load twenty 
feet a minute. Each trolley has a two- 
horse-power crane motor to move it along 
the bridge. The bridge itself is moved 
along the runway by two twenty-five- 


horse-power railway motors operated in 
series parallel. Current is supplied to these 
motors by overhead trolley in the yard, 
and in the buildings by a trolley wire on 
each side placed in V-shaped ineulators 
near the ground and boxed over for pro- 
tection. This crane is a feeder for the 
svstem of thirty-five electrical overhead 
traveling cranes in the shops ranging in 
lifting capacity from 5 to 100 tons. The 
motors operating these cranes aggregate 
2,000 horse-power. The largest of the 
cranes has a capacity of 100 tons and a 
span of 121 feet. By means of a transfer 
table this crane can cover the machine 
shop, ways and slip, picking up a com- 
pleted engine in the shop and placing it 
in the ship. This crane has two trolleys, 
each capable of lifting fifty tons at eight 
fce® pes»minues, and each provided with 
a fifty-horse-power strect-railway motor. 
The height of the lift is 115 feet. Each 
trolley is traversed in the bridge by a 
seven and one-half horse-power motor. 
The bridge is moved by two thirty-five- 
horse-power motors, provided with series- 
parallel control. Each of the emaller 
cranes has its own field operation. Some 
of these have interesting features. To en- 
able material to be passed from bay to 
bay without handling by hand, certain of 
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the cranes are provided with extension 
arms, which can be extended into the ad- 
joining bays, enabling a crane to take up 
material lying in the adjoining bay and 
transfer it either to a point in its own 
bay or to the one on the other side. The 
extension arms are operated by the same 
motor which moves the crane and by a 
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Power ie distributed to the cranes by 
overhead double trolleys. For the smaller 
Gantry a side contact rail near the floor, 
and covered over, is used. The arrange- 
ment of the large Gantry was described 
above. All these crane motors are oper- 
ated by rheostatic control except the 
bridge motors, as explained. 
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do the work of ten or more men. The 
magnets will pick up a number of thin 
plates at a time, and can be made to drop 
these one at a time if eo desired. 

All the tools in the machine shop are 
driven electrically. The large tools have 
independent drive, and the smaller ones 
are grouped under short sections of shaft- 
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special arrangement of starting clutches. 
Longitudinal motion of the crane can not 
take place until the extension arm has 
been withdrawn under the crane proper. 
This prevente damage to the arm. In 
addition to the 100-ton crane, which can 
travel over the ship ways, each way has 
two ten-ton cranes whose operations are 
confined there. For handling plates in 
the shop a small Gantry crane is used. 


For lifting large plates the cranes are 
equipped with powerful electromagnets 
controlled by the operator. Two of these 
are seen holding an eight-ton plate in tne 
illustration of the large Gantry, while 
the illustration of the small Gantry 
shows a number of magnets of somewhat 
different type. These magnets have been 
found very useful and reliable, as they 
enable the operator, with one assistant, to 


ing, each section being driven by a motor.- 
Induction motors were used for this work 
because they were thought to be very re- 
liable and little subject to damage or in- 
jury. The record of these motors shows 
that the engineers of the plant were not 
mistaken, as although there are 350 in- 
duction motore in use, varying in capacity 
from two to fifty horse-power, it is rare 
that one is laid up for repaire. Motors 


90 


under fifty horse-power are started with- 
out the use of auto-starters, being thrown 
directly upon the circuit. As all the 
motors are driven electrically it 1s some- 
what difficult to give an entirely satisfac- 
tory idea of the various uses to which 
they have been put. One of the illustra- 
tions shows a group of eight-inch lathes, 
motor-driven. 

An important tool in every shipbuild- 
ing yard is the plate-bending roll. One 
of these is shown in the illustration. 
This is a large vertical roll driven by two 
motors of fifty horse-power each, and was 
built by Bement, Miles and Company. - 

One of the most striking tools in the 
boiler shop is the large multiple spindle 
boiler shell drilling machine shown in the 
illustration. This was built by the New 
York Shipbuilding Company for its own 
use, according to designs by Mr. Morse. 
It has three drill heads, each containing 
four spindles adjustable in all directions. 
Twelve holes can thus be drilled at the 
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as well as for making small parts. The 
company manufactures all fittings for 


a TE ET 


ee 


Vol. 42—No. 3 


The shops are heated by the Sturtevant 
system, using exhaust steam for heating 
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same time. A five-horse-power motor 
drives a 100-ton punch successfully, al- 
though work of this character is usually 
considered unsuitable for motor drive. 

The tools of the joiner shop, with the 
exception of those of the smallest class, 
have all separate motor drive. 

The shops are well lighted by enclosed 
are and incandescent lamps. There are 
700 General Electric enclosed are lamps. 
operating at 230 volts on the direct-cur- 
rent circuits, as it was thought that this 
system would give better satisfaction than 
alternating current. In addition to the 
arc lamps there are 3,000 incandescent 
lamps in the works, connected to a 230- 
volt circuit. For portable lights cargo 
clusters are used, and have been found 
very satisfactory. 

A very completely equipped repair shop 
is provided for all work of this character, 


the air, which is then distributed through- 
out the works. 

A complete fire-alarm system, consist- 
ing of about thirty stations distributed 
throughout the plant, has been organized. 
Water is furnished to the fire hydrants by 
means of large pumps and a water tower. 

A telephone system of ninety stations 
puts all parts of the works in close com- 
munication, and an excellent clock system 
shows the time at all points. 

As already stated, the greatest part 
of the credit for this magnificent plant 
must be awarded to its organizer and 


active head, Mr. Henry G. Morse. 
With Mr. Morse are associated Mr. 
Myron C. Wick, vice-president; Mr. 


De Courcey May, general manager; Dr. 
Francis Elgar, consulting naval architect ; 
Mr. Samuel M. Knox, secretary; Captain 
W. G. Randle, treasurer, and Mr. Charles 
S. Hall, superintendent of the hull de- 
partment and purchasing agent. 

Dr. Win. Lispenard Robb, mentioned 
previously, still retains his position of 
consulting electrical engineer. Mr. L. C. 
Richards is head of the electrical depart- 
ment, which embodies both the land and 
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marine work, and all electroplating is also 
done at the works. 


marine installations, in which latter work 
he is assisted by Mr. H. A. Hornor. 
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BY R. A. PARKE. 


The investigation disclosed the fact 
that a structural feature of truck-brake 
gear that had been found to complicate 
the application of brake-shoe pressure to 
the wheels, might be so employed that it 
would serve almost entirely to recover this 
lost efficiency in braking. It is, in brief, 
the angularity of the hanger link, by 
which, if the brake shoes be applied upon 
the inner face of the wheel—that near- 
est the centre of the truck—and the 
hanger link supporting the brake shoe 
be inclined at a proper angle with the 
tangent to the wheel at the centre of the 
bearing surface of the brake shoe, the 
brake-shoe pressure is proportioned to the 
wheel pressure. This matter merits very 
careful consideration. 

More as a matter of convenience than 
for any other apparent reason, it has gen- 
erally been customary, in passenger-car 
construction, to suspend the brake shoes 
from the end timbers of the truck at the 
outer face of the wheels. It is true that the 
brake shoes are thus more accessible for 
renewals, but the arrangement is incon- 
venient in other respects, requiring the 
disconnection and often the removal of 
the brake beams to remove the wheels. 
The application of the brake shoes at the 
outer face of the wheels results in an up- 
ward thrust of the brake hangers, pro- 
portional to the brake-shoe friction, upon 
the end timbers at the rear end of the 
truck, and a corresponding downward 
drag upon that at the forward end. It 
has already been shown that the retarda- 
tion of the car by the rail friction pro- 
duces a rotative effect upon the truck, 
which is greatly augmented by this direct 
action of the brake-shoe friction through 
the hanger links, and the result is that a 
considerable rotation or tilting of the 
truck frame actually occurs, compressing 
the forward equalizing bar springs and 
relaxing those at the rear. The reaction 
or recoil of these springs is the cause of 
the frequently observed violent backward 
surge or shock, so disagreeable to pas- 
sengers and sometimes throwing un- 
guarded standing persons to the floor at 
the instant of stopping. If, however, the 
brake shoes were suspended at the inner 
face of the wheels the upward thrust of 
the hanger links would act upon the for- 
ward portion of the truck frame, and the 
downward thrust upon the rear portion, 
so that the effect would be to counteract 
and neutralize instead of aggravate the 
disagreeable influence of the rail friction. 

Another and still more serious objec- 
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tion to this method of suspending the 
brake shoes is the evil effect of the angular 
inclination of the hanger links, which is 
not only desirable to ensure clearance of 
the shoes from the wheels when the brakes 
are released, but is usually unavoidable 
for constructive reasons. This feature 
will be better understood upon further 
consideration of the effect of inclining 
the brake beam hanger links. 

Fig. 3 representa the outlines of the 
usual form of passenger car truck, in 
which are indicated by arrows the forces 
applied to each brake beam. These forces 
are not all in the same lateral plane, the 
actuating brake force P from the brake 
evlinder being at the centre of the brake 
beam, while one-half of each of the other 
three forces is applied to the brake shoe 
at each end of the beam: but it is simpler 
and without objection to treat them as 
represented. The forces Q, and Q, are 
the reacting pressures of the forward and 
rear pairs of wheels, respectively, upon 
the brake shoes; the forces F, and F, 
are the corresponding frictional forces re- 
sulting from the pressures Q, and Q,; 
and the forces V, and V; are the re- 
action upon the brake shoes from the 
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hanger links. The centre of the brake 
shoes should be about three inches below 
the centre of the wheels, and the angle 
between the radial direction of the press- 
ures Q, and Q, and the horizontal, is 
designated by a. The mean frictional 
forces F, and F, consequently incline at 
the same angle with the vertical. The in- 
clination of the hanger links to the tan- 
vential direction of the frictional forces 
F, and F, is designated by œ. The 
forces being resolved in rectangular com- 
ponents, with reference to the direction 
of the hanger links of each pair of wheels, 
the following relations are evident: 
Q, cos p - F, sin o - P cos (a + w) = 0 
Q, cos g + F; sin pm - P cos (a+ p) = 0 
If the coefficient of brake-shoe friction 
be designated by f, then, whatever be its 
value, F, = fa» Q, and F, = fı Q, Re- 
placing Q, and Q, by their values, in terms 
of F, and F,, these equations may be com- 
hined and solved for ø and P. with the 
results that 
tang =1 F -r 


AB + F, (3) 
(F, + F,) cos p -fa (F, - Fs) sin g 
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In retarding the motion of the vehicle, 
the friction of the brake shoes must resist 
rotation of the wheels to the same extent 
that the rail friction urges continued ro- 
tation; and, in addition, it must also de- 
stroy the rotative energy of the wheels. 
That is, the stored energy due to the 
rotary motion of the wheels, which is en- 
tirely independent of the energy due to 
the motion of translation (and which 
would still consume considerable work if 
the translation of the entire vehicle, 
wheels and all, could be overcome by 
means not affecting the rotation of the 
wheels), absorbs a part of the work done 
by the brake shoes and only what then 
remains of that work operates to excite 
rail resistance to wheel sliding. The 
peripheral velocity of the wheels being 
the same as the velocity of translation, if 
r, represents'the radius of the wheel, a 
retardation p of the vehicle is accom- 
panied by an angular retardation p/r, of 
the wheels’ rotation. If, also, w repre- 
sent the weight of each wheel and r, the 
radius of gyration, then when the rail 
friction produces the retardation of the 
motion of the car, the corresponding re- 
tardation of the rotary motion of the 
wheels requires at the surface of each 
wheel a retarding force equal to 
w/g. r/r. p. By careful computation, 
the square of the radius of gyration of car 
wheels is found to be six-tenths of the 
square of the wheel radius. Therefore, 
the brake-shoe friction being required to 
supply both retarding forces, the relation 
between the wheel forces of the two pair 
of wheels is obviously 


1.2 w 
‘c= P+tT, 
J 
1 2 w 
Pre p+ T: 
g 


lf now the maximum rail friction which 
may exist with the unequal distribution 
of weight upon the different pairs of 
wheels, as found in equations (1) and 
(2), is to be realized, it is necessary that 
the brake-shoe friction F, and F, shall 
correspond with those rail frictions. Giv- 
ing T, and T, the values of equations (1) 
and (2), respectively, and giving p the 
value found for it, these brake-shoe fric- 
tions become 

AW 


Haen 


(WH 4. 8w)b4+24(Wi4 +2 Wad) 
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(W + 4.8 w) d — 2 fi (Wih +2 W: d) 


te G aE 


(W + 2f, W, 4/2) b 
Applying these values in equation (3), it 
becomes 


A Wht? Wd 
tan p = 2- ————-—— (5) 
fe (W+48w)b 
The expression for the braking force 
applied to the brake beam may be given a 
more convenient form for practical work 
by giving F, - F, the value fa (F, + Fə) 
tan p, desired from equation (3), and, 
finally, 
AW W4sw 
P == 


~ fh 4 WEIfWik/l 
(! — fè tan? p) cos p 


ES A 


cos (a+ o) (6) 

Thus, by hanging the brake beams be- 
tween the wheels, instead of outside, and 
inclining the hanger links at a proper 
angle, the increased pressure and conse- 
quently the increased friction of the brake 
shoes upon the forward pair of wheels and 
the diminished pressure and friction of 
the brake shoes upon the rear wheels, due 
to the effect of the friction itsclf in caus- 
ing the shoes to press more or less forcibly 
upon the wheels through the angularity 
of the hanger links, are made to corre- 
spond with and compensate for the trans- 
ferred weight from the rear to the for- 
ward wheels. In the same manner that 
running in the “opposite direction causes 
a reversal of the conditions for the trans- 
fer of weight; so, too, the rotation of the 
wheels in the opposite direction causes a 
reversal of the effect of the inclined 
hanger links, and the increased brake- 
shoe pressure is always applied to the 
wheels carrying the increased weight. 

It will now be more clearly understood 
why inclination of the hanger links of 
outside-hung brake beams has an evil 
effect upon the efficiency of the brakes. 
As the link must necessarily be so in- 
clined, if inclined at all, that the upward 
movement of the wheel surface upon the 
brake shoe increases the brake-shoe press- 
ure, the pressure is increased upon the 
rear pair and reduced upon the forward 
pair of wheels, when the brakes are out- 
side-hung. Thus, the high brake-shoe 
pressure is always applied to the wheel 
carrying the reduced weight and the re- 
duced brake-shoe pressure to the wheels 
carrying the increased weight. The brak- 
ing force P upon the brake beam must, 
therefore, be so reduced that the rear pair 
of wheels shall not be caused to slide, and 
the combined friction of the brake shoes 
upon the two pair of wheels is thereby re- 
duced accordingly. The loss of more 
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than fifteen per cent in braking eff- 
ciency, which has been stated to re- 
sult from the use of a uniform brake- 
shoe pressure instead of pressures pro- 
portioned to the rail pressures, occurs 
when the hanger links are not in- 
clined, but it will now be understood that, 
with outside-hung brakes having the ordi- 
nary inclination of hanger links, the loss 
is considerably greater, the retardation 
probably averaging at least twenty per 
cent below that attainable by the ex- 
pedient of inside-hung brakes with prop- 
erly inclined hangers. 

In practice, the application of this 
method of inclined hanger links is not 
without some difficulty. The chief trouble 
is that no constant angle of the links can 
be maintained, as the wearing away of the 
brake shoes, together with wearing and 
turning down of the tires of ateel-tired 
wheels, causes constant and considerable 


variation. Thus, if the angle of inclina- ` 


tion and the braking pressure be calcu- 
lated for the conditions existing when the 
brake shoes and wheels are new, the in- 
creased angle when the shoes become 
much worn and the tires have been .well 
turned off, would probably cause the for- 
ward wheels to slide upon the rails. On 
the other hand, if the calculations be 
made for turned wheels and worn shoes, 
the efficiency is too much reduced when 
the wheels and brake shoes are new. It 
is, therefore, necessary to compromise 
between the extremes, in reference to the 
angle of inclination of the hanger links. 
It is obvious that the variation of the 
angularity of the hanger links, through 
the allowance necessary for wear (two 
and three-quarters inches for stecl-tired 
and one and three-quarters inches for 
chilled cast-iron wheels), is an inverse 
function of the length of the hanger link 
itself, which should therefore be as long 
as practicable. With the use of that form 
of brake-shoe holder or head in which the 
hanger link pin is located behind the 
centre of the brake shoe (illustrated in 
Figs. 2 and 3, above), the maximum 
length of hanger is secured. The form of 
brake head in which the pin is consider- 
ably above the centre, shortens the hanger 
materially, and its use should be avoided. 

Whether the maximum rail frictions 
are developed by corresponding brake- 
shoe frictions or not it is to be observed 
that the relation between the frictions 
F, and F, expressed in equation (3) is 
one that always. exists, being dependent 
simply upon the angle of inclination of 
the hanger links and the coefficient of 
brake-shoe friction and independent of 
everything else. Therefore, even though 


Vol. 42—No, 3 


the angle of inclination varies with wear, 
and the construction of the truck may be 
such that the full inclination of the 
hanger, necessary to the greatest effi- 
ciency, can not be employed, a portion of 
the added efficiency of the system may 
still be realized by inclining the hanger 
links as much as may be consistent with 
proper length and the limitations of the 
truck construction, and by employing a 
corresponding brake-beam force. Although 
that component of the brake-beam force 
which is normal to the wheel surface de- 
creases as the angle of inclination of the 
hanger increases, and is therefore more 
effective when the brake shoe and wheel 
are new than when they become much 
worn, the increased effect of increasing 
the angle of inclination of the hanger in 
augmenting the friction of the forward 
wheels slightly more than compensates for 
it; and it thus occurs that, if the brake- 
beam force is so regulated that the for- 
ward pair of wheels is not caused to slide 
upon the rails after both the brake shoes 
and wheels have become fully worn, they 
will not be caused to slide as either for- 
ward or rear wheels at any other time. 
The problem thus resolves itself into so 
laying out the truck brake gear that the 
centre of the half-worn brake shoe shall 
be at the proper distance (three and one- 
half inches) below the centre of the half- 
worn wheel, and that the hanger link (as 
long as possible) shall stand at as great 
an angle to the wheel tangent as possible, 
not exceeding the angle of full compen- 
sation, where it has the value found from 


-equation (5)—when the brake shoe and 


wheels are each half worn—and then cal- 
culating the brake-beam force P for the 
angles g, and a, that exist when the 
brake shoes and wheels are fully worn. 
To facilitate the application of the prin- 
ciple of inclined hanger links, the various 
angles of inclination for half-worn brake 
shoes and wheels, and the corresponding 
braking forces have been determined for 
different conditions, as to truck wheel 
base and diameter of wheel, and are tabu- 
lated below. 

It will be observed in equation (5) 
that the angle of inclination of the 
hanger links varies inversely with the 
wheel base of the truck, which is fortu- 
nate, since long wheel base is desirable 
also in all other respects (ease of riding, 
minimum wear and tear of the wheel 
flanges and truck frames, etc.), except 10 
cases where curves are so sharp that long 
wheel base interferes with curving. The 
full compensating inclination of hangers 
may be employed for any size of wheel, 
where trucks have a wheel base of eight 
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feet; and, for wheels of thirty-three and 
thirty-six inches diameter, it may also gen- 
erally be employed where the wheel base 
is seven and one-half feet. With passenger- 
car trucks of ordinary construction, 
partial compensation may be obtained, for 
wheels of larger diameter than thirty-six 
inches, where the wheel base is aeven and 
one-half feet, and, for thirty-three and 
thirty-six-inch wheels, it may also be ob- 
tained where the wheel base is but-seven 
feet. Shorter wheel base than seven feet, 
while requiring a large angle of inclina- 
tion of hanger links, provides insufficient 
room for an inclination of any value, un- 
less the hanger links are so short that the 
variation of the angle destroys its utility, 
or the trucks are low, so that the height h 
is also reduced as the wheel base b is 
reduced. 

The method of applying the principle, 
in cases where the full compensating 
angle of inclination can not be used, de- 
pends primarily upon the relations ex- 
pressed in equation (3). As the braking 
force must be so established that the for- 
ward pair of wheels shall not slide when 
the wheels and brake shoes are fully worn, 
the friction of the brake shoes upon that 
pair of wheels must correspond with the 
rail pressure at that time, and the friction 
of the brake shoe upon the rear pair of 
wheels will necessarily be 


1 - f, tan pı 
F 


=i 
1+ f, tan p 
as found from equation (3), in which 
p, 18 the value of the angle of inclina- 
tion of the hanger link to the wheel tan- 
gent when the brake shoes and wheels are 
fully worn.’ It has been shown that 
2.4 w 


F, = T,+ (T, + T;) 


and that 
2.4 w 
F,= T,+ “Ww (T, + T,) 


and, by combining these two equations, 


WwW 
T, +T = ——— (F, + F:) 
W+4.8 w 
and 
(W + 2.4 w) F, —2.4 wF, 


ai W + 4.8 w 
The rail pressure, for the forward pair of 
wheels, was found to be 


W WA k 2W, d 
Beotio -Dt 

4 W 6 l W b 
(T, + T,) 


If the full rail friction of this pair of 
wheels be utilized, R, = T,/f, and the 
above values of T, and T, + T, being sub- 
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stituted iñ this equation for the rail press- 
ure, it may be solved, with the aid of 
the above value of I, in terms of F, and 
tan p, to yield values of F, and F,, which 
depend simply upon the available rail 


pressure of the forward pair of wheels 


when the brake shoes and wheels are fully 
worn. These values of F, and F, being 
then applied in equation (4) and repre- 
senting the value of the angle a when the 
wheels and brake shoes are fully worn by 
a, the necessary braking force to be ap- 
plied at each brake beam becomes 
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and W, = 1/6 W. Generally, 4 = 34 
inches, and 4/7 = 1/15. The height of 
the centre of gravity of the truck varies 
with the diameter of the wheels; for 33- 
inch wheels, d = 20 inches; for 3v-inch — 
wheels, d = 20.5; for 38-inch wheels, 
d = 21; for 40-inch wheels, d = 21.25; 
and for 42-inch wheels, d = 21.5; the 
weights of wheels differ both with the 
diameter and the construction; a fair 
average appears to muke 4.8 w = 0.071 
W for 33-inch steel-tired wheels, 0.080 W 
for 36-inch, 0.059 W for 38-inch, 0.094 W 


(W + 4.8 w) (1-2 tan? p,) cos p, W 


P E [W—2A(W, Ă Ak +2 Wed] 4+ f,(W + 4.8 w) tan p] cos (a, + gp) 4 


2 


b l b 
In practice, the application of this 


brake-beam force by the air pressure in, 


the brake cylinder is through the medium 
of a series of levers and connecting rods, 
pinned together and forming the “brake 
gear.” A portion of the air pressure upon 


16 — 

45 6b 
the piston of the brake cylinder is ab- 
sorbed by the frictional rigidity of the 
brake gear; and, as the leverage of ‘the 
brake gear is always calculated from the 
piston ‘pressure, it is necessary to make 
proper allowance for the frictional loss in 
the brake gear. The only available 
results of investigation of such loss 
indicate that, in the ordinary form 
of passenger-car brake gear, the brake- 
beam force is about eighty per cent of 
that calculated from the piston press- 
ure. As the total braking force of the 
car is the sum of the forces upon the four 
brake beams, if the calculated braking 
force of the car be represented by B, it 

therefore becomes B = 4 P/0.50. 
Examination of the practice in pas- 
senger-car construction of ordinary Amer- 
ican steam railroads indicates quite gen- 
eral uniformity in respect to most of the 
various features which determine the 
angle of inclination of the brake hanger 


link and the braking force. In general, 


for practical purposes, the average of the 
conditions existing is sufficiently accurate 
and may be taken as follows: The co- 
efficient of rail friction may be regarded 
as fi = 0.75, particularly as the limiting 
conditions are those of emergency appli- 
cations. The coefficient of brake-shoe 
friction most apt to slide wheels is that 
of low speeds, near the end of the stop, 
and experience indicates a safe value to 
be fa = 4. Little error will, in any ordi- 
nary case, result from making W, = 4 W 


15 (1+ 4.8 w/W)(1— 1/g tan’ p) cos gy, 


46 — 68+ d + 4 (1 + 4.8 w) tan p, 


for 40-inch, and 0.098 W for 42-inch. 
With these values (except those depend- 
ing upon the diameter of the wheels), the 
maximum braking force, as ordinarily 
calculated, which may be used without 
injurious wheel sliding, becomes 


W 
! Cos (a, Sg pı) 


W 

For convenience in applying this prin- 
ciple to the design of truck-brake gear, 
the following table has been prepared, 
showing the angle of compensation which 
the hanger link makes with the vertical— 
that isa + m—instead of the angle g with 
the tangent to the wheel, when the brake 
shoe and wheel are half worn. The angle 
is determined by placing the centre of the 
half-worn shoe (assumed to be when the 
thickness has been reduced one-half inch), 
three and one-half inches below the centre 
of the half-worn wheel the radius of 
which is assumed to have been reduced 
seven-eighths of an inch. For con- 
venience, also, the tangent of the angle 
a + @ is given, so that a convenient 
definite distance having been laid off 
from the centre of the lower hanger link 
pin upon the vertical line through it, a 
horizontal] distance from its upper end, 
equal to the product of this tangent and 
the vertical distance, will determine a 
point in the hanger link, and consequently 
its direction. ‘The upper end will, of 
course, be fixed by the position in which 
the upper pin can be supported by a 
bracket from the truck transom, the 
length, however, being as great aa pos- 
sible. The braking force B is also given, 
as determined from the angles a, and Q, 
when the brake shoe has been reduced one 
inch in thickness and the radius of the 
wheel has been reduced one and three- 
quarters inches. Aa already stated, only 
partially compensating angles of inclina- 
tion occur for a wheel base of eighty-four 
inches and, with thirty-eight, forty and 
forty-two-inch wheels, for a wheel base of 
ninety inches. In the other cases, full 
compensation occurs. 

(To be concluded.) 
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An Interesting Journal of Samuel F. B. 


HE series of letters which was 
| presented in last week's issue 
of the ExvectrricaL REVIEW is 
concluded in the following instalment. 
As explained last week, these letters 
form a part of a diary kept by 
Samuel F. B. Morse, and are a re- 
liable and accurate record of the early 
history of the telegraphic line between 
Baltimore and Washington. 


August 29th, 1843 

Sir 

I have the honor to report that the ex- 
periments recently made upon my Tele- 
graphic wire have demonstrated the neces- 
sity of a greater quantity of wire in the for- 
mation of coils for the larger magnets, of 
which there are six to each coil, consuming 
in its construction one mile of wire. To 


she 


he, lale- 
A žur len D 
ka WA lho 


a ee at ee ee 


(Concluded.) 


day since the wire ready for the pipes was 
delivered at his factory, and by the terms 
of the contract he was to deliver to me 
“19,000 yards of pipe in thirteen working 
days thereafter" and not one foot is as yet 
ready. One weeks delay I allow for the 
damage and confusion occasioned by the 
flood. There-is no intrinsic difficulty in the 
making of the pipe or of the introduction 
of the wire into it as it is made according 
to my plan. But it seems to me that a suffi- 
cient force of operatives is wanting, and a 
yankee contriving go ahead management is 
very much needed. I think the difficulties 
in the operation of carting and manufactur- 
ing are now overcome, but I am beginning 
to have my doubts whether the Contractor 
can retrive his lost time. or fulfill his con- 
tract in its spirit. to the letter he cannot. 
I wish therefore to know how long a delay 
is practicable on the part of Mr. Bartlett, 
and in case my fears should be realized in 
regard to the pipe whether the Month of 
Nov’'r will be a good and sufficient time for 
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unable to supply in season little more than 
one fourth part of the pipe contracted for, 


I have taken the necessary stepe for having 


the deficiency of some 25 to 30 miles sup- 


plied from another source if practicable. 
By resorting to another process of manu- 
facture, and of insertion of the wire into 
the pipe, a leas diameter of bore is neces- 
sary so that although the price of lead in 
the market since the date of Serrells con- 
tract has risen about 50 cents per hundred 
pounds, I am confident of being able to 
avoid any loss to the Gov'nt for the delin- 
quency of Mr. Serrell, other than loss of 
time in the progres of the experiment from 
the season of the year, into which the delay 
has driven me. Under these circumstances, 
as Mr. Serrell has manifestly exerted his 
whole ability to discharge his contract in 
good faith, his delinquency having been oc- 
casioned by accidents. I am desirous of be- 
ing authorised to supply the remainder of 
the pipe contemplated in the Contract with- 
out further dependence upon him provided 
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each magnet there are two coils, conse- 
quently each magnet requires two miles of 
wire. I have already one magnet complete, 
but for my five remaining magnets I re 
quire 10 miles or 700 ths of wire, the pro- 
curing which at 34 cents per Ib. or an ag- 
gregate of $238, I submit for the approba- 
tion of the Honb. Secretary. 

I would also further report that my wire 
in quantity about two miles was injured by 
the late unusual rain storm, the water fill- 
ing the basement in which my lead pipe 
is in process of manufacture to the ceiling, 
delaying my operations for a week or ten 
days. My damage otherwise is trifling and 
can be made whole at an expense of within 
dollars. . . > 
cd I have the honor to be, &c. 

To Hon. J. C. Spencer, S F B Morse 
Secy of the Treasury. 


æ — m mM 


r Sir 
es have been daily expecting to hear from 
you and to be called on for the draft author- 
‘sed in my last letter, But I write now in 
some perplexity. I fear a failure in regard 
to time on the part of the contractor for 
the pipe. It will be three weeks next Tues- 


the completion of his operations, and in 
case of necessity only whether it will be 
any inconvenience to him to postpone the 
trenching operations until then. If the 
pipe can be got ready, I should wish the 
trenching to commence earlier, by the mid- 
dle of Oct’r as you desired in your last Iet- 
ter. But if not I should wish a delay to 
suit the exigency. I will apprise you ina 
few days of the prospects. I now write 
rather to advise you in time of an appre 
hended difficulty, so that no damage may 
accrue to Mr. Bartlett. I try to think that 
my fears are not well grounded. Other mat- 
ters go on well. 
Your Y freind & Ser 
S F B Morse. 
F. O. J. Smith, Esq., 
Portland, Maine. 
Sept’er 1, 1843, New York. 


New York, Oct. 28th, 1843 
Sir 
I have the honor to report that after 
every indulgence as to time, consistent with 
my paramont duties to the Gov’t which I 
could extend to Mr. Serrell the Contractor 
for the lead pipe for the Telegraphs he is 


it can be supplied without an increased cost 
to the Government, beyond the aggregate 
amount contemplated in Serrell’s contract. 
I would improve this occasion to an- 
nounce to the Department the commenc® 
ment of the trenching at Balt. on the line 
of the R Road to Wash’n and the laying 
down of the conductors. The work was 
commenced on Saturday Oct. 21st 1843 and 8 
o'clock A M. 
With the highest respect . 
Y Mo Ob Sert 
Supt of the 
Blec Mag Tel 
To the Hon. John C. Spencer 
Sec’y of the Treasury. 


Copy of Instructions to Profr L. D. Gale 
Assistant Super. &¢ 
New York Nov 9th 1843 

Sir 

You will remain in superintendan ce of 
matters at Mr. Serrelle until, the pipe bie be 
he can complete by the 16th inst. rao 
finished, approved and delivered on as 
the packet for Baltimore. Whatever >i 
mains of wire An>pipe uneoldered T 
reels; heve- it wound up anad proper 
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to F. O. J. Smith or me. 
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taken of it, and have it delivered (taking 


recetpte of the same) to Messrs. Tathams 
placing it in charge of Prof. Fisher. See 
that al] the property of the Government at 
Mr. Serrells, such as tools, spare reels, &c. 
if not required at Tathbams is collected to- 
gether and returned to my office in Nassau 
St., to be stored safely away. Keep B. F. 
Taylor with you to assist in your operations 
until you leave Mr. Serrells. Then give him 
the means $9.00 travelling expenses to go 
to Baltimore and report himself to Mr. 
F. O. J. Smith or to me. When Mr. Battin 
is done at Mr. Serrells give him also $9.00 
for his travelling expenses and let him go 
to Baltimore and report himself to F. O. J. 
Smith. After all is finished at Serrells as- 
sist at Tatham’s with Dr. Fisher to expe- 
dite the proving of the pipe. See my in- 
structions to him respecting the operations 
there. After the 20th inst. or after every 
thing is completed at Tatham’s, give Chase 
$9.00 to pay travelling expenses to Baltimore 
and let him go on and report himself there 
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with him. He was naturally disposed to 
think more of his telegraphic mode than its 
intrinsic merits deserve. Ingenious as it is, 
it is attended with disadvantages to which 
mine is not subject, and mine has many ad- 
vantages which do not belong to his mode.- 
In speaking of the Alphabetic characters 
of lines and dots I reminded him that they 
were mine which he used, and that they were 
patented in this country. .He told me that 
they were not mine but a Mr. Swaim’s of 
Phila. and referred me to the Amer. Museum 
where I would find the same thing. At this 
I was surprised and took the earliest oppor- 
tunity to go over to the Museum and exam- 
ine into the matter. Found a sort of Tele 
graph made of two stations of two buttons, 
one of which was made to show a dot, and 
the other a perpendicular line, but at each 
of the stations was Mr. Swaim’s book, and 
also my alphabet; Mr. Swaims book is en- 
titled the “Mural Diagraph” and as its name 
plainly indicates is intended and only in- 
tended to communicate by sound through a 


> 
nr 


on the wall, his scratch is used also to de- 
scribe a particular kind of a sound, and, in 
describing it, he represents the scratch by 
a perpendicular not a horizontal line. A 
knock & a scratch are represented thus, . | 
when written down, by the person the other 
side of the wall, he then may learn they are 
intended for a letter. Now my Telegraphic 
Alphabet is composed of dots & dashes or 
horizontal lines, without which horizontal 
character dots and lines are useless in the 
Electric Telegraph. Is not nere an essential 
and controlling difference? The one kind 
cannot be used in the Telegraph, that is, 
the combination of the dot & perpendicular 
line, but the other kind is essential to use in 
the Telegraph, that is, the combination of 
dots and horizontal lines.- Swaim’s were 
never intended to be written down beyond a 
few feet; not out of hearing of the voice of 
the person who knocks or scratches on the 
wall; for a scratcn on the wall cannot be 
heard even at the limited distance at which 
a knock on a wall can be heard. While my 
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Fra. 2.—Fac-SimiLe Morse LETTER or Avcust 10, 1843—CONCLUDING Part CONTAINING PROPHECY or OCEAN TELEGRAPHY. 


You and Dr. 


Fisher will then follow to Baltimore, your 

travelling expenses at the rate of 10 cents 

ber mile will be paid by the Govnt. 
Respectfully Y Mo Obt sert 


Prof. L. D. Gale S. F. B. Morse 


_ Then follows a letter to T. W. Mc- 
Cullock, and two to the Secretary of the 
Treasury, the latest bearing the date, 
December 27, 1843.” A fourth letter to 
the Secretary of the Treasury, dated 
March 20, 1844,” closes this section of 
the journal, and the second begins as ex- 
plained above. From this we quote the 


following: 

Let Saturday April 22d 1848 
ió t again for N. York in morning boat 
a7 meet Mr. Bain who I learned was in the 
fo y, arrived at 5 o'clock at Astor house 

und him there and had much conversation 


Wall. It was intended as he says that in- 


valids or prisoners might have a means of 
communicating with one another through 
the wall. A knock meant |: two knocks 2 
&c and a knock and a scratch on the wall 
meant something else. In order to describe 
this knocking & scratching on the wall, Mr. 
Swaim represents in his book one knock by 
a dot thus (.) two knocks by two dots (..) 
& so on, his scratch is represented by a 
perpendicular line, and these are the dots 
& scratches, which it is pretended are the 
same with my dots and dashes or lines com- 
posing my Telegraphic Alphabet. They are 
not the same, nor are they intended or 
adapted to the same purpose. Mr. Swaims 
combination could not be used in the tele- 
graph and even if I had met with them pre- 
vious to my invention of my Alphabet, an 
essential and radical change is necessary 
before they could be used for my purpose. 
Swaims dots are used by him to describe 
sounds of a particular kind, to wit a blow 


combination of dots & dashes were intended 
to be written, thousands of miles distant, 
and are especially devised for that end and 
perfectly adapted to it- I did not invent 
the dot, nor did I invent the line; nor did 
I invent the combination of dots and per- 
pendicular lines, but I did invent the com- 
bination of dots and horizontal lines for the 
specific purpose of an Alphabet and applied 
and appropriated, this combination to im- 
print characters at a distance by electricity 
previous to any other person, even if they 
were like Swaims exactly, I content that 
my patent is good for applying them to a 
use never before employed. 


Thursday Ap. 27 1848 
My birthday 57. Mr. Kendall came up 
with me and passed the night. We return 
again this evening. Wrote Mr, Walker, 
Utica and enclosed? three, notes of Pomeroy 
& Walker &c for $500.00 ($500.00) and 
$1000.00 Sant ta Dane næm- t— ~~ ~- 


hem 
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The American Association for the Advancement of Science—Con- 
vocation Week in the National Capital. 


HE plan of holding the fifty- 
second annual meeting in mid- 
winter, and in Washington, proved 

very successful. An unusually large 
number of members from the dif- 
ferent states and Canada was present, 
and the Washington contingent turned 
out in force. Of the 972 members 
registered, 351 were residents of Wash- 
ington. The District of Columbia is full 
of scientists, and when they are aroused 
science begins to “hum.” Many of these 
are known the world over as being among 
the most learned in their respective pro- 
fessions, and they are constantly engaged, 
either in government service or in a 
private capacity, in pursuing scientific 
investigations, the results of which they 
are always prepared to give. To this fact 
is largely due the success of the meeting. 
Every known “ology” was represented, 
and some newly invented ones were 
promulgated. The topics presented and 
discussed covered a broad range, from 
“the light of the stars” to “the vasomotor 
influence of the third cervical nerve upon 
the circulation in the rabbit’s ear.” The 
great discoveries and epoch-making ad- 
vances of the year, having already been 
‘made public, called for little attention. 
The discussions were confined mainly to 
the relatively smaller things which, to- 
gether, mark the general advance of 
scientific knowledge. 

The business affairs of the association 
and the entertainment of the visitors were 
managed by a number of appropriate 
committees under the direction of Dr. 
Charles D. Walcott, director of the geo- 
logical survey. 

The addresses of the retiring president, 
Professor Asaph Hall, the eminent 
astronomer, and of the new president, 
Professor Ira Remsen, the equally dis- 
tinguished chemist, related principally to 
the respective specialties of these gentle- 
men and were masterpieces. Professor 
Hall gave a brief and clear sketch of the 
history of astronomy, from the earliest 
times, with an eloquent prophecy of its 
great development in the future. He said 
that not only astronomy, but all the other 
sciences, should exert a powerful influ- 
ence in promoting the cause of humanity 
and in bringing all peoples of the world 
into harmony. He referred to the United 
States as a vast field for scientific work 
in many branches, and expressed the hope 


By George C. Maynard. 


that the men of the future would be able 
to solve the problema that arise. He 
struck a hard blow at certain popular 
methods of education, declaring that “our 
schools and colleges send forth every year 
many educated people, and it is disheart- 
ening to see how little influence they have 
in publie life.” 

Columbian University, located in the 
heart of the city, two squares from the 
White House, was practically turned over 
to the association, and convenient meeting 
places for the various sections were thus 
provided. 

The titles and presidents of the dif- 
ferent sections are as follows: 

A—Mathematics and astronomy, Pro- 
fessor George Bruce Halstead, Austin, 
Tex. 

B—Physics, Professor Ernest F. Nich- 
ols, Hanover. N. H. 

C—Chemistry, Professor Chas. Bask- 
erville, Chapel Hill, N. C. 

D—Mechanical science and engineer- 
ing, Professor Clarence A. Waldo, La 
Fayette, Ind. | 

E—Geology and geography, Professor 
W. M. Davis, Cambridge, Mass. 

F—Zoology, Professor C. W. Hargitt, 
Syracuse, N. Y. 

G—Botany, Dr. F. V. Coville, Wash- 
ington, D. C. 

H—Anthropology, Professor George A. 
Dorsey, Chicago, Ill. 

I—Social and economic science, H. T. 
Newcomb, Philadelphia, Pa. 

K— Physiology and experimental med- 
icine, Dr. W. H. Welch, Baltimore, Md. 

Other societies holding meetings in 
conjunction with the American Associa- 
tion for the Advancement of Science were 
the American Anthropological Associa- 
tion, American Chemical Society, Ameri- 
can Folk-Lore Society, American Micro- 
scopical Society, American Morpholog- 
ical Society, American Philosophical As- 
sociation, American Physical Society, 
American Physiological Society, Ameri- 
can Psychological Association, American 
Society of Naturalists, Association of 
Anatomists, Association of Economic En- 
tomologists, Astronomical and Astro- 
physical Society of America, Botanical 
Society of America, Geological Society of 
America, the National Geographie So- 
ciety, Society of American Bacteriolo- 
gists, Society for Morphology and Physi- 
ology, Society for the Promotion of Agri- 


cultural Science, Zoologists of the Central 
and Western States and the Sigma Xi 
Honorary Scientific Society. 

An examination of this array of organ- 
izations devoted to scientific specialties 
did not justify the hope that much atten- 
tion would be given to subjects of most 
interest to the readers of an electrical 
journal, and the results were not disap- 
pointing. A few valuable papers relating 
more or less to electrical topics were pre- 
sented, but most of them incidentally re- 
ferred to devices auxiliary to other appa- 
ratus or processes, and many of these 
have already been described. 

The association numbers among ite 
membership more than 300 leading elec- 
trical men, many of whom belong to the 
American Institute of Electrical Engi- 
neers. Alexander Graham Bell, Charles 
F. Brush, A. E. Kennelly, W. J. Hammer, 
Calvin W. Rice, E. L. Nichols, Professor 
H. S. Carhart, Professor George F. 
Barker and other equally prominent 
authorities on electrical subjects were in 
attendance, but the American Aasociation 
afforded no rallying point for them. 
“Affiliation” is the password to good 
standing at these annual gatherings. The 
American Institute and the other great 
national societies devoted to the numerous 
branches of electrical engineering are not 
recognized as “affiliators.” 

Speaking before the section of Mechan- 
ical Science and Engineering, Professor 
Webb, of Stevens Institute, referring to 
the subject of electrical engineering, said: 
“This is a branch of engineering which 
more. than any other joins the scientific 
with the practical and bases the latter more 
immediately on theoretical considerations 
and mathematical calculations. It differs 
widely in this respect from other branches 
of engincering, and for this reason 
papers which otherwise might come to 
this section are easily included under the 
head of physics, just as formerly all papers 
of scientific affinities went together into 
one section. Now, since section D hae 
been in existence, a paper, say, On Ther- 
modynamics has been considered suitable 
for it, for although its matter was really 
a branch of physics, its engineering Con- 
nections would naturally bring it to us. 
Now, section B is overloaded with papers, 
and I would suggest that some effort be 
made to get into this section euch papers 
as may properly be claimed under elec- 
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trical engineering, interpreting it broadly 
if need be. This section is the engineer- 
ing section, and its life depends on inter- 
esting and involving all branches of en- 
gineering in it and its success.” 

The cooperation of the electrical en- 
gineers may be important to the success 
of section D, but the value of such an ar- 
rangement to the electrical engineers is 
not so certain. The number of persons 
attending the meetings of the sections 


' was usually between ten and fifty. In 


most cases the communications were made 
orally and no record of the discussions 
was made. Very few complete written 
papers were filed. The addresses of 
the various vice-presidents are the prin- 
cipal papers printed by the associa- 
tion. All the reports of the entire six 
days’ proceedings are limited to one 
octavo volume of about 600 pages, and a 
single, unintelligible line is often the 
only “abstract” of a paper that was never 
written. 

The address of Professor John J. 
Flather, vice-president of the Section of 
Mechanical Science and Engineering, en- 
titled “Modern Tendencies in the Utiliza- 
tion of Power,” was largely a review of 
the last year’s progress and contained 
nothing particularly new. Professor 
Flather ascribes the present commercial 
supremacy of the United States to the 
perfection of her machinery and dis- 
cusses the advances made in the applica- 
tion of steam, compressed air, electricity 
and gas. He predicts a largely increased 
use of gaa engines and the steam turbine 
for operating electric generators. On the 
subject of electric power, he said: “The 
introduction of the electric motor in ma- 
chine shops and factories was at first 
looked upon with disfavor and was op- 
posed by many manufacturers, but the 
innovation obtained a foothold, and the 
advantages which were at first unfore- 
seen were found to attend its use, so that 
now it is being very. generally adopted 
for a wide variety of work.” “There 
should be no comparison between the cost 
of power by compressed air and its bril- 
liant rival, electricity, since each has its 
own field of usefulness, yet it may be in- 
teresting to note for our present purposes 
the efficiency of electric power. A modern 
shop generator belted from an engine will 
have an efficiency of about ninety per cent 
when working under favorable conditions, 
but as the average load is ordinarily not 
more than two-thirds full load, and often 
much less, the efficiency will not usually 
be more than eighty-five per cent. Since 
the engine friction was added to the losses 
in Compression, ao aleo it should be con- 
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sidered here, in which case the efficiency 
of generation will lie between seventy-five 
and eighty per cent. With a three-wire, 
220-volt system the loss in transmission 
need not be more than five per cent, so 
that the efficiency at the motor terminals 
will not be far from seventy-five per cent. 
Where cheap fuel is available it is found 
in most cases that electric power can be 
purchased more cheaply from a central 
station. In those localities where the cost 
of fuel is high, electric power can often be 
purchased more cheaply from a central 
station, which possibly obtains its power 
many miles distant and transmits it elec- 
trically to a convenient distributing 
centre where it is used for power and 
light. It has been suggested that the 
future of long-distance transmission de- 
pends largely upon the development of 
oil as a fuel; but at the present time the 
outlook for oil fuel in general competi- 
tion with coal for long-distance trans- 
mission is not encouraging.” 

One of the most valuable papers was 
on the “Construction of a Sensitive Gal- 
vanometer,” by Mr. C. G. Abbot, the di- 
rector of the Astrophysical Observatory, 
with an introduction by Secretary S. P. 
Langley, of the Smithsonian Institution. 
Mr. Langley drew attention to the 
marked increase of sensitiveness of the 
galvanometer within twenty years, and es- 
pecially to the necessity of steadıness as 
well as sensitiveness. 

The paper of Mr. Abbot was descriptive 
of the improvements introduced in the 


galvanometer for bolometric purposes at - 


the Smithsonian Observatorv. At present 
the instrument is of 1.6 ohms fotal re 
sistance, composed of sixteen coils in 
series. Its needle system has forty-eight 
magnets in eight groups, and weighs ten 
milligrammes. A current of 5 x 10” 
amperes gives a deflection of one milli- 
metre on a scale at one metre. The in- 
strument is supported on the Julius three- 
wire suspension, this support, however, 
itself being floated on mercury. Triple 
magnetic shielding is made use of. The 
air is exhausted from the galvanometer 
case. Under these circumstances the in- 
strument ig so steady that one-tenth milli- 
metre deflection can be read on a scale at 
five metres with time of swing of ten 
seconds, so that a current of 1 x 10" 
amperes is possible to measure. 

Reference was made to the numerous 
experiments and considerable mathemat- 
ical treatment which have been devoted 
at the observatory to the subject of con- 
struction of coils and needle syatems. It 
was stated that in the sixteen-coil form 
of galvanometer sensitiveness was in some 
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degree sacrificed for aelaticism and 
steadiness, and that a four-coil instru- 
ment of 1.6 ohms resistance had been 
used with needle system weighing 1.9 
milligrammes, whose computed “con- 
stant” at ten seconds’ single vibration 
was 1 x 10-" but that it was less satis- 
factory than the sixteen-coil galvanom- 


eter. 
As generally used with the bolometer, 
the galvanometer swing is only one to two 
seconds, and one millimetre deflection 
corresponds to about 1 Xx 10° amperes. 
The whole bolometric apparatus is so well 
behaved that the switch to the galvanom- 
eter is left in constantly for weeks with- 
out “drift” exceeding a few centimetres, 
and without need of rebalancing the cir- 


cult. 
The section of mechanical science and 
engineering started a hot back-fire against 
the metric system of weights and meas- 
ures. Professor Webb, of Stevens Insti- 
tute, explained and recommended the 
adoption of a system having sixteen, in- 
stead of ten, as its basis, and while the 
members of the section did not officially 
commit themselves in its favor, it was 
evidently regarded as better than the 
metric aystem against which the opposi- 
tion was determined and practically 
unanimous, 

Mr. Allen R. Foote, formerly secretary 
of the National Electric Light Associa- 
tion, appeared before the section of social 
and economic science and read a lengthy 
paper explaining his well-known views 
on “the economic laws of competition and 
monopoly.” 

During the week the Smithsonian In- 
stitution, National Museum, Naval Ob- 
servatory and all other scientific govern- 
ment bureaus were thrown open to mem- 
bers of the association. One of the 
places which attracted much attention 
was the liquid air plant of the Columbia 
Liquid Air Company, said to be the 
only commercial plant of its kind 
in this country. It occupies a build- 
ing formerly used as a cable railway 
power-house, ie equipped with 200-horze- 
power boilers, two compressors and a 
liquefier embodying some novel featufes 
of construction. The plant has a capacity 
for producing about twelve gallons of 
liquid air per hour, but the company finds 
little demand for it. 

The social functions of the convocation 
were attended with quite as much interest 
and zeal as were given to the scientific 
meetings. Dinners, banquets, receptions, 
smokers and other entertainments were 
provided to the limit of the entertained. 
The largest brewery in the city was thor- 
oughly analyzed by the chemists. John 
Hays Hammond graphically described 
King Solomon’s mines on Friday night, 
and on Saturday morning the association 
had a final gathering’ at the White 
House, where the members were cordially 
greeted by President Roosevelt. 
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Report on the Engineering and Operating Features of the 
Chicago Transportation Problem. 


Arnold to the Committee on Local 
Transportation of the Chicago City 
Council. Mr. Arnold was retained 
by the city of Chicago last July, in con- 
formity with an ordinance passed by the 
city council, to report upon the engineer- 
ing and operating features of the Chi- 
cago transportation problem. The report 
is divided into six parts, the first contain- 
ing a general discussion of the street rail- 
way systems and conditions governing 
them. The second shows the inadequacy 
of present terminals and service, and 
makes recommendations for improvement 
under divisional ownership. ‘The third 
section contains an exhaustive study of 
the population and development of the 
transportation business in Chicago, and a 
discussion of the probable future increase, 
with an analysis of the capitalization and 
financial results obtained in past opera- 
tion. The fourth section considers 
through routes, universal transfers and 
the one-city-one-fare question. Part five 
is a discussion of a new, reorganized and 
unified system of street railways for Chi- 
cago; and in part six the technical prob- 
lems, valuations and estimates for the 
different classes of service proposed 
are considered in detail. To the 
report are attached ten appendices, re- 
lating to present and recommended 
routes, schedules, ete., fifteen plates and 
a portfolio containing fourteen maps. 
The following is a letter of trans- 
mittal: 


[> is a report by Mr. Bion J. 


To the Honorable Chairman and Members 
of the Committee on Local Transportation 
of the City Council of the City of Chicago. 
GENTLEMEN: 

I have the honor to present herewith my 
report on the several questions relating to 
the city’s local transportation situation 
submitted to me by your honorable body, 
as set forth in the agreement between the 
City of Chicago and myself, bearing date 
of July 19, 1902, a copy of which is hereto 
attached. 

The situation has been thoroughly can- 
vassed. The operating statistics of the 
Chicago City Railway Company. and the 
Chicago Union Traction Company have 
been willingly submitted. and an ex- 
haustive study of them has been made. 
All facilities have been extended to 
me by the officials and departmental 
heads of these companies, and the offi- 
cials of the several elevated railroad 
companies, as well as the several companies 
controlling the underground utilities, all 
of whom have very kindly, and with con- 
siderable trouble to themselves, furnished 
me with the data required in my investi- 
gation. The officials of several railway com- 
panies operating roads in other cities have 
courteously furnished me with valuable 
statistics. 

All recorded information contained in the 
several bureaus of the city government and 
the personal knowledge on all subjects per- 
taining to the transportation matter pos- 
sessed by the several bureau chiefs have 
been freely placed at my disposal, for all 
of which assistance rendered and courtesies 
extended I desire at this time to express 
my thanks and appreciation. 

I have not assumed it my place to take 
sides in the report one way or the other on 


questions of municipal policy concerning 
which there may be differences of opinion, 
except where the questions are in their na- 
ture clearly engineering or transportation 
questions. The franchise policy of the city 
with reference to these matters I have con- 
ceived to be outside of my province. The 
plans for a comprehensive system of street 
railways suited to the needs of the com- 
munity as set forth in the report would be 
the same whether the system be owned and 
operated by a private corporation, or owned 
and operated by the city, or owned by the 
city and operated by a private corporation 
under lease. So far as engineering features 
alone are concerned, it is immaterial 
whether the subway svstems as outlined be 
owned by the city or by a private corpora- 
tion. 

In connection with my investigation of 
this problem I have considered many plans, 
such as movable sidewalks, elevated side- 
walks, sub-sidewalk railways, and elevated 
structures for carrying railways, pedes- 
trians, and the present underground utili- 
ties, some of which plans originated with 
me and some with others, but after a care- 
ful study of the situation the magnitude of 
the problem as evidenced by the great num- 
ber of passengers which must be taken in 
and out of the business district in very 
short periods of time, night and morning, 
has forced me to abandon some of my pre- 
conceived ideas, and it is my opinion that 
a full realization on the part of others of 
the exact conditions which must govern a 
comprehensive solution of this problem 
would show the advocates of the other plans 
the inadvisahbility of their adoption. It is 
possible, however, that some of the sug- 
gestions relating to super-surface structures 
may some day prove advisable to adopt in 
Chicago, but probably not until the capaci- 
ties of the systems recommended in this 
report, or other similar systems, have been 
reached. 

The question of the utilization of the 
water power of the Sanitary District Canal 
for generating electricity and transmitting 


_ it to Chicago for the operation of its street 


railways has also heen considered, but inas- 
much as a decision regarding it need not 
be made at present. and from the further 
fact that the question was not involved in 
my commission, I have not submitted a 
discussion of it. 

I have endeavored to outline not only 
one plan but several plans, some of which 
if adopted would give the citizens of Chi- 
cago the best’ surface railway transporta- 
tion facilities capable of attainment under 
the conditions. These facilities can not be 
attained at once, and the transition will 
probably be gradual. In order to make it 
possible to get immediate relief a plan of 
surface tracks, which could ultimately be- 
come a part of a combined svstem, has been 
outlined. This plan provides for ample 
facilities on the surface for the present 
needs, permits of through traffic between 
all divisions with the joint use of tracks, 
and makes it possible to immediately 
abandon the river tunnels for street car 
purposes, thereby permitting the river chan- 
nel to be immediately deepened for the ac- 
commodation of lake traffic, and portions of 
the tunnels to be still retained for future 
subway uses. 

In closing, I desire to acknowledge the 
valuable assistance rendered me by Messrs. 
Charles V. Weston, C. E.. Augustine W. 
Wright, C. E.. Oren Root. Jr., and George 
C. Sikes in the preparation of this report, 
and to thank the respective office forces of 
Mr. Weston and myself for faithful and 
efficient services rendered. 

I also wish to acknowledge the considera- 
tion shown me by the chairman and each 


member of your honorable committee for 
allowing me to perform my duty unhind- 
ered by suggestions, and I trust that the 
information contained in the report will be 
found sufficiently exhaustive and of sufi- 
cient merit to enable your committee to 
formulate a line of action which will lead 
to practical results. 
Respectfully submitted, 
Bion J. ABNOLD, 
Consulting Electrical Engineer. 
Chicago, November 19. 


Under the heading of “general discus- 
sion” if is shown that the cities of this 
country are laid out and developed on one 
of three distinctive plans, each plan re- 
quiring a different general system of 
transportation routes to serve its popula- 
tion. The first plan has water front on 
both sides, such as that of New York 
citv. The second, or valley plan, has a 
river running through the centre, with 
the population and business districts on 
both sides. Pittsburg is an example of 
this. The third plan is known as the 
radiating plan, and has territory on one 
side of the water front. To this class 
Chicago belongs. 

The peninsula and valley plans usually 
call for a comparatively small strect rail- 
way track mileage, and great traffic density 
is found on that mileage. The radiating 
plan means greater street railway mileage 
for the population served, with much 
smaller gross receipts per capita. Thus, 
the transportation systems of New York 
earn about $13 per capita. Those of San 
Francisco earn nearly $14 per capita, 
while the surface and elevated lines of 
Chicago earn less than $10 per capita. In 
addition to the smaller earning capacity 
of the radiating plan, this offers another 
serious difficulty—that of preventing the 
dishonest use of transfers. hte 

In discussing the present condition In 
Chicago it is shown how the city has been 
divided into three parts by the unfortu- 
nate course of the Chicago River, and the 
inconveniences to the population due to 
this condition are pointed out. Thus, the 
business section of the city is crowded 
into a small district, and there are little 
or no transportation facilities between the 
other sections of the city. The problems 
to be solved in relation to transportation 
facilities for the whole of Chicago and 
suburbs are: To devise some method 0 
operation which will relieve congestion of 
the overcrowded thoroughfares in the 
business district of the city; to furnish 4 
more ready means of intercourse between 
the separate divisions of the city, and 
to furnish a means of distributing 
passengers brought into the several 
railroad stations and for transferring 
them from one station to another. | 

The reasons for the present unsatisfac- 
torv conditions are these—the present ter- 
minal facilities, as arranged, are utterly 
inadequate. the operation of cars by cable 
power prohibits the use of the maximum 
capacity of the terminal facilities that are 
provided. The third reason is the lack of 


ogi pp DS e E 
a a, ——————— 


January 17, 1903 


electric power in the business district. 
The following recommendations are made: 
All cable operation should be abandoned 
and the cable trackage converted into 
either overhead trolley or underground 
conduit for the electrical propulsion of 
cars, as either of these two systems gives 
greater facilities and is more flexible. 
The territory embraced by the Chicago 
River on the north and west and Twelfth 
street on the south should be used in com- 
mon by all companies for the proper loca- 
tion of loop tracks. 

In regard to electric systems, it is held 
that under any circumstances overhead 
construction should not be permitted in- 
side of the business district. Outside of 
this district the objections to the overhead 
trolley are mainly on account of its ap- 
pearance. 

Part three contains a study of the 
growth of population, which is exceed- 
ingly interesting. The city of Chicago is 
considered from its foundation. In this 
part of the report the free use of graph- 
ical methods made shows clearly the facts 
brought out in the text. The ten years 
from 1880 to 1890 show an increase from 
natural growth, of 5.5 per cent com- 
pounded. The six years from 1894 to 
1900 show an increase of 4.29 per cent 
per year compounded. The following 
two years show an increase of three per 
cent compounded. 

In order to arrive at a basis to estimate 
the future growth of Chicago, and from 
this the probable future gross receipts 
of a complete street railway system for 
the city, various curves have been plotted 
showing the growth of several leading 
cities of the world. From these it is seen 
that the increase for the city of London 
has been at the average rate of 1.22 per 
cent per annum. The city of Paris for 
one hundred vears shows an average in- 
crease of 1.675 per cent per annum. The 
city of Berlin from 1861 to 1900 shows 
an average annual increase of 3.23 per 
cent. The city of Philadelphia for one 
hundred years has increased at the aver- 
age rate of 3.5 per cent per annum. The 
city of New York from 1800 to 1890 
shows an average rate of increase of 3.6 
per cent per annum. The growth of the 
territory which now constitutes Greater 
New York shows an increase between the 
years of 1800 and 1880 at the average 
rate of 4.06 per cent per annum. The 
same territory between 1877 and 1900 
shows an increase of 2.8 per cent per an- 
num. The average for one hundred years 
is 3.9 per cent. 

By averaging all of the curves obtained 
by computing the growth of these cities 
an ideal curve is obtained which repre- 
sents the average yearly increase of popu- 
lation for all the cities considered for 
different periods of time, measured in 
terms of population. This curve shows 
that the average rate of increase for all 
the above cities is a gradual decrease, and 
that with a population of 2,000,000 the 
average rate of increase per vear is three 
per cent. However, the average rate of 
increase for Chicago for 1902 was actually 
7.7 per cent, or, taken from the curve for 
this city, seven per cent. 
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Curves are then plotted showing the in- 
crease in population for a period of fifty- 
two years, assuming these two rates of 
increase and applying the law of yearly 
decrease on the rate of increase found 
from the ideal curve. Assuming the seven- 
per-cent rate of increase, as found from 
the Chicago curve, it is found that the 
population in 1952 would be 13,250,000. 
Taking the three-per-cent rate of increase 
as a basis upon which to apply the law, 
it is found that the population in 1952 
would be 5,250,000. 

To approximate the gross receipts of 
all surface and elevated lines, the receipts 
per capita of seventy-four cities of the 
United States have been compared. From 
the data thus obtained a curve was plotted 
showing the rides per capita and the rate 
of gross receipts in terms of various popu- 
lations. For a city of 2,000,000, this is 
found to be 212 rides and $10.60. On 
this basis, and assuming a seven-per-cent 
rate of increase in 1902, a curve is plotted 
showing the yearly receipts for a period 
of fifty years. A similar curve is plotted 
assuming the three-per-cent rate of in- 
crease. These curves show that the gross 
receipts for 1952 should be $222,500,000 
and $70,000,000, respectively, and repre- 
sent the extremes between which the aver- 
age gross receipts of all the combined 
elevated and surface lines of Chicago will 
vary during this period of fifty years. 

From this study it is reasonably clear 
that the true rate of increase, and conse- 
quently the true curve upon which to base 
future earnings of the street railways in 
Chicago, is a varying one; for while it 
may hold at the rate of five or six per cent 
per annum for some years, it can not be 
held at this rate perpetually, but must 
gradually decrease, contrary to the gen- 
erally accepted opinion on this subject. 

For these reasons Mr. Arnold does not 
see his way clear to recommend any fixed 
percentage of increase for any length of 
time. l 

The following is Mr. Arnold’s sum- 
mary: 

SUMMARY OF CONCLUSIONS AND RECOM- 
MENDATIONS. 


I—THE ONE-CITY-ONE-FARE IDEA. 


Chicago, with respect to transportation 
as well as other things, should be re- 
garded as one city, not three. Divisional 
lines ought to be obliterated as far as 
possible. A street-car passenger should 
be carried over the most direct route be- 
tween any two points within the city 
limits for a single fare. Complete uni- 
fication of ownership and management 
is the best plan for realizing the one-city- 
one-fare idea. The same end can be ac- 
complished, however, but in a less satis- 
factory manner, under divisional owner- 
ship, by a plan of through routing of 
cara, joint use of tracks and interchange- 
able transfers. To a still less satisfactory 
degree the same end can be accomplished 
by the interchange of transfers between 
companies without joint use of tracks. 


II—THE TIIROUGH-ROUTE PRINCIPLE. 


Routes through the business district 
ought to be substituted for downtown 
terminals wherever possible. Outside the 
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business district, too, the best results 
would follow from .connecting together 
the detached lines now found on several 
streets, and operating cars over auch lines 
from end to end on the through-route 
principle. 

III—SUBWAYS. 


A system of subways should be, and 
eventually must be, built to accommodate 
the street-car traffic of Chicago and re- 
lieve the street-surface congestion in the 
business districts. Galleries should be 
provided in connection with such sub- 
ways for the accommodation of present 
and future underground utilities. Two 
subway plans are outlined-in the report. 
One plan referred to as the subway plan 
No. 1, shown on map No. 11, calls for 
three north and south subways, from 
Fourteenth street on the south to Indiana 
street on the north, and two subways en- 
tering the business district from the West 
Side, utilizing the present Van Buren 
and Washington street tunnels and loop- 
ing back to Clark street. This ia a sys- 
tem of high-level subways throughout, 
with no dips. Its estimated cost is $16,- 
000,000. The other subway plan, known 
as plan No. 2, shown on map No. 5, calls 
for practically the same north and south 
high-level subways in combination with 
three or more low-level subways from the 
West Side, passing under the north and 
south subways and reaching Michigan 
avenue, and should future developments 
warrant, under Lake Front Park as far 
as it may be extended. The low-level 
subways would require the use of ele- 
vators. The estimated cost of subways 
built according to this plan is $20,000,- 
000. Plan No. 2 is recommended as best 
for the city from an engineering and 
transportation point of view, but in case 
this plan is deemed inadvisable for busi- 
ness or other reasons a system of single- 
decked, high-level subways, as outlined 
in plan No. 1, can be constructed, which 
will, to a large extent, accomplish the re- 
sults. No subway should be built in such 
a manner as to preclude the operation of 


. cars through them on the through-route 


principle. Under either of the plans as 
outlined, the whole system of subways 
need not necessarily be constructed at 
once. One or more of the subways could 
be built at a time and utilized separately, 
but with a view to their ultimately form- 
ing a part of a comprehensive system. 
The subway plans as submitted do not 
necessarily call for the removal of all 
tracks from the street surface in the busi- 
ness district, and subway plan No. 1 
necessitates some surface loops. Under 
either plan there could be a street-surface 
system connecting the depots and designed 
to accommodate short-haul traffic in the 
business district. Under plan No. 2 there 
could also be a low-level subway system for 
connecting all depots, and by using it in 
connection with this subway all tracks 
could be kept off from the surface of the 
streets in the business district for some 
years to come. 


IV—-THE PRESENT RIVER TUNNELS. 


It is inadvisable to attempt to lower 
the present river tunnels, and at the same 
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time retain them for surface railway use, 
for the reason that dowering the tunnels 
to a sufficient depth to accommodate 
future river traffic would involve extend- 
ing the tunnel approaches at least a block 
further into the business district. In the 
interest of navigation, therefore, the tops 
of the tunnels ought to be promptly re- 
moved, leaving the lower parts of one or 
perhaps two of the tunnels for utilization 
later as parts of a future subway system. 
V—PLAN FOR A UNIFIED COMBINED SUR- 
FACE AND SUBWAY STREET RAIL- 
WAY SYSTEM. 

A plan is presented for a new, reorgan- 
ized and unified combined surface and sub- 
way street railway system, comprising the 
lines of the City Railway Company, the 
Union Traction Company, the Chicago 
General Railway Company and the Chi- 
cago Consolidated Traction Company 
within the city limits, and new lines neces- 
sary to properly connect the now discon- 
nected parts of the system. The total 
single-track mileage of this system as out- 
lined would be about 745 miles, and its 
estimated cost, if constructed new, with 
everything first class throughout, but ex- 
clusive of subways, would be $70,000,000. 
Adding $20,000,000, the cost of the sub- 
ways constructed according to plan No. 2, 
would make the total cost of the new sys- 
tem complete $90,000,000. With subway 
plan No. 1, instead of subway No. 2, the 
total cost of the new unified system would 
be $85,800,000. 


VI—PLANS FOR IMMEDIATE IMPROVEMENT 
OF TERMINALS AND SERVICE. 


Plans are presented for the rerouting 
of surface terminals in the business dis- 
trict, (1) under the present divisional 
ownership and operation, (2) under the 
joint use of tracks in the business dis- 
trict under the divisional ownership, 
and (3) under unified ownership and 
management. Immediate improvement 
af Chicago’s local transportation facili- 
ties may be effected by substituting elec- 
tric for cable power and routing cars ac- 
cordine to any of the plans outlined, all 
cars from the west and north sides to en- 
ter the business district over bridges until 
such time as subways shall be constructed. 


VII —ELECTRIC UNDERGROUND CONDUIT 
SYSTEM. 

The operation of cars in Chicago by 
the electric underground conduit system 
is practicable and feasible. Overhead 
trolley construction should be prohibited 
within the area bounded by Twelfth street 
on the south and the river on the north 
and west. Outside of the district named 
the objections to the overhead trolley are 
esthetic in nature, and it is for the city 
authorities to sav—after a balancing of 
financial against esthetic considerations— 
how much, if any, underground conduit 
construction should be required. The 
cost per mile of single track (track alone, 
including feeders) of electric conduit 
road construction would average $81,300 
for a svstem covering the city at large, 
but exclusive of the cost of power, rolling 
stock and paving. Conduit construction, 
outside of the business district, should 
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not exceed $70,000 per mile, but within 
the business district the cost would be 
about $100,000 per mile, due to the 
numerous curves, large amount of special 
work required and the extra cost of labor, 
due to the congestion within the district 
in which the work must be prosecuted. 
To either of the above figures should be 
added the cost of paving, as follows: 
Brick, $12,650; asphalt, $12,880; dressed 
granite, $18,400. Overhead trolley road 
construction would cost $28,000 per mile 
of single track, using the same weight of 
rail. It would cost nearly as much to 
convert the Chicago cable roads into elec- 
tric conduit roads as to build new electric 
conduit roads. 


VIII —GROOVYED RAILS. 


A grooved girder type of rail of special 
design is recommended for well-paved 
streets upon which cars operate often 
enough to properly clear the groove of 
dirt and ice. On outlying streets and on 
poorly paved and poorly maintained 
streets the girder type of rail should be 
maintained as best for team traffic and 
the railwav companies. 

IX—ELECTROLYSIS. 

The destruction of underground util- 
ties from electrolysis is now well in hand 
by the city, and if the present ordinance 
governing the subject is enforced no se 
rious difficulties may be anticipated from 
this source, and when the underground 
conduit system is adopted there should 
he no further injury from electrolysis in 
the area served by the conduit system, be- 
cause this system uses a complete metallic 
circuit. 

N—THE FINANCIAL ASPECT OF THE ONE- 

CITY-ONE-FARE PLAN. 

A unified company could afford to con- 
duct the transportation business of Chi- 
cago on the basis of a single fare for a 
continuous ride anywhere within the city 
limits. The present divisional companies, 
by the interchange of transfers, could af- 
ford to do the same thing, provided thev 
were properly protected against the 
fraudulent use of transfers, but it would 
be at a somewhat greater cost to them- 
selves, and with greater inconvenience to 
passengers, than would be the case under 
unified management. 

XI—GROWTH OF POPULATION AND TRAFFIC 
IN THE PAST AND ESTIMATES AS TO 
THE FUTURE INCREASE OF STREET- 
CAR TRAFFIC. 

The population of Chicago has in- 
creased since its incorporation, in 1837, 
to 1902 at the rate of 8.6 per cent per year 
compounded, and is now increasing at the 
rate of 7.7 per cent per year. For the 
nine years from 1892 to 1901, inclusive, 
the number of revenue passengers carried 
by the Chicago surface and elevated lines 
combined has increased at the rate of five 
per cent per annum compounded. The 
increase for the surface lines during the 
same period has been at the rate of 1.5 


per cent per year compounded. The in- 


crease for the combined surface and ele 
vated lines from 1894 to 1901, inclusive, 
a period of seven years, has been at the 
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rate of 6.3 per cent per year compounded. 
The increase for the surface lines alone 
during the same period has been at the 
rate of 3.9 per cent per year compounded, 
and the increase for the elevated lines 
alone has been, for the same period, at the 
rate of twenty-six per cent per year com- 
pounded. The population of Chicago has 
increased more rapidly than that of any 
citv in the world, but it is improbable 
that this rate of increase should continue 
indefinitely. Figures and curves are pre- 
sented showing the past growth of Chi- 
cago as compared with other cities, also 
the future results if present rates of in- 
crease should be maintained, but as this 
is improbable, curves are shown repre- 
senting the increase in population and 
gross receipts that may reasonably be ex- 
pected for the combined surface and ele- 
vated railways during the next fifty years. 
XIT—ESTIMATED COST OF REPRODUCTION 
AND PRESENT VALUE OF EXIST- 
ING PLANTS. 


The cost to reproduce the following 
properties complete, with new construc- 
tion and equipment throughout, would 
he: Chicago City Railway Company, about 
$17,200,000; Chicago Union Traction 
Company (not including the Consolidated 
Traction Company), about $22,200,000. 
The actual present value of the physical 
properties for electric railway purposes 
of the following companies, taking into 
consideration the obsolete equipment and 
construction, which must be discarded, 
but not taking into account any franchise 
rights or earning capacity of the proper- 
ties, is estimated as follows: Chicago 
City Railway Company, about $12,000,- 
000; Chicago Union Traction Company 
(not including Consolidated Traction 
Company), about $15,000,000. 


XHI—NEED FOR REGULATION OF TEAM 
TRAFFIC. 


At the present time team traffic inter- 
feres with street cars to an unwarrantable 
extent. A reasonable regulation of team 
traffic is essential to the improvement of 
street-car service. 


XIV—THE UNION ELEVATED LOOP PROB- 
LEM. 


The junction points are the ultimate 
limiting capacity of the Union Elevated 
Loop. At the present time, however, the 
platform stations are the limiting factor. 
The first and simplest way to increase the 
capacity of the loop is to lengthen the 
station platforms so that two trains can 
load and unload at a station at the same 
time. When the capacity of the junction 
points is reached, added facilities can be 
provided by building stub-end terminals 
just outside the loop. The terminal 
capacity of the loop could be increased by 
dividing the present loop into four smaller 
loops, but presumably there would be 
public objection to such a plan, because it 
would involve encumbering more down- 
town streets with elevated structures, an 
it is, therefore, not recommended. e 
ideal solution of the elevated loop prob- 
lem would be to utilize the loop structure 
as sections of through routes between the 
different sections of the city. 
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THE REQUIREMENTS OF MACHINE TOOL 
OPERATION WITH SPECIAL REFER- 
ENCE TO THE MOTOR DRIVE—II. 


BY CHARLES DAY. 


I can call to mind half a dozen of 
the largest plants in this country, es- 
tablishments noted: the world over for 
their product, whose shops are most 
inefficient as far as equipment and or- 
ganization are concerned, but through 
exceptionally clever design or selling 
ability the inefficiency of the shop is 
outweighed many times. This is no 
excuse for these conditions, and such con- 
cerns may, under changing conditions, be 
seriously affected by the inefficiency to 
which we refer. It is proof, however, that 
very few noted establishments have more 
than a few lines developed to the high 
pitch demanded by present conditione, 
the final result being that one will aver- 
age with another, but from widely dif- 
ferent causes. 

We will now devote our attention to 
shop conditions, and, if necessary, it would 
be easy to analyze still further the fixed 
charges, labor and material shown above. 

The former can be divided into insur- 
ance, depreciation, repairs, power, etc. 
Labor may be subdivided into productive 
and non-productive, and material into 
proportion of steel, cast iron, brass, ete. 
The more subtle factors, such as sanitary 
conditions and light, must also be con- 
stantly borne in mind. _ 

Of all these factors we will consider 
only the equipment and means which may 
be necessary to enable the workman to 
use it to its full capacity. 

We must start in the pattern shop or 
forge department, and see that every- 
thing is done to facilitate future handling 
and machining. 

A lug on a heavy casting to make it 
easy to catch hold with the crane, or in 
some cases additional metal to remove, to 
prevent the possibility of working too 
close to the chilled scale, will frequently 
effect more saving than is possible by 
other means. 

I wish to be understood that my re- 
marks from now on will relate to shops 
doing a general class of work, as it is 
much easier to arrive at a high standard 
where parts are duplicated in large num- 
bers. In the latter case we can profit by 
experience, while in the former we must 
anticipate each move. In one instance 
machines are designed for a given duty, 
while in the second they must be adapted 
to a certain class of work, and as a result 
seldom handle any job to the best ad- 
vantage. 

We must ever keep in mind that the 
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object of our work should be to execute 
a job most elficiently the first time in the 
shop ; efficiency being used in the broadest 
sense and not necessarily implying that 
the cheapest production is arrived at as 
attained when manufacturing in quan- 
tity, as special tools such as are fre- 
quently required in such a case would not 
be justified. 

Referring again to the example under 
consideration, we will suppose the cast- 
ings have been received in the shop and 
the method of machining determined 
upon. A certain amount of metal has to 
be removed and a definite finish is re- 
quired, our object being to accomplish 
this result in the least possible time, or, 
rather, at the least expense. 

Instead of taking any given example, I 
will now endeavor to outline the course of 
reasoning which must be applied before 
we can intelligently answer this question. 

The too] steel is the keynote to the sit- 
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Fig. 2.—CurRvVE Snowing PRINCIPLE or TAY- 
LOR-WHITE PROCESS OF TREATING TOOL 


STEEL. 
uation, and a complete knowledge of its 
characteristics and possibilities form the 
starting-point for all further work. Carbon 
steel will give a finer finish on steel than 
the air-hardening variety, and for form 
cutters is still largely used. Where heavy 
roughing cuts are possible, air-harden- 
ing-steel has unquestionably replaced it; 
and, in fact, the recent developments in 
the processes of hardening have been the 
direct means of revolutionizing old 
methods of machine tool design and so- 
called shop practice. 

We must ever bear in mind that “best 
shop practice” should mean “arriving at 
the desired result at the least cost,” and 
can be used in a relative sense only. We 
constantly hear machinists condemn a 
means of arriving at a result irrespective 
of its merits, their reason being that “it 
is not good practice.” If drilling with a 
fecd of one-sixteenth of an inch per revo- 
lution gives the desired finish in much 
less time, it is certainly good practice, 
and if under these conditions we find a 
sharp point on the drill is not essential, 


so much the better. 
I have cited this particular instance, as 
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it recently came under our notice when 
experimenting with some twist drills, 
which continued to do good work when 
pronounced as ruined by several machin- 
ists who were watching the tests. 

The influence of the Taylor-White 
process has been so revolutionary in char- 
acter that I feel justified in dwelling upon 
it for a few moments. The underlying 
principle of this discovery is clearly shown 
on the accompanying curve (Fig. 2), 
which is plotted from values of cutting 
speeds and temperatures. It will be seen 
that this curve rises from the zero point 
until 1,550 degrees are reached, when the 
cutting values suddenly fall off, this rep- 
resenting the full extent of our knowl- 
edge when the experiments at Bethlehem 
were undertaken. The most interesting 
and valuable fact, that these values again 
increase if the hardening temperature is 
carried beyond the “breaking-down 
point,” was the result of work just re 
ferred to, and the superiority of steel 
treated in this way as compared with 
Sheffield = mushet—which was probably 
equal to any air-hardening steel on the 
market at that time, may be expressed as 
follows. 

Mushet. Tayl r-White. 


10 C. steel... a. 1 2.2 
80 C. steel... 1 3.5 
Cast irov............... 1 1, 3 


These figures are the result of a series 
of tests conducted by the Franklin In- 
stitute and represent the facts as nearly 
as they could be determined. There are 
now a number of makes of steel in the 
market treated along the lines explained 
above, which give equally as good results. 

An exact knowledge of the cutting 
speeds of which these two tools will per- 
mit when machining different materials, 
and the power to pull various cuts under 
all conditions, are absolutely essential if 
we wish to properly design machine tools 
or use them to their full capabilities in 
actual service. The value of this infor- 
mation is now being realized by several of 
the machine tool builders, and the results 
are already being felt in the shop in the 
form of much more efficient machine 
tools. 

The motor drive makes the measure- 
ment of power so simple that we may 
arrive at these results with comparatively 
little difficulty. We have recently con- 
ducted in the shops of our clients, the 
Link-Belt Engineering Company, a series 
of experiments to determine the best air- 
hardening tool steel for use on cast iron, 
Fig 3, showing the testing lathe and nec- 
essary accessories. This particular lathe, 
which I will describe later, gives 126 
spindle speeds, increasing in five per cent 
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increments, and is especially adapted to 
this work. The electrical instruments on 
the left give a record of the energy ab- 
sorbed, and the cutting speeds were care- 
fully determined by suitable instruments. 


Fig. 3.—Moror-Driven LATHE, EQUIPPED FOR be 


EXPERIMENTAL WORK. 


Fig. 4 is a portion of a record and 
shows our method of tabulating this data, 
One hundred and twenty-five tests on 
various tools were made in this series of 
experiments, the depth of cut and feed 
being kept constant and the speed varied 
so that the tool would last just twenty 
minutes. i 

A few experiments will prove of little 
value, as the factors are so variable in 
character. The uniformity of the tool 
must be determined, then the cutting 
speed for material of all kinds, and finally 
the relations between these quantities 
should be ascertained and empirical for- 
mule derived. This has been done for 
certain conditions by Mr. Carl Barth, but 
I will refer to this. work later. 

With the present light on the subject, 
it seems strange, indeed, how machine 
tools could have been designed in the past, 
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have found them open to conviction and’ 


glad to discuss the problem from the 
present standpoint. 

It is not now my intention to discuss 
the subject of machine tool design, but 
I do wish to say that the 
most inefficient part of 
most shops is the ma- 
chine equipment, and 
until the user of this 
apparatus realizes this 
point and demands ma- 
chines designed along 
the correct lines, the de- 
sired result will not be 
reached. 

To those who have 
not given the subject 
close study, this state- 
ment may sem to 
without founda- 

tion; but it matters 
not what type of tool we consider, its 
shortcomings can be readily pointed out. 
The feeds on the average drill-press are 
ridiculously low, the power supplied and 
rigidity of the frame on machines using 
multiple cutters are out of all proportion 
to the work we should be able to absorb 
at the cut, and so on. 

Reference was made above to several 
tool builders who are breaking away from 
preconceived ideas of machine design; 
the roughing lathes made by Lodge & 
Shipley, and the Bullard Machine Tool 
Company and the Bickford Radial com- 
ing to my mind in this connection. The 
Lodge & Shipley reducing lathe, shown 
in Fig. 5, was designed to pull, if I re- 
member correctly, cuts aggregating in 
cross-section three inches deep and one- 
sixteenth-inch feed, the cutting speed 
being fifty feet per minute, and material 


Fic. 5.—Lopce & SHIPLEY REDUCING LATHE. 


and it is not strange that we can now 
criticise the course pursued. We do feel, 
however, that the manufacturers of such 
apparatus are slow in adopting the proper 
course, although in every instance we 


fifty carbons steel. The belt will de- 
liver fifty horse-power at the tool post, 
and the construction of the bed is such 


that this power can be utilized without 
undue vibration. 
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In all discussions of this kind we must 
ever keep before us the fact that some 
work will permit of heavy cuts and coarse 
feeds and some will not, but even in the 
latter cases there are many ways open to 
cheapen production. Where the work is 
light and the operations of but short 
duration, it is very essential that the 
changes in speed should be obtained with 
the least loss of time; in other words, 
“ease of handling” is a most important 
factor. 

I think we are now in a position to 
consider the method of driving machine 
tools, the requirements to be met being 
the following: A machine having been 
designed for a given duty, its maximum 
and minimum speeds are limited by the 
character of the work it will do; the num- 
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Fic. 4.— PORTION OF RECORD SHOWING METHOD 
oF TABULATING TESTS ON TOOL STEEL. 


ber of speeds is determined by the char- 
acter of the metal machined, and the uni- 
formity of the tool steel and the power 
required is fixed by the most severe con- 
ditions it must meet. 

For the average machine tool we do 
not think present conditions demand a 
closer speed regulation than ten per cent, 
as no good means have yet been reached 
for determining the character of the 
metal, and in the average shop little 18 
understood about the relations existing 
between feed, speed and depth of cut for 
various materials. 


There are two sides to the question, 


viz., the refinement of speed required by 
the various elements with which we are 
dealing and the possibility of using this 
refinement to its full efficiency in actual 
practice. The first set of requirements 
may demand a speed regulation of ten 
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per cent, while the second would indicate 
that it is extremely difficult to use it to 
advantage in actual practice with present 
facilities. | 

We have recently visited nearly every 
shop in this country where an extensive 
motor equipment has been installed and 
without exception have found these con- 
ditions to exist. 

For certain classes of work, slide rules 
based upon .the empirical formule re- 
ferred to above seem to us to be the only 
solution to the problem. By means of 
these most ingenious rules, it becomes 
possible to instruct the workmen how to 
do the work to ensure maximum eff- 
ciency, the feeds, speeds and cuts all 
being dictated indirectly by the positions 
of the various handles and gears con- 
trolling these factors. 

These slide rules must be in the hands 
of a force of men who are perfectly con- 
versant with machine-shop work and able 
to lay out the course any particular piece 
should pursue in going through the shop. 
The value of these rules—if surrounded 
by the proper organization—has been 
fully exemplified by Mr. Taylor at the 
Bethlehem Steel Works, and I imagine 
most of vou are thoroughly acquainted 
with the story of the development of this 
plant while under his direction. 

The cutting speed for steel is deter- 
mined by the tensile strength and elonga- 
tion, while for cast iron the problem is 
still more complex. The hardness is not 
only affected by the chemical composi- 
tion, but the method of cooling and size 
of casting, so that we seldom find two 
castings that will permit of machining at 
the same speed. 

It is possible, however, by careful ob- 
servation and experiment, to ascertain ap- 
proximately for a given shop the cutting 
speeds of which various jobs will permit, 
so it is absolutely essential to have some 
good means of determining it. It is im- 
possible to judge the speed by eye, even 
where a man works on the same tool con- 
tinuously; nor will the character of the 
chip when cutting cast iron indicate the 
proper speed. 

As a means of remedying this diffi- 
culty, we have used charts (see Fig. 6), 
which enabled the men to ascertain the 
cutting speed from a knowledge of the 
diameter of the work and location of belt 
and gears. 

We have found great difficulty in mak- 
ing the men sufficiently familiar with 
these charte to use them to advantage, 
and now feel that the explanation neces- 
sary largely offsets their value. The an- 
tagonism when introducing new methods 
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or machines, so often evidenced by the 
men, is largely eliminated when the in- 
novation is so extremely simple that ite 
use can be grasped by the men at once. 

A much better scheme than the charts 
is the use of tables designating the spindle 
speed for each point of the controller or 
position of the belt, as feeds are fre- 
quently enumerated on lathes, etc. 

When slide rules are not used, a “speed 
tally” on each machine would be the only 
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Fic, 6.— CHART Usep ror DETERMINING 
CUTTING SPEEDs. 


proper way of enabling the workman to 
know the speed at all times. No skill 
Is required in its use or time lost in mak- 
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We have not touched on the labor 
problem, and in this connection I will 
say that we must ever bear in mind that 
the effort is proportional to the incentive, 
and in most shops running with an old 
equipment the latter has been utterly in- 
adequate to call forth continued ener- 
getic service from the men. 

In our estimation the most character- 
istic and valuable features of the elec- 
trical systems, which we will now con- 
sider, are the elimination of complication 
and physical effort in handling the ma- 
chines, and the direct advantage result- 
ing from this cause may be very far- 
reaching. 

The inefficiency of the belt and step 
cones, as a means of machine-tool driv- 
ing, even when installed in such a way as 
to permit of good crane service, is too 
well understood to demand much con- 
sideration here. It is not a question of 
does it fulfill present conditions, but will 
it mect the new requirements resulting 
from the advance in tool steel, and our 
better knowledge on the subject? It cer- 
tainly will not. 

The motor is an equally poor invest- 
ment if, after its introduction, the shop is 
run along the same old lines, and for this 
reason an understanding of its possi- 
bilities is most essential. I refer, of 
course, to the motor on individual tools, 
and, although my remarks are general in 
character, it is understood that we do 
not for a moment advise its use on every 
machine, our views on this subject being 
rather conservative. The accompanying 
chart, Fig. 7, was made by us some 
months ago to show at a glance the dif- 
ferent methods on the market for motor- 
driving machines, and may prove of in- 
terest here. The constant-speed motor, 
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ing the reading. A tachometer suitable 
for this work has not yet been placed 
upon the market, but on a recent visit to 
Milwaukee I had the pleasure of secing 
one that has been developed and patented 
by Mr. A. P. Warner, of the Northern 
Electrical Manufacturing Company, of 
Madison, Wis., and which I think will 
meet all requirements. 


particularly of the alternating type, is so 
simple in character we naturally turn to 
it as a possible solution to the problem. 
It lacks, however, the two great essentiale, 
ease of handling and speed regulation, 
and all attempts to supply these short- 
comings by mechanical means have so far 


proved unsatisfactory. 
(To be continued.) 
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EXPERIMENTS WITH THE PUPIN SYS- 
TEM OF LONG-DISTANCE TELEPHONY .* 


BY F. DOLEZALEK AND A. EBELING. 


The Siemens & Halske Company, in 
cooperation with the Imperial Postal and 


Telegraph Bureau, has conducted inves- 
tigations. in regard to the improvement 
of long-distance telephony by introducing 
self-induction according to the Pupin 
system. The results have been so favor- 
able that the Siemens & Halske Company 
has decided to secure the European patent 
righte. | 

The principal difficulty encountered in 
long-distance telephony and telegraphy 
by means of alternating currents, or quick 
electrical impulses, is known to be the 
deleterious effect of electrostatic capacity 
of long overhead lines, and particularly 
cables. The transmision of an electric 
wave over a conducting wire consists in a 
continuous change of electrokinetic into 
electrostatic energy. The greater the 
capacity of the line, the greater is the in- 
tensity of this conversion and, as a con- 
sequence, the greater is the loss of energy 
through heating. In order to check this 
loss it is necessary to increase the cross- 
section of the wire for an increased length 
of line or capacity. 

There is, however, a second way of 
compensating for the evil effect of capac- 
ity—that is, by increasing the self-induc- 
tion. The increased impedance dimin- 
ishes the intensity of the charging cur- 
rent and, as a consequence, the heat lose. 
Formerly this increase was sought by cov- 
ering the conductor with iron or other 
paramagnetic material. 

Researches show that the increase in 


* Abstracted and translated from the Electrotechnische 
Zeitschrift. 
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the self-induction obtained in this way 
is not sufficient to compensate for the 
capacity of the cable. A hundred-fold 
increase in self-induction can easily be 
obtained by Heaviside’s, Thomson’s, or 
Pupin’s method, by which coils of wire 


Conductor 
Length 


are introduced at many points. In Pu- 
pin’s method the objectionable reflection 
of the wave is avoided and only the de- 
sired effect of self-induction is obtained. 

The following experiments show in a 
striking manner the great technical value 
of Pupin’s theory and indicate that a 
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new field for long-distance telephony is 
opened. These first experiments prove 
that with equal conductors four times the 
distance heretofore possible can be cov- 
ered, and a further increase is to be ex- 
pected. Cities as widely separated as 
Paris and St. Petersburg, Berlin and 
London, can have telephone communica- 
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tion, and short lines can be considerably 
improved by the Pupin system. 

After a consideration of the theory the 
authors pass to the practical tests. For 
this work a cable lying between Berlin 
and Potsdam, 32.5 kilometres (twenty- 
two miles) in length, was placed at the 
disposal of the Siemens & Halske Com- 
pany by the Imperial Postal Bureau. 
This cable consisted of twenty-eight pairs 
of conductors of copper wire one milli- 
metre in diameter. These wires were cov- 
ered by the usual paper insulation. The 
cable, outside of Berlin, is laid in the 
ground and is sheathed with lead and 
asphalt. Within Berlin an armored cable 
is run through the conduit system. Four- 
teen pairs were available for these testa, 
so that a direct comparison of loaded and 
unloaded lines could be made. To avoid 
injury to this cable inductance coils could 
be placed at junction boxes only. Every 
second junction box was used, making the 
distance between the coils about 1,300 
metres (4,290 feet). 

Fach coil had a resistance of 4.1 ohms 
and an inductance of about 0.062 henry. 
The resistance of the cable conductors per 
kilometre with the coils was about 23.5 
ohms. The capacity was 0.37 microfarad 
per kilometre, giving, according to the 
Pupin equation, a damping factor of 
0.0106. 

The inductance of the simple cable cir- 


ALTERNATING] CURRENTS OF 900 CYCLES PER SECOND. 


cuit was measured by means of an alter- 
nating current of 900 cycles, and found to 
be 0.0003 henry per kilometre. The damp- 
ing factor of this simple cable was 0.06 at 
900 cycles. The introduction of the coils in- 
creased the self-induction 200 times and 
decreased the damping factor to one-sixth. 
This diminution gave a marked improve- 
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ment in the transmission of speech. Com- 
paring a cable 32.5 kilometres (twenty- 
two miles) in length, equipped with Pu- 
pin coils, with a similar line without the 
coils, it was found that in the latter case 
it was necessary to stand within half a 
metre of the receiving apparatus in order 
to understand; but with the loaded line 
the voice could be clearly héard ten 
metres away from the receiver. The re- 
ceiver used in these tests was the Sie- 
mens microphone instrument of the type 
used by the Imperial Postal Department. 
To increase the length of the line three 
pairs of conductors were connected to- 
gether, giving a total length of 97.5 kilo- 
metres (sixty miles). Comparing loaded 
and unloaded lines of this length, the 
difference between the two was even more 
marked. Five lines were then connected 
together, giving a circuit 162.5 kilometres 
(110 miles) long. Over this wire only 
a trained ear could detect sounds when 
no coils were used; but when the coils 
were connected in, a very clear transmis- 
sion was possible. This line, loaded with 
coils, gave a transmission of speech as loud 
as a single line 32.5 kilometres (twenty- 
two miles) long having no coils. Connect- 
ing thirteen of these circuits together, 
with the coils, conversation could be car- 
ried on, but was very faint, the length of 
line being 422.5 kilometres (280 miles). 

Comparing a conductor, between Ber- 
lin and Potsdam, of bronze wire two mill- 
imetres in diameter with a similar length 


: E EAN 
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of cable equipped with coils, the transmis- 
sion Was approximately the same. This re- 
sult varied somewhat with the weather. In 
good weather the overhead conductor was 
somewhat louder than the cable, but in 
bad weather the reverse was true. These 
results show that a cable constructed 
upon the Pupin system, having a con- 
ductor one millimetre in diameter, is 
practically as good as an overhead line 
two millimetres in diameter. The coils 
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were placed in an iron case which was 
joined to the junction box, and the whole 
filled with insulating material. 

After these cable tests, the Imperial 
Post Office Bureau placed at the service 
of the Siemens & Halske Company an 
overhead line of bronze wire two milli- 
metres in diameter, which was divided in- 
to six sections, reaching from Berlin to 
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Magdeburg, being 150 kilometres (100 
miles) in length. A second line between 
Berlin and Magdaburg was also used, this 
having a length of about 180 kilometres 
(120 miles) and consisting of a bronze 
wire three millimetres in diameter. Be- 
fore equipping the two-millimetre line 
with coils, transmission over this was not 
as good as over the three-millimetre line. 
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Pupin coils were then introduced in the 
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two-millimetre line every four kilometres. 
These had a resistance of about six ohms 
and an inductance of 0.08 henry. This 
gave a much louder transmission of 
speech than over the three-millimetre 
line. | 

In mounting the coils the usual pole 
insulator was replaced by a bracket sup- 
porting two insulators, one of which sup- 
ported the coil. This preserved the good 
insulation of the line. 
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As these tests gave qualitative results 
only, a series of experiments was then 
conducted to obtain quantitative results 
of the reduction of the damping factor 
following the introduction of inductance. 
Alternating current of small intensity 
and high frequency, corresponding to 
that used in telephone work, was em- 
ployed. The frequency varied from 900 
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to 400 cycles, and the intensity of the 
current was a few milliamperes, being 
measured by means of a reflecting dyna- 
mometer. The unavoidable impedance 
of the receiving apparatus made a strictly 
theoretical condition impossible, so that 
it was decided to seek practical condi- 
tions, and to this end the inductance and 
resistance of the measuring instruments 
were made to correspond to those of a 
microphone receiver, being about 0.4 
henry and 400 ohms, respectively. Fig. 
1 shows the results of a series of meas- 
urements at a frequency of 900. The 
current sent into the line was 3.38 milli- 
amperes for all cases. In this diagram 
the ordinates represent the current re- 
ceived at the end of the line in milli- 
amperes, and abscisse the length of the 
line in kilometres. Lengths greater than 
32.5 kilometres were obtained by con- 
necting in series one or more pairs of con- 
ductors, these pairs having no marked 
inductive effect on each other. These 
curves show clearly the reduction pre- 
dicted by theory. With a simple length 
of cable between Berlin and Potsdam the 
current received from a Pupin cable 
was 1.2 milliamperes. For an unloaded 
cable it was 0.17 milliampere, the latter 
being only one-seventh of the former. 
With a length of 97.5 kilometres the 
transmission of speech over a Pupin cable 
is forty-eight times better than over a 
simple cable, a similar damping taking 
place in the former case with a length of 
line five times as great as for the un- 
loaded cable. Fig. 2 shows some meas- 
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urements made with a frequency of 400 
cycles. The difference between the loaded 
and unloaded cables is still more notice- 
able, although the damping in the un- 
loaded cable decreases considerably for 
smaller frequencies. A comparison of 
Figs. 1 and 2 shows that the ratio of the 
damping for frequencies of 900 and 400 
cycles is, for the Pupin cable, as is 1 to 
1.6, and for the simple cable as 1 is to 6. 
The loaded cable transmitted all frequen- 
cies almost equally well, which explains 
the clearness of the speech transmitted 
through such a cable. l 

Similar measurements were made for 
the overhead conductors between Berlin 
and Magdeburg. The initial current was, 
as before, 3.38 milliamperes. The fol- 
lowing intensities were received at the far 
end at a frequency of 900 cycles. The 
line 150 kilometres long and two milli- 
metres in cross-section, without coils, 
gave 0.53 milliampere. The same line, 
with coils, gave 2.2 milliamperes. The 
line 180 kilometres in length and three 
millimetres in diameter, without coils, 
gave 0.84 milliampere. During these 
measurements the insulation of the line 
was about twenty-five megohms per kilo- 
metre. The figures show that the intro- 
duction of coils on the two-millimetre 
line increased the current at the receiving 
end four times, and that this exceeded the 
value for the three-millimetre line. 

The effect of the insulation of the line 
upon the transmission currents was tested 
and the measurements show that the in- 
fluence of insulation on the two-milli- 
metre loaded line is greater than on the 
three-millimetre line, and that with the 
very low insulation of one megohm per 
kilometre the Pupin line is still better 
than the three-millimetre line. 

These measurements show that the Pu- 
pin system would enable the weight of 
copper for equal transmission to be re- 
duced to one-fourth, or, with the same 
weight of copper, a distance four times 
as great can be spanned. 

Measurements were then made to de- 
termine the effect of the positions of the 
coils. The principle of the Pupin system 
is the recognition that a diminution of 
damping can only be obtained when the 
inductances are introduced at distances 
equal to fractions of a wave-length. With 
a greater separation of the coils, reflec- 
tion of the waves occurs and damping in- 
creases quickly. Tests were made upon 
an ordinary paper-covered cable of copper 
Wire eight millimetres in diameter and 
twenty-eight kilometres long, with alter- 
nating currents of frequencies of 980, 
600 and 400 cycles. For all these meas- 
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urements the self-induction per kilometre 
was 0.075 henry, and the corresponding 
capacity was 0.04 microfarad. The wave- 
length was, at 980 cycles, 12.9 kilometres ; 
for 600 cycles, 21 kilometres, and for 400 
cycles, 31.2 kilometres. 

Twenty coils, each having an induc- 
ance of 0.11 henry, were used in the out- 
going and return lines, distributed be- 
tween twenty, ten, five and two points, re- 
spectively. This gave a constant total in- 
ductance with a variation in spacing 
of from 1.4 to 10 kilometres. In Fig. 3 
are shown the currents received at the end 
of the 28-kilometre line for the various 
frequencies. The values are plotted as 
functions of the coil spacing. The re- 
sistance of the receiving apparatus was 
370 ohms; its inductance 0.15 henry. 

For a given coil arrangement the de- 
livered current decreases rapidly with the 
increase in the frequency. With a coil 
spacing of six kilometres, an alternating 
current with a frequency of 980 cycles is 
entirely reflected. With the best long- 
distance receiver no sound is perceived. 
Alternating currents of from 600 to 400 
cycles, with a coil spacing of six to ten 
kilometres, were entirely choked. A suc- 
cessive filtering of the various frequencies 
was noticed with an increasing distance 
between the coils. Fig. + shows the de- 
livered current plotted as a function of 
the number of coils per wave-length. 

The final current falls rapidly to zero 
with a coil spacing between two and six 
per wave-length, showing a very sharp, 
critical limit. To determine the value of 
the final current when the receiving ap- 
paratus possessed no induction, experi- 
ments were carried out with receiving ap- 
paratuses of various impedances at a fre- 
quency of 900 cycles. Plotting these 
values graphically and exterpolating, it 
was found that with no impedance in the 
receiving apparatus the final current 
would be between 1.2 and 1.7 milliam- 
peres. The calculated value is 1.45 milli- 
amperes, showing fair agreement. 

_ These tests show that by introducing 
inductance coils in long-distance tele- 
phone lines, according to the Pupin sys- 
tem, great and practical effects are se- 
cured, as indicated by theory, and that 
long-distance telephony enters upon a 
new stage of development. Moreover, the 
problem of transatlantic telephony is 
shown to be possible, although the cost of 
such a marine cable might be too high, 
and very great technical difficulties of 
construction and laying a sea cable with 
coils in deep water are to be expected. 
For the lesser depths of the Mediter- 
ranean, the North Sea and the Baltic Sea 
the Pupin cable can be constructed and 
laid, so that direct telephone connection 
between Berlin and London, Berlin and 


Copenhagen, ete., can be established with- 
out difficulty. 
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A Portable Capillary Electrometer. 


At a mecting of the British Physical 
Society, held December 12, Mr. S. W. J. 
Smith exhibited and described a portable 
capillary electrometer. This instrument 
is a modification of that form of elec- 
trometer which consists of two wide tubes 
joined by a cylindrical capillary tube. 
The two wide tubes are sealed at the top 
to prevent evaporation, and are also 
joined near the top by another tube which 
allows free motion of the liquids within 
the apparatus. Distribution of the mer- 
cury can be altered by means of a third 
cross-piece provided with a tap. To pre- 
vent the platinum wires forming the elec- 
trodes being wetted by the acid, should the 
apparatus be laid on its side, the lower 
ends of the tubes may be slightly con- 
stricted above the ends of the platinum 
terminals, or these terminals may consist 
of amalgamated platinum foil- when the 
constriction is unnecessary. The usual 
form of spring key has some disadvan- 
tages, so this is replaced by a pneumatic 
key consisting of a U-tube closed at one 
end and communicating at the other end 
with a pneumatic pressure ball, and con- 
taining mercury in the bend. Platinum 
wires are fused into the tube, so that by 
squeezing the ball the same change of 
contacts is produced as by pressing the 
lever of the ordinary spring key. With 
such an arrangement the sensitiveness of 
the instrument is doubled; and using & 
microscope, magnifying fifty diameters, 8 
potential difference of 0.0001 of a volt 
can be detected without difficulty. 


— O 


Electric Fire Pump in Operation at 
Rouen, France. 


A consular report describes an electric 
fire pump now in use in Rouen, France, 
which was invented by M. R. Lefebvre. 
It is composed of a centrifugal pump 
driven by an eight-horse-power motor, 
which runs normally at 2,000 revolutions 
per minute. The motor is operated from 
a railway or power circuit, taking about 
500 volts. Connecting cables coiled on 
reels are provided, giving the pump ê 
range of about 650 feet. The pump caT- 
ries 650 feet of hose, and throws water 
over 100 feet, thus giving an operative 
distance from the power supply of -1,400 
feet. The whole machine can be placed 
on a hand-cart or on a two-wheeled 
wagon drawn by one horse. The total 
weight, with accessories and two men, 18 
about 2,300 pounds. The motor and 
pump are about forty inches long, twenty 
inches wide and twenty inches high. 


Juan 
eae 


Val py 


ry Electrong 
e British Pe. 
seribed 4 pre 
This Instr 
lat form gf = 
l cavillar > 
sealed at thes 
, and aya 
other tube a 
e laud rè 
ion of tE y 
wans ofii 
aiam Ton 
ming Soo 
acid, sie 
side, the J 
e digk r 
the paiz 
jis mar os 
fol TE 
es 


me 
ime dN” 


January 17, 1903 


Electrical Patents. 


Insulators, as commonly constructed, 
are made of a single piece of rigid insu- 
lating substance—such, for example, as 
glass or rubber—with a comparatively 
short distance between the wire and its 
support. A new insulator, designed es- 
pecially for use with conductors of high- 
potential current, has been patented by 
Mr. George H. Rupley, of Schenectady, 
N. Y., the patent being controlled by the 
General Electric Company. The im- 
proved insulator is a compound structure 
in which a rigid insulating substance ig 
used as the framework, the body portion 
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INSULATOR FOR HiGu-PorenNTIAL CONDUCTOR. 


being formed of a filled-in material which 
is of relatively much higher insulating 
power. Moreover, the insulator is con- 
structed in such a shape that the super- 
ficial distance between the conductor and 
the support is very much increased. A 
tubular body is formed of double walls 
spaced apart, the space between them 
being filled with some suitable solid or 
liquid substance of high insulating power. 
The walls are preferably in the form of 
two concentric tubes formed of aome hard 
insulating material, such as wood, hard 
rubber, fibre, porcelain or the like. The 
annular epace between them is closed at 
one end by a washer of similar material, 
and this space is then filled with some 
softer insulating substance, such as oil, 
asphalt, resin, mica compound, or the 
like. The open end of the annular 
chamber is then closed either by an in- 
sulating washer or an annular cap of 
porcelain having double flanges fitting 
inside and outside the body of the insu- 
lator. If a liquid or semi-liquid hydro- 
carbon or other filling substance is used, 
Which expands and contracts with 
changes of temperature, a relief vent may 
be employed, such as a spout projecting 
from the upper side of the body and open- 
ing to the atmosphere, thus permitting 
the filling substance to rise and fall in 
the spout without danger of bursting the 
tube. The line conductor passes through 
the inner tube, which is of considerable 
greater diameter than the same, so as to 
afford a body of air between the con- 
ductor and the tube and thus add to the 
dielectric value of the insulator. 

An electric brush has been devised by 


Mr. Robert D. Laughlin, of Ravenna, 
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Ohio, and patented by the National Car- 
bon Company, of Cleveland, Ohio. The 
invention relates in improvements in 
brushes for electric generators, motors, 
controllers and electrical appliances of all 
sorts where contact between relatively 
movable surfaces is required—as, for ex- 
ample, ‘between a fixed brush and a ro- 
tating commutator. The object is to pro- 
vide an article of this nature that will 
lubricate the surface of the commutator 
and.thereby reduce the wear thereof in- 
cident to the contact, but which will be 
an exceedingly good conductor of the 
electric current. The brush is a laminated 
structure composed of alternate layers of 
plumbago and carbon, any number of 
these layers being employed and extend- 
ing from one end to the other of the 
brush, the two outer layers, however, 
being of carbon. The brush is described 
as an exceedingly good conductor of cur- 
rent—rather better than a brush made of 
carbon alone. The graphite, of course, 


ELECTRIC BRUSH. 


lubricates the commutator surface, against 
which the brush is held in contact, and, 
moreover, because of the laminated struc- 
ture Foucault or eddy currents will not be 
developed therein. In constructing this 
brush, the several layers are separately 
made, preferably by being forced out of 
a so-called “Jumbo” preæ, in the form 
of ribbons, and are then cut into plates 
of the required length. These plates are 
laid together while still green and pressed 
into intimate contact, after which they 
are baked or cured by heat in suitable 
ovens. 

An improvement in induction alter- 
nate-current meters has been patented in 
this country by Otto T. Blathy, a resi- 
dent of Budapest, Austria-Hungary. This 
invention relates to an alternate-current 
meter operating on the Ferraris principle 
and giving indications in good propor- 
tions through the whole range of the 
readings combined with very small power 
consumption on the coils. In order to 
obtain these valuable qualities care must 
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be taken that the braking action of the 
driving fields may be aa small as possible 
as compared with the etrength of the per- 
manent braking magnet, the said braking 
action of the driving fields being a vari- 
able quantity depending upon the varia- 
tions in their strength. In other words, 
the fundamental condition of a good pro- 
portioning of the meter is that the driv- 
ing moment of the active fields should be 
as great as possible as compared with their 
braking moment. The peculiar arrange- 
ment of the active magnetic fields adopted 
in apparatus according to the present in- 
vention secures a great driving moment - 
combined with a small braking moment 
of the fields. A good proportioning of 
the readings on the whole scale requires, 
further, that for the lower curved part 
of the magnetizing curve corresponding 
to small magnetizing currents, a straight 
line should be substituted. The inventor 
has found that by suitably combining the 
iron cores of the main current magnetic 
field with air-gaps greater than that re- 
quired for the free movement of the ro- 
tating disc a good proportioning of the 
readings can be secured even with small 
currents in the main circuit, thus at the 
same time increasing the driving moment 
of the fields and reducing the losses of 
power in the coils. The meter consists 
of two iron cores—the one, U-shaped, 
and the other E-shaped, the one placed 
above and the other below the rotating 
disc in such an manner that the poles of 
the U-shaped core face the outer limbs 
of the E-shaped core. The U-shaped core 


ALTERNATING-CURRENT METER. 


receives the voltage coila, while the main 
current coils are wound around the middle 
of the E-shaped core. This construction 
has the following advantages—first, the 
voltage field circuit is well closed mag- 
netically, requiring in consequence only 
small magnetizing currents; second, the 
main current field contains a great air 
space ensuring thus proportionality in 
magnetization even with small currente; 
third, the eddy currente induced in the 
rotating disc by the magnetic field extend 
well into the fields of force acting dy- 
namically upon them so that an energetic 
driving moment ig 
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HIGH TEMPERATURE ELECTROCHEM- 
ISTRY—NOTES ON EXPERIMENTAL 
AND TECHNICAL ELECTRIC FUR- 
NACES—IV. (Concluded.) 


BY R. S. HUTTON AND J. E. PETAVEL. 


Ruthenberg! has worked more particu- 
larly on the magnetic concentration of 
low grade ores and their subsequent frit- 
ting in the electric furnace. 

Conley? proposes the reduction of iron 
ores by passing them between two high 
resistance plates which are kept heatea 
by the passage of a current; the metal 
falls into a hearth. which is also elec- 
trically heated. 

Gin has brought forward a method of 
heating mixtures of iron oxide and sul- 
phide ores, with production of sulphuric 
acid and ferrosilicon as by-products. 

Keller? has designed a furnace which 
is being employed in the works at Ker- 
rousse (Morbihan). 

Processes of electric melting by in- 
duced currents have been produced by 
Benedicks,t in Sweden, and Schneider,’ 
in France; in both cases the metal con- 
tained in an annular crucible forms the 
electrice conductor surrounding an iron 
ring in which rapid variations in mag- 
netie flux are produced. Benedicks’s 
contrivance is similar in principle to a 
welding transformer, the entire secondary 
circuit of which is formed by the molten 
metal. This process is in actual work at 
Gysinge, where 300 horse-power is em- 
ployed, and 1,500 tons steel can be pro- 
duced per annum. Schneider, on the other 
hand, produces an alternating magnetic 
field by the rotation of a shuttle-wound 
armature. The outlook of these inven- 
tions can only be regarded as imme- 
diately hopeful in localities in which 
water power is available at an exception- 
ally low cost; the value of any economic- 
ally successful process, however, can 
hardly be overestimated. 

Glass—The accuracy with which tem- 
peratures produced by electric methods 
can be adjusted has led to several pro- 
posals for the application of the electric 
furnace to the glass industry, where, as 
is known, the temperature regulation is 
one of the most important factors. Trials 
are being made on a commercial scale at 
Plettenberg (Westphalia).6 With re- 
gard to the fusion of quartz, since the 
and Metallurgist. voi ap 12, 1902; Jahrb. der Elektro- 


chemie. vol. 1. p. 516, 1 
2 Conley, Electrochemist and Metallurgist, vol. 2, p. 16. 
1902. 


3 Berthelus, Notice sur la Fabrication des aciers au 
Four Electrique, Paris, 1902. 


4 Benedicks, Eng. Patent No. 18.921 of 1900. 
6 Schneider, Eng. Patent No. 7.838 of 1901. 


8 Zeitschr. fiir Elektrochemie, vol. 8, pp. 419-421, 1902; 


Volker, Eng. Patent 28,903, 1900, 
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temperature required is very high, the 
electric is the only method available for 
fusing this material in bulk. Considerable 
difficulties will have to be overcome, how- 
ever, before this most valuable substance 
can be manufactured on a commercial 
scale. 

Conclusien—Although the above ac- 
count is by no means exhaustive, we feel 
that we have already reached, if not ex- 
ceeded, the limits of space which are 
usually allotted for a paper of this kind. 
In our brief review of the subject it has 
in most cases only been possible to de- 
scribe summarily for each product one 
particular method of manufacture, which, 
however, we have tried to choose as being 
one worked on a large commercial scale, 
but it must be borne in mind that by so 
doing it has not been our intention to in 
any way detract from the value of other 
methods, which, although less generally 
used, may frequently possess advantages 
over those we have mentioned. 

Perhaps, however, before closing we 
may be allowed to say a few words with 
regard to the theoretical efficiency of elec- 
tric furnaces, about which so much has 
of late been written. Calculations have 
been made referring to each of the manu- 
factures, but the reliability of these varies 
largely from case to case. When dealing 
with the highest temperatures very few 
data are available with regard to the 
specific heat, latent heat, or heat of com- 
bination of the various materials em- 
ployed. It was previously customary to 
assume a constant specific heat, but more 
recently this has been shown to be un- 
tenable, and most of the modern calcula- 
tions consider the specific heat as a linear 
function of the temperature, relying for 
their values for the higher temperatures 
on a very considerable extrapolation. The 
actual specific heats have been experi- 
mentally determined for a limited num- 


ber of substances up to some 1,500 de- 


grees centigrade, and it is hardly neces- 
sary to insist on how considerable an 
error can be caused by boldly applying 
these values to twice the absolute tem- 
perature. In addition it must be remem- 
bered that the second factor in the cal- 
culation, the actual temperature of a fur- 
nace, is in most cases practically un- 
known. 

The temperature of volatilization of 
carbon is usually taken as 3,400 degrees 
centigrade, but this is no measure of the 
temperature of the are flame which may 
be considerably higher. On the other 
hand, the average temperature of the fur- 
nace is always considerably below that of 
the volatilization point of carbon. 
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The consequence of this rash way of 
dealing with the subject is that the esti- 
mates of the theoretical amount of heat 
required differ by nearly 100 per cent, aa 
has been shown by Kershaw in the case of 
calcium carbide.} 

With regard to those of the resistance 
furnaces in which the temperature is com- 
paratively low, more accurate data can be 
obtained, and finally, in the electrolysis 
of fused salts, the calculations give a 
much more trustworthy result, depending 
as they do largely upon the electrochem- 
ical equivalents, which are known with 
some accuracy. 

The determination of the total loss of 
heat by radiation from an electric furnace 
provides, however, valuable information 
on one of the important factors in the 
efficiency, but the final criterion in all 
commercial work must necessarily be the 
number of tons yield per horse-power- 
year. In describing the various methods 
it has been of great advantage to have 
means by which personal experience of 
the process could be obtained by direct 
experiment, and for this we are indebted 
to the foresight of Professor Arthur 


Schuster, F. R. S., who, several years ago, 
realizing the increasing importance of the 
subject when considering the plans of the 
building in which we are now assembled, 
made ample provision for an electrochem- 
ical laboratory. 
— M oua 

Northwestern Electrical Association. 

The eleventh annual convention of the 
Northwestern Electrical Association will 
be held at the Hotel Pfister, Milwaukee, 
Wis., commencing on Wednesday morn- 
ing, January 21, 1903. 

Reports and papers on subjects of 
special interest to central station men will 
be read and discussed. 

An attractive entertainment pro- 
gramme is being arranged, and a pleasant 
and profitable time is assured to all who 
attend this convention. The associa- 
tion extends, through the secretary, Mr. 
Thomas R. Mercein, Milwaukee, Wis., a 
cordial invitation to all who are interested 
in electrical matters. 
— <> 
Independent Telephone Association 

of Wisconsin. 

The Independent Telephone Associa- 
tion of Wisconsin, will hold its next an- 
nual convention in Milwaukee, Wis., on 
February 11 and 12. The Wisconsin 
association is one of the strongest of the 
state organizations, and this meeting will 
be one of great interest and value. Tele- 
phone manufacturers and supply houses 
will make exhibits at this convention. The 
Pfister Hotel will be the headquarters of 
the association. 


1 Kershaw, Electrician, vol. 46, pp. 164, 245, 267, 1900. _ 
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Reviews of Current Engineering and Scientific 


Literature. 


Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


The Differentially Compounded Motor. 

For the majority of purposes speed 
regulation of the simple shunt motor is 
suflicient, but there are some instances 
where closer regulation than can be se- 
cured by the use of the simple shunt 
motor, without excessive cost, is de- 
sirable. For such purposes a differen- 
tially wound motor can be used. In this 
article, Mr. W. R. Kelsey discusses the 
design and use of compound motors for 
this purpose. An equation is deduced, 
involving the current through the arma- 
ture, the total flux, and the speed. As 
the currents through the armature and 
the flux are the only variables in the 
operation of motors if the speed be con- 
stant, curves for different loads may be 
advantageously plotted, from which it is 
easy to determine the flux required for 
any given output of motor or current flow. 
The construction is graphically shown and 
clearly explained. The author then con- 
siders the question of securing the proper 
variation in flux, which is found by the 
previous construction. Since the series 
coils act in opposition to those of the 
shunt, the energy expended in them is 
wasted so far as conversion into me- 
chanical work is concerned, and they 
should therefore be as few as possible. 
On this account it is not advisable to 
work iron at high inductions. The mag- 
nets of the machine must therefore be of 
larger section and heavier than in other 
types, and the weight of copper is also 
increased. The efficiency is somewhat 
reduced by the increase of turns in the 
field, both series turns and shunt, and 
the greater length of each per turn. 
There is, on the other hand, a lessening 
of the loss due to the smaller inductions 
used. The conclusions are that a dif- 
ferential motor may-have a good speed 
regulation, but is heavy and expensive 
in cost and working. Its speed should 
be high and its resistance low, that a 
moderate difference in flux may be suffi- 
cient. Its shunt should be connected 
across the terminals, and, finally, since 
the magnetization curve is not a straight 
line, it may be advantageous to shunt 
part of the main current from the field 
through a resistance having a high tem- 


perature coefficient.—Electrical Engi- 
neer (London), December 12. 
a 
The Electrical Central Station at the Dussel- 
dorf Exhibition. 


This article gives a detailed description 
of the generating plant at the Diisseldorf 


to five systems. 


of the World. 


Exhibition, and compares this with the 
station at the Paris Exhibition in 1900. 
At the former station there were twenty- 
nine primary power engines and thirty- 
one generators, giving a total output of 
9,000 kilowatts. ‘These generators were 
supplied by five firms. Tne average ca- 
pacity of the continuous-current gener- 
ators was 152 kilowatts. For the poly- 
phase machınes this was 765 kilowatts. 
All the parts of these generating sets are 
given in a table. This shows that a gen- 
erating set consisted of an engine of the 
vertical, tripleexpansion type, which was 
rated at froin 2,500 to 3,00U horse-power. 
This drove a 2,000-kilowatt generator, 
three-phase, giving 5,000 volts at ninety- 
four revolutions per minute. A second 
unit consisted of a 2,0U0-horse-power en- 
gine driving a 2,000-kilowatt, three-phase 
generator. The largest continuous-cur- 
rent set was a 500-horse-power engine 
driving a 440-kilowatt generator giving 
600 volts. This station furnished energy 
The first was a single- 
phase system at 10,000 volts, which was 
used exclusively for lighting the grounds. 
The second and third systems were three- 
phase at 5,000 or 2,000 volts. The fourth 
and fifth systems were continuous cur- 
rent at twice 220 or twice 115 volts. There 
were 40,000 incandescent lamps, 1,200 
arc lamps and 600 motors aggregating 
5,200 horse-power. The respective firms 
which installed the generators had their 
separate switchboards. These were con- 
nected to underground cables to the main 
distributing switchboard, from which the 
distributing cables led to the transformer 
stations of the grounds. One exception to 
this arrangement was the 10,000-volt 
plant for lighting the grounds. This was 
kept entirely separate from the other sys- 
tems. A diagram of the wiring scheme 
and particulars of the distributing system 
are given. Are lamps are used on single, 
polyphase and continuous-current circuits. 
These varied in tvpe from fifteen-ampere 
lamps, burning fifteen hours, to three-am- 
pere lamps, burning 200 hours. Fourteen 
Bremer arc lamps were exhibited. Two 


of these lamps were rather exceptional, as > 


in these four arcs were arranged in series 
on a 220-volt circuit, taking thirty am- 
peres. A number of other are lamps are 
described in some detail. One noticeable 
feature about the lighting scheme was the 
emergency lighting system. This con- 
sisted of 300 incandescent lamps dis- 
tributed all over the grounds. Current 
eould be obtained from three independent 
sources—either from the large storage 
battery plant, from two gas, motor-driven 


dvnamos, or from two machines driven - 


by steam turbines. The connections for 
these lamps were made at the main switch- 


board in all cases. All conductors for 
lighting were carried overhead.—Engt- 
neering (London), December 12. 


A 
The Photometry of Electric Lamps. 


At a recent meeting of the British In- 
stitution of Electrical Engineers Dr. J. 
A. Fleming read a paper on “The Pho- 
tometry of Electrice Lamps.” The paper 
was quite long and deals very fully 
with all phases of the problem. The first 
part of this is devoted to the question of 
standards. The author thought that often 
greater accuracy in measurements was as- 
sumed than was warranted. A case was 
mentioned where incandescent lamps be- 
ing imported from New York showed a 
difference of twenty per cent in candle- 
power when compared with lamps of a 
similar rating made in London, the 
American lamps being brighter. The 
difference in the rating was thought to 
be due to a variation in the standards, 
as the lamps were not measured by care- 
less observers. After fully considering 
all of the various types of standards now 
advocated, the author comes to the fol- 
lowing conclusions: A platinum stand- 
ard in some perfected form may prove to 
be the best ultimate standard of luminous 
intensity. Apart from the not insuper- 
able difficulty of its employment, it re- 
alizes in a very perfect form the con- 
ditions necessary for such a standard; 
namely, a perfectly pure material main- 
tained at an absolutely constant tempera- 
ture in a definite condition. The violle 
platinum standard has the additional rec- 
ommendation that it is not only a unit 
of light, but the unit of brightness. Much 
work has been done in producing stand- 
ard incandescent lamps. The form 
adopted contained a rather thick carbon 
filament in the form of a simple loop, and 
contained in a large bulb. A number of. 
these lamps were made at the Edison & 
Swan factory in 1896 and carefully pho- 
tometered against a pentane air-gas 
standard. A certain number of these 
lamps were set aside and uscd but oc- 
casionally. In the month of March, 1902, 
these lamps were rechecked to ascertain 
how far any difference might have arisen 
in the six vears between the pentane air- 
vas standard and these carbon filament 
lamps. ‘The results of the measurements 
showed that in six years, during which 
these lamp standards were much used, 
this set had probably remained as con- 
stant in light-giving power at the same 
voltage as the pentane standard. The 
author did not think that measurements 
upon the intrinsic brilliancy of the crater 
of the are lamp held out a promise that 
this source of light would fill the require- 
ments of a standard.—Electrical Times 
(London), December 18 and 25. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Demonstration of the Cooper-Hewitt 
Lamp. 

A cable despatch from London de- 
writes the first European demonstration 
of the Cooper-Hewitt mercury vapor 
lamp. This was given by Mr. George 
Westinghouse, Thursday evening, Janu- 
ary 8, at the offices of the British West- 


inghouse Electric and Manufacturing 
Company, Limited, London, before a 
large number of distinguished men. The 
demonstration was most successful. A 
notable incident of the occasion was the 
exhibition of the new Cooper-IHewitt static 
converter. This device consists of a small 
globe less than one foot in diameter, into 
which are inserted electrodes, the number 
depending upon the character of the cur- 
rent to be converted. For a three-phase 
system there are three positive electrodes 
and one negative. The three positive 
electrodes are connected to the three 
phases of the system. The negative elec- 
trode is connected to one side of the 
working circuit, the other side of which 
is connected to the neutral wire of the 
three-phase system. By sending a dis- 
charge through the converter in a manner 
similar to that used in starting the Cooper- 
Hewitt lamp, the negative electrode re- 
distance is broken down, and current will 
puss through the converter from some 
one of the three positive electrodes. As 
the electromotive force sending this cur- 
rent dies down, that at one of the other 
two electrodes is increasing and will main- 
tain the current flow in the same direc- 
tion, and this process continues. Cur- 
rent can not pass through the converter 
in the ee direction because of the 
negative electrode resistance, the device 
acting us an electrical check valve. The 
device can be adapted to any alternating- 
current system. It is simple, cheap and 
efficient, and has no moving parts. Much 
interest was shown in the exhibition of 
these remarkable inventions. 

After the demonstration, Mr. George 
Westinghouse gave a dinner at Claridge’s 
Ilotel, at which nearly 100 guests were 
present, including many who were at the 
exhibition of the Cooper-Hewitt appa- 
ratus. Among them were Lord Kelvin, 
Lord Rothschild, Lord Morley, Lord 
Maude Hamilton, chairman Great East- 
ern Railway; Lord Allerton, chairman 
Great Northern Railway; Sir Henry 
Oakley, chairman Central London Rail- 
way; Colonel Mellor, chairman Metro- 
politan Railway; Emil Garcke, chairman 
British Electric Traction Company; Col- 
onel Yorke, of Board of Trade; Sir Henry 
Tyler, Sir Charles Rivers Wilson, John 
Walter and A. F. Walter, proprictors of 
the London Times; Moberley Bell, man- 
ager of the London Times; Robert Ben- 
aon, Colonel Hunsiker, Edward Speyer, 
Jamea C. Stewart, Sir Joseph Lawrence 
and many other well-known men. 


APPARATUS. 


An Electric Speed Controller. 

This machine has been designed par- 
ticularly with a view to governing any or 
all of the machinery in a water-power 
plant from some central point. The ap- 
paratus is extremely simple, consisting 
merely of two small push-buttons on each 
panel on the awitchboard or pilot switch- 
board, which connect through three wires 
to a small electric motor similar to that 
used for driving fans. This motor, 
through suitable mechanism, acts upon 
the valve stem of the governor in such a 
manner as to lengthen or shorten the con- 
nection between the centrifugal balls and 
the valve itself. 

In the accompanying illustration the 
part of the device attached to the gov- 
ernor is very clearly shown. The motor 
is mounted upon a bracket which is 
clamped to the regulating valve of the 
governor. Upon the armature shaft ie 
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ELECTRIC SPEED CONTROLLER. 


mounted a small worm driving a worm 
year on a vertical pinion shaft. This 
pinion transmits rotary motion to a gear 
which, being threaded through its hub, 
acts as a right and left coupling to draw 
together or push apart the two portions 
of the valve stem upon which it rotates. 
The pinion which drives the gear is long 
enough so as not to interfere with the up 
and down travel of the gear, and there- 
fore the control of the valve by the cen- 
trifugal ball is not affected in any 
manner. 

In bringing alternating-current gener- 
ators into synchronism, the switchboard 
attendant can manipulate the two push- 
buttons without taking his eyes for an 
instant away from the synchronizing 
lamps or corresponding device. 


If it is 


desired, the man at the switchboard can, 
without leaving his post, shut down any 
generator, bringing it to a complete stop 
and afterward etarting it again. 

These governors can also be furnished 
with an automatic electric attachment. 
which is not intended to allow variations 
in speed, but merely to completely sop 
and start the water-wheels from a distant 
point. In some instances it is desirable 
to use both attachments—that is, the 
speed changing and the stopping and 
starting. The attachment of these de- 
vices to governors now in service may be 
easily made by any good mechanic, it 
being only necessary in ordering to state 
the type letter of the governor, and, in 
electric plants, where the push-buttons 
are to be located on the switchboard, the 
thickness of the marble, etc. 

These devices are made by the Lombard 


Governor Company, 36 Whittier street, 


Boston, Mass. 


The Pennsylvania Railroad’s New 
York Terminal. 


The magnitude of the work to be done 
in creating the New York city terminal 
for the Pennsylvania Railroad has 
aroused great interest. ‘The peculiar sit- 
uation of New York city, due to its loca- 
tion on an island, and its separation from 
another island, upon which is practically 
another section of the same city, has made 


the construction of a suitable terminal 


exceedingly difficult. The plans now 
proposed contemplate the construction 
of a double tunnel to project from New 
Jersey to Manhattan, with a four-tunnel 
extension to Long Island and 8 double 
terminal plan involving both Manhattan 
and Long Island. -In addition to this 
great undertaking, part of the Long 
Island Railroad is to be operated elec- 
trically. . 

It is impossible at thie time to give 
detailed description of the tunnel and 
terminal. The plans, however, include 
the transformation of certain portions of 
the western division of the Long Island 
Railroad to electrical traction and the 
erection of two power-houses, aggregating 
about 100,000 horse-power, one On Long 
Island and the other in New Jersey. 

At present interest centres chiefly upor 
the project as a whole, and, among ae 
neers particularly, upon the method: 
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adopted by the Pennsylvania Railroad for 
carrying out this work. The manage- 
ment of this railroad has had a large ex- 
perience in undertakings of magnitude. 
At this time extensions and improvements 
are being made to its entire system, the 
cost of which it is understood will exceed 
that of this terminal. Having this condi- 
tion in mind, and appreciating the many 
new problems which are going to be pre- 
sented in the construction of the tunnel, 
the management has divided the work 
into four main parts—the tunnels, the 
architecture, the mechanical and elec- 
trical engineering and the bringing of the 
railroad into and through the terminals. 

It has created a commission of en- 
gineers to design and supervise the con- 
struction of tunnels. Architects have been 
appointed to plan buildings, and a com- 
mission of engineers to lay out the me- 
chanical and electrical equipment. The 
engineering department of the Pennsyl- 
vania Railroad will bring the road into 
the property thus created. With this ar- 
rangement, the entire work can be handled 
expeditiously and conveniently. The com- 
mission selected to design and produce 
the tunnels consists of Colonel Charles 
W. Raymond, United States Army, en- 
gineer for New York Harbor, chairman; 
Charles M. Jacobs, civil engineer, chief 
engineer of the North River section; 
Alfred Noble, chief engineer, chief en- 
gineer for East River section; William 
H. Brown, chief engineer of the Penn- 
sylvania Railroad, in charge of the tracks 
and terminal yards; Gustav Lindenthal, 
chief engineer, bridge commissioner of 
New York city; George Gibbs, mechan- 
ical engineer, first vice-president West- 
inghouse, Church, Kerr & Company. 

The architectural work has been dele- 
gated to Messrs. McKim, Mead and 
White, who have had wide experience in 
work of a similar character. 

Westinghouse, Church, Kerr & Com- 
pany have been appointed mechanical and 
electrical engineere and constructors of 
the engineering part of the undertaking, 
and the architects have made the same 
Company their engineers, thus ensuring 
harmonious working between the archi- 
tects and engineering commissioners. 
Westinghouse, Church, Kerr & Company 
have also been appointed engineers by the 
Long Island Railroad Company for the 
electrification of its Atlantic avenue line. 

The tunnel commission holds regular 
meetings, considering the departmental 
work of its individual members. These 
Meetings are attended by Mr. Mead, the 
representative of the architects, while the 
engineers are represented by Mr. George 
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Gibbs, the first vice-president of the com- 
pany. 

A special Pennsylvania Railroad ter- 
minal committee has been formed within 
the Westinghouse, Church, Kerr & Com- 
pany, which meets at regular intervals, 
and includes in its membership repre- 
sentatives of the various branches of en- 
gineering involved. These proceedings 
constitute a continuous and systematic 
record of engineering development, de- 
sign, decision and progressive work 
based on the operations of the special 
departments whose heads are mem- 
bers of this special committee. Thus 
far the active engineering work has 
consisted mainly of investigations 
and determinations concerning the meth- 
ods, quantities and the feasibility of 
numerous plans. The commission, the 
architects and the engineers work inde- 
pendently upon their segregated duties 
and together in adjusting the various pro- 
posed features and methods to the possi- 
bilities and limitations of the others. 
From this work, a final set of plans will 
come before the management of the Penn- 
svlvania Railroad for final approval, and 
upon approval, the work of construction 
will then proceed. 

As the tunnel commission has been at 
work since early last spring, much pre- 
liminary work had been carried out before 
the passage of the franchise. The en- 
gineers have already practically com- 
pleted plans for the Long Island power- 
house so that work can be begun upon 
this immediately. The two power-houses 
will jointly serve the entire traction sys- 
tem and will have provisions for relay- 
ing each other and for serving the New 
York terminal singly or jointly. 

Although public interest will centre 
largely upon the terminal structure in 
New York, the engineering and general 
railroad features will, from the stand- 
point of cost and complexity, be the 
more important. 

For the terminal proper, an area 1,800 
by 500 feet will have to be excavated to a 
depth of some forty to fifty feet, and 
within this space will be erected what 
corresponds to a train shed in other ter- 
minals, 

The course pursued by the Pennsy]l- 
vania Railroad in this undertaking is a 
departure from usual practice, but the 
wisdom of this method can not be ques- 
tioned as thereby are secured the services 
of some of the highest authorities on en- 


gineering work, 


=> 

The Annual Report of the Light- 

house Board. 

The annual report of the Lighthouse 
Board of the United States for the year 
ending June 30, 1902, has been received. 
This contains maps and detailed informa- 
tion about all the districts of the country. 
The first section of the report is a record 
of all changes and additions to the service. 
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German Briquette Machinery. 

A consular report calls attention to the 
highly developed briquetting machinery 
now in general use in Germany, and sug- 
gests that there might be a good field for 
this machinery in certain parts of this 
country where there are large accumu- 
lations of low-grade coal. There are in 
England, in western New York, New 
England, Michigan, Illinois and other 
western states vast beds of peat. There 
are in the Dakotas and the Gulf states 
large quantities of lignite and peat, and 
there are in almost all the coal-mining 


states quantities of bituminous dust and - 


anthracite culm, all of which, by the em- 
ployment of modern machinery, might be 
added to the fuel supply of our country. 

German briquette factories are divided, 
in respect to the crude material, into two 
reneral groups—those which make house- 
hold briquettes from lignite or carbon- 
ized peat, and those which produce the 
industrial briquettes using as basic ma- 


’ terial coal dust or slack. The first of these 


are made from brown coal and peat, and 
to a small extent from anthracite dust, 
and are used for grates, heating stoves, 
cooking stoves and ranges, constituting 
the principal household fuel of Berlin 
and other German cities. The ma- 
chinery for the manufacture of these 
briquettes is made by several large 
establishments, among which may be 
cited the Zeiter Eisengiesserei, at Zeitz, 
in Saxony; the Maschinen Fabrik 
Buckan, at Magdeburg, and the Konigen 
Marienhiitte, at Cainsdorf, in Saxony. 

Industrial briquettes are used in Ger- 
many for firing locomotives and other 
steam boilers, for smelting and reverbera- 
tory furnaces. They are made of bitu- 
minous coal dust held together by a 
matrix of mineral pitch, the percentage 
of the latter depending greatly upon the 
fatness of the coal dust. 

Briquettes are made in various forms, 
from egg-shaped ovals to brick forms 
suitable for piling up in confined spaces. 
They range in weight from three to ten 
pounds. When burned whole they con- 
sume slowly and give out a steady, mod- 
crate heat. For a hotter fire they are 
broken up, and in this condition are used 
in boilers and annealing furnaces, ete. 

American mine owners and operators 
may ascertain the theoretic value of their 
materials for briquette making by send- 
ing samples directly, or through the 
American consul at Berlin—Mr. Frank 
H. Mason—to the Export Syndicate of 
Briquette Machinery Manufacturers, at 
No. 59 Fredrich Strasse, Berlin. These 
samples should contain ten pounds of the 
material in the exact condition in which 
it will be available for practical use. 
Should the material be moist, it must be 
sealed up so as to prevent drying out in 
passage. 
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Direct-Current Stationary Motors 

and Generators. 

The machines illustrated in the accom- 
panying engravings have been designed 
for continuous belted work under normal 
atmospheric conditions. They are built 
for slow-speed work ranging in size from 
three and one-half to twenty-five horse- 
power, and two and three-quarter to 
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which are assembled directly on the shaft. 
Each lamination is carefully annealed 
and insulated before being assembled. 
Ventilating spaces are provided at suit- 
able intervals to afford ventilation for the 
core and windings. The cylindrical or 
barrel type of winding is used, the coils 
being machine wound on suitable forms. 
This form of cylindrical winding affords 


SEMI-ENCLOSED MOTOR. 


eighteen and three-quarter kilowatts ca- 
pacity, and for medium speed work in 
sizes from five to thirty horse-power and 
three and three-quarter to twenty-two and 
one-half kilowatts capacity. The general 
construction of these machines is such 


FIELD FRAME AND FIELD COIL. 


that the armature is more or less enclosed. 
They are all of four-pole construction, 
and may be supported on the floor, ceil- 
ing or wall by turning the magnet 
frame around in the pedestals until the 
feet of the frame come in the desired 
position. 

The armature cores are composed of 
specially selected sheet iron laminations, 


large radiating surface for the conductors, 

reducing their length to a minimum, and 

thereby reducing the loss in the armature 

due to resistance. The armature and coils 

are insulated separately with selected ma- 

terial, and possess the ability to withstand 
extremely high temperatures, The 
coils, after being insulated, baked 
and inspected, are imbedded in 
the slots on the surface of the 
armature core, and are held se- 
curely in position by band wires. 
After being wound and banded 
the armature is again baked and 
the commutator and bearings are 
then finished, a special effort 
being mede to carefully balance 
the whole armature. 

The magnet frames or yokes 
are made of special soft iron of 
high permeability. The feet of 
the machines are cast on the mag- 
net frames. Each frame has four 

spots or pads to which the pole-pieces are 
bolted. The pole-picces are of special 
laminated construction, being made of the 
same grade of material as that which is 
used in the armature. Each pole is held 
in place on the magnet frame or yoke by 
means of twu bolts, the field coils being 
securely held in place on the poles by 
means of the pole-tips. 
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The bearings are supported by the ped- 
estal heads, which are bolted to each side 
of the magnet frame or yoke. The bear- 
ings are self-aligning, and are made of a 
special grade of phospor-bronze. Each 
bearing is lubricated by means of two oil 
rings which carry oil from the oil 
chamber to the shaft. The bearings, oil 
rings and oil chambers are so designed 


ARMATURE. 


that there is ample bearing surface and 
a liberal oil supply. 

Kach machine is equipped with four 
brush-holders mounted on an adjustable 
yoke. The brush-holders are made of 
cast brass and arranged for carbon 
brushes. Each holder contains two or 
more carbons, each of which is independ- 
ent of the others, each carbon having a 
flexible copper connection to the brush- 
holders. The carbons elide in the brush 
boxes, which are carefully finished on the 
inside, each carbon being held in contact 
with the commutator by means of a finger 
actuated by an adjustable spring, giving 
the carbon an even pressure on the com- 
mutator. The commutator bars are made 


of drop-forged copper, and are designed 
with a liberal depth. These are insulated 
from thc commutator shell with mica, 


r 
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BRUSH-HOLDER AND BRUsH-HOLDER FRAME. 


which also composes the insulation be- 
tween the bars. This mica is of a grade 
specially selected for its hardness, ensur- 
ing an even wearing with the copper bars. 

The machines are made to jigs and 
gauges, making the parts interchangeable. 

These machines are manufactured by 
the Elwell-Parker Electric Company of 
America, with headquarters at Cleveland, 
Ohio. 
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Mixing the Cables Up. 

In a brief account of the laying of the 
first section of the Commercial Pacific 
Cable Company’s cable which appeared 
in last week’s issue of the ELECTRICAL 
REVIEW, there was given what was in- 
tended to be a description of the land 
cable. In this, however, the land cable, 
the shore end of the marine cable and the 
deep-sea cable were somewhat mixed. 

As is well known, the land cable was 
manufactured by the Okonite Company, 
of New York. It consists of a four-con- 
ductor cable insulated with okonite and 
sheathed with lead. It is about eight 
miles in length. This is one of the 
finest telegraph cables that was ever made, 
and the Okonite Company is to be con- 
gratulated on the skill and success of the 
undertaking. 

The deep-sea cable is a single con- 
ductor, insulated with gutta-percha and 
heavily armored; the shore end of the 
cable has two conductors and extends six 
miles from the shore, one conductor being 
grounded on the sheathing. This cable 
was made in England. 
<- - - 

New York Electrical Society. 

The two hundred and thirtieth meet- 
ing of the New York Electrical So- 
ciety was held at the lecture room of the 
American Institute, New York city, on 
Wednesday evening, January 7. The 
subject for consideration was “Electricity 
and Fire Insurance.” 

Dr. Samuel Sheldon, president of the 
society, made some appropriate intro- 
ductory remarks. He was followed by 
Mr. Joseph Sachs, who spoke on “Elec- 
tric Fuses in Relation to Insurance 
Hazard.” The epeaker called attention 
to the merits and shortcomings of the 
ordinary open safety fuse. He described 
various types of enclosed fuse. A device 
of this kind that will act satisfactorily 
on short-circuit is not difficult to make, 
but short-circuit rupture is not the only 
element to be considered. The filling of 
the tube enclosing the fuse must be of 
such a character that when a short break 
in the fuse occurs, due to a slight over- 
load, the circuit will be interrupted. The 
question of correct rating was touched 
upon. The present method of rating 
gives the current which will flow continu- 
ously through the fuse without injury, 
while the Underwriters’ National Electric 
Association desires to have fuses rated at 
eighty per cent of the maximum carrying 
capacity. The speaker called attention 
to the improper practice of using low- 
voltage fuses in series on a high-voltage 
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circuit, and low-capacity fuses in parallel 
to increase the capacity of the circuit. It 
ig difficult to make two fuses equal in 
conductivity, and hence it is almost im- 
possible to make them act simultaneously 
when connected either in multiple or in 
series. 

The president then introduced Mr. 
Arthur Williams, who spoke on the sub- 
ject of “The National Electrical Code 
and High-Tension Circuits.” The 
speaker traced the developments of the 
national electrical code. The first code 
was issued in 1893. Much confusion was 
caused by the requirements then made. 
Since that time the code has been modi- 
ficd and improved until to-day it is the 
accepted standard. The latest subject to 
be taken up by the underwriters is that of 
high-tension transmission circuits. The 
voltage of high-tension circuits has been 
raised rapidly during the last few years, 
and their use has extended. As these cir- 
cuits pass through villages and towns, and 
as there have been heretofore no rules 
governing their installation, it has been 
thought desirable to have some control 
over the manner of construction. Hence 
the recent action of the insurance and 
electrical authorities interested in the 
national code. The rules under con- 
sideration relate chiefly to the method of 
line construction, and the distance the 
wires must be carried from the buildings 
and from the conductors of other light, 
power and signaling systems. 

The next speaker was Mr. J. C. For- 
sythe, who spoke on the “Relation of 
Electricity to Insurance Rates.” The elec- 
trical hazard resolves itself into three 
general heads: The use of proper mate- 
rial, the proper maintenance of super- 
vision of equipment, and the life or the 
length of time the plant will be operated 
before the natural deterioration will be 
such as to render ite continuance in serv- 
ice a source of danger. 

A communication was read from Dr. 
A, E. Kennelly, describing the work 
which had been done by the transmission 
committee of the American Institute of 
Electrical Engineers in conjunction with 
the Underwriters’ National Electrical 
Association. 

The discussion was participated in by 
Messrs. Patterson, Osterberg, Petty, 
Eidhitz and Lorain. 


American Institute of Electrical 
Engineers. 

The one hundred and seventy-second 
meeting of the American Institute of 
Ulectrical Engineers will be held on 
Friday evening, January 23, at 12 Weat 
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Thirty-first street, New York city. The 
topic for discussion will be “Telephone 
Exchanges.” Mr. Thomas D. Lockwood, 
electrical engineer and advisory elec- 
trician of the American Telephone and 
Telegraph Company, will present a 
paper upon “The Evolution of the Tele- 
phone Switchboard.” The discussion 
will be opened by Mr. J. J. Carty, chief 
engineer of the New York Telephone 
Company. Other prominent telephone 
engineers are expected to participate. 


— a> 


The New York Automobile Show. 


One of the most conspicuous features 
of the Automobile Show, which opens on 
the evening of January 17 at Madison 
Sauare Garden, will be the improvements 
in design and construction of automo- 
biles. Not since the great bicycle boom 
has there been such interest shown in an 
industrial exhibition, or such a demand 
for room in the big amphitheatre. All 
of the ordinary exhibition space has been 


taken up, the basement having been fitted 


up to accommodate the exhibitors of 
foreign and American made power-driven 
machines. Europe will be well repre- 
sented. While foreign manufacturers have 
been very active in working out improve- 
ments in the construction and finish of 
their machines, American manufacturers 
have made great strides during the past 
two years, and the product of this country 
compares favorably with anything in the 
world. The American makers feel confi- 
dent that before another year goes by they 
will lead every other country in auto- 
mobile designing and building. 

Although considerable attention has 
been given to the development of speed in 
automobiles, the Madison Square Garden 
exhibit will show that the makers have 
not neglected the matter of general ap- 
pearance and comfort. The cars in vogue 
to-day are showing the thought which ia 
being expended in this direction, and this 
fact is proven by the extremely prac- 
ticable nature and graceful lines which 
obtain in the most powerful machines. 

The exhibit will continue for one week, 
closing on the following Saturday, Janu- 
ary 24. The show is held under the 
auspices of the Automobile Club of 
America, the National Association of 
Automobile Manufacturers and the Madi- 
son Square Garden Company, with Frank 
W. Sanger as manager. During the week 
annual meetings will be held by the Amer- 
ican Automobile Association, the Amer- 
ican Motor League and the National As- 
sociation of Automobile Manufacturers. 
The latter association will also have ita 
banquet at the Waldorf-Astoria. 


DOMESTIC AND EXPORT. 


COMPLETION OF PACIFIC CABLE—Consul-General J. P. Bray 
has reported from Melbourne that the Pacific cable from Australia 
to London has been completed. The cable is entirely through 
British territory, and the sections are as follows: Vancouver to 
Fanning Island, 3,240 nautical miles; Fanning Island to Fiji, 2,093 
miles; Fiji to Norfolk Island, 961 miles; Norfolk Island to Bris- 
bane, 834 miles; Norfolk Island to New Zealand, 537 miles. 


A LARGE SUPPLY OF PLATINUM DISCOVBRED—Foreign 
cable despatches announce that large deposits of platinum have 
been discovered on the River Gusseva, a tributary of the Issa, in 
western Siberia. It is stated that there are now on the field some 
25,000 miners who have been digging very industriously and have 
secured a very large amount of platinum before police restrictions 
could be effective. It is believed that the new mines will be able, 
when properly worked, to supply a very large amount of this 
valuable metal. 


PENNSYLVANIA TO DOUBLE ITS CAPITAL AND BONDED 
DEBT—At the annual meeting of the stockholders of the Penn- 
sylvania Railroad Company, to be held in Philadelphia, March 10, 
it is planned to ask the stockholders to authorize an addition to 
the capital stock of the company to make the aggregate $400,000,- 
000, and an increase of the bonded indebtedness to a like amount. 
The present capitalization of the company, as represented by stock 
and bonds outstanding, is $328,420,240. after March the total 
authorized capitalization of the Pennsylvania Railroad Company, 
common stock and funded indebtedness, if the plans promulgated 
are carried through, will be $800,000,000. 


BROOKLYN RAPID TRANSIT REFUTES CHARGES—Former 
Lieutenant-Governor William F. Sheehan, counsel for the Brooklyn 
Rapid Transit Company, in opening the defence of the company 
against the charges made to the state board of railroad commission- 
ers, characterized many of the complaints as either silly, ridicu- 
lous or malicious. Others, he said, were justifiable and would be 
remedied. He declared that the growth of Brooklyn was de 
pendent upon the extension of its transit facilities, and every 
obstacle raised in the path of the railway company retarded the 
development of the borough. In quoting some of the improve- 
ments and extensions which the company anticipates making in 
the near future, he said that within the next ten months $6,000,000 
would be spent on betterments, and much more within the next 
few years in bringing the system up to the public demands. 


PERSONAL MENTION. 


MR. B. L. HEGEMANN has become interested in an electric 
lighting establisnment at Bedford, near Cleveland, Ohio, resigning 
his charge of the Necedah (Wis.) electric lighting plant. 


MR. F. M. HAWKINS, New York, the sales agent for the 
Crouse-Hinds Electric Company, of Syracuse, is greatly pleased 
with the demand for the new “Norbitt” specialties which his com- 


pany has introduced. These consist of the latest designs in porce- 


lain appliances, embracing many different forms. 


DR. LOUIS DUNCAN, professor of electrical engineering at the 
Massachusetts Institute of Technology, contributes an excellent 
study of long-distance electric railroading to the December num- 
ber of the Technology Quarterly. Dr. Duncan has had wide ex- 
perience in electric railway work, and his views of the present 
status and the prospects for the future are interesting and valuable. 


MR. JAMES LYMAN has been appointed engineer of the Chi- 
cago office of the General Blectric Company. His predecessor, Mr. 
E. C. Noe, has been appointed general superintendent of the North- 
western & Lake Street Elevated Railroad Companies. As Mr. 
Noe’'s assistant in the Chicago office of the General Electric Com- 
pany, Mr. Lyman has become well known in electrical circles. 


MR. JOSEPH HOWARD, JR., president of the New York Press 
Club, announces that the thirtieth annual dinner of the club will 
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be given at the Waldorf-Astoria on Saturday evening, February 14, 
and states that while it is the intention of the club to give the 
dinner a distinct professional tone, a number of guests will be men 
eminent in national life. The dinner committee consists of Charles 
J. Smith, William C. Bryant, Charles D. Platt, John A. Hennessey 
and George F. Lyon. 


MR. MORRIS MOSKOWITZ, who received the John Scott medal 
of the Franklin Institute for his achievements in electric train 
lighting, is now the chief electrician of the United States Light and 
Heating Company, of New York city. Mr. Moskowitz and his asso 
ciate, the chief engineer of the company, Mr. Henry K. Brooks, 
have developed a new and very promising system of electric train 
lighting, in which the mechanical as well as the electrical features 
have been very carefully worked out. 


MR. CARL SCHWARTZ has accepted a position with the Chi- 
cago Bdison Company as electrical engineer. Mr. Schwartz has 
been in this country about six months, and before locating in his 
profession made a tour of the United States studying the various 
engineering accomplishments of note and also the methods and 
products of the dmportant electrical manufacturing companies. Be- 
fore coming to the United States Mr. Schwartz had been prominent 
in electrical engineering in Germany and Russia. 


MR. LAMAR LYNDON, the well-known electrical engineer of 
New York city, has been absent from his offices in the Park Row 
Building for several months. Mr. Lyndon’s many friends will be 
glad to learn that he is recuperating and expects to be back in New 
York early in February. After leaving New York Mr. Lyndon re- 
mained in the Adirondacks for some time, and later made his head- 
quarters at Athens, Ga. From this place he has sent us from time 
to time cheerful assurances of his bettering condition of health. 


MR. CHARLES G. BURTON has been appointed manager of 
the Chicago agency of the Christensen Engineering Company, Mil- 
waukee, Wis. Mr. Burton has been well known in the electrical 
field for some time, being for several years connected with the 
Central Electric Company and later with the Westinghouse Elec- 
tric and Manufacturing Company. He has recently been carrying 
out some individual projects as a consulting engineer, and he will 
no doubt prove a very valuable acquisition to the Christensen com- 


pany. 
AUTOMOBILE NOTES. 


AMERICAN AUTOMOBILE ASSOCIATION—The annual meet- 
ing of the American Automobile Association will be held at 753 
Fifth avenue, New York city, at 4 P. M., January 20. It is expected 
that there will be a very large attendance at this meeting, as the 
officials of the organization are taking much interest in perpetuat- 
ing the organization and making it secure for itself a prominent 
place among different interests. 


A CONTEST FOR COMMERCIAL VEHICLES—The Automo- 
bile Club of America has projected a plan to hold a contest in the 
early spring for commercial vehicles. A meeting has been ar- 
ranged for Thursday, January 22, at 4 P. M., at the club house, 
753 Fifth avenue, New York city, so that manufacturers of trucks 
and delivery wagons and all types of commercial vehicles may come 
together and perfect rules for such an organization. 


THE CHICAGO AUTOMOBILE SHOW—The Chicago Automobile 
Show will be held from February 14 to February 21, 1903, inclusive. 
The Central Passenger Association, the Western Passenger Associa- 
tion and the Trunk Line Association covering all the territory be- 
tween Cheyenne, Wyoming (including all points in Colorado) and 
New York except New England, have granted reduced rates on ac- 
count of the Good Roads Convention of the National Association 
of Automobile Manufacturers. This convention will be held at the 
Coliseum, Chicago, during the automobile show. The enthusiasm 
already evinced by the manufacturers of automobiles and kindred 
appurtenances bids fair to make this exhibition one of the most 
entertaining and profitable ever held by the automobile fraternity. 
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ELECTRICAL SECURITIES. 

Following the conditions which have obtained in the stock 
market for the past several weeks, the tendency has been upward 
throughout. Bullish sentiment prevailed very strongly from the 
apening session, and the shares averaged close on to a million 
each day during the week. The growing activity manifested by 
the outside public in securities has had a very healthy effect on the 
market in general and has been the means of dissipating any ad- 
verse cloud which may have drifted into financial circles. Early 
in the week there was a decided drop in the rates for call money, 
and the continued ability of speculative interests to meet their 
responsibilities made a condition of monetary ease a predominant 
feature. The excellent showing made by a number of industrial 
corporations, notably large freight-moving railroad concerns, also 
acted as a stimulus. 


New York: Closing 
Brooklyn Rapid Transit.................. 69% 
Consolidated Gas........ ccc ccc cesses cee 2193 
General BDlectric.......... 0. cc ccc cece eee 18714 
Kings County Blectric.................00- 212 
Manhattan Elevated............cccceceeee 153 
Metropolitan Street Railway............. 141% 
New York & New Jersey Telephone...... 163 
Westinghouse Manufacturing Company.. 218 


It is stated that the General Electric Company is now earning 
at the rate of about $10,000,000 per year or nearly 25 per cent upon 
its new capital stock of $42,000,000. Some months the earnings 
have been above $1,300,000. 


Boston: Closing. 
American Telephone and Telegraph..... 165 
Bdison Electric Illuminating............. 275 


Massachusetts Electric preferred.......... 95 
New England Telephone.................. 137 
Western Telephone & Telegraph preferred 101 


A regular quarterly dividend of 214 per cent has been declared 
by the Edison Electric Illuminating Company, payable February 
2, 1903, to stockholders of record January 14. Mr. Frederick P. 
Fish has been elected a director to fill the vacancy caused by the 
recent death of Mr. Edward D. Maltby. 

The Boston Elevated directors have reelected officers. 


Philadelphia: Closing. 
Dlectric Company of America............ 10 
Enxectric Storage Battery common........ 80 
Electric Storage Battery preferred...... 80 
Philadelphia Electric. ........ ccc. e eee 834 
Union Traction.........csesoscesososeeeos 46% 
United Gas Improvement.................. l11% 


It is unofficially stated that Philadelphia Rapid Transit gross 
earnings for the six months ended December 31 are an increase 
in excess of $650,000 over the same period of 1901. 

The Electric Company of America directors have declared a semi- 
annual dividend of 3 per cent, payable January 31 to stock of record 
January 20. Books close January 20 and reopen February 2. 


Chicago : Closing 
Chicago Edison Light.. ji 172 
Chicago Telephone.......essssssecscesse. 160 
Metropolitan Elevated preferred.......... 88 
National Carbon common................. 26% 
National Carbon preferred................ 97 
Union ‘Traction common................. 15% 
Union Traction preferred.. 45% 


The annual meeting of the Lake ‘Street Elevated is scheduled 
for January 29. It is said that the statement will show up about 
10 per cent better than last year 

The regular semi-annual dividend meeting of the Metropolitan 
West Side Elevated will be held on or about January 25, when it is 
stated a dividend of 2 per cent will be declared, making in all for 
the year 314 per cent. Daisy average passengers carried for the 
year will come out about 108,000 against 93,000 for the preceding 
year. 

The South Side Elevated shows an increase for December of 11 
per cent in number of passengers carried and a daily average for 
the year of 8.95 per cent. 

The annual meeting of the Northwestern Elevated will be held 
on January 28 at the company’s offices in Chicago. During the 
year the company carried about 23,000.000 passengers as against 
20,000,000 for last year, being a gain of 15 per cent. It is estimated 
that the net earnings, reckoning on this basis of improvement, will 
amount to about $824,723. 

For the month of December the Chicago Telephone Company 


gained 1,500 telephones. 
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ELECTRIC RAILWAYS. 

ATTICA, N. Y.—Fredonia has granted a franchise for a trolley 
line to the Lake Shore Traction Company, which will connect Buf- 
falo°and Westfield, a distance of sixty-five miles. It is the inten- 
tion of the company to complete the road within a year. 


INDIANAPOLIS, IND.—It is stated that the Union Traction 
Company may extend its system to Newcastle and Richmond, 
paralleling the Richmond division of the Pennsylvania Railway 
from Middletown east. The Union Traction Company has already 
announced its intention of building a line from Daleville to Mid- 
dletown next summer. 


SOUTH McALESTER, I. T.—Articles of incorporation have 
been filed by the Purcell & Lexington Street Railway Company, 
with an authorized capital of $100,000. The object of the com- 
pany is to build an electric street railway between Purcell, I. T., 
and Lexington, Okla. William T. James, Thomas C. Woods and 
J. F. Sharp are the incorporators. 


INDIANAPOLIS, IND.—The survey of the Wabash & Rochester 
trolley line has been completed. The length of the line is thirty- 
five miles. Work will begin on the line in the spring, and it is 
hoped to have cars running by next fall. The officers of the com- 
pany are: President, P. A. Tuttle, Geneva, Ohio; vice-president, 
Solomon H. Godman, Wabash; secretary, T. W. Latham, Cleveland. 


SLATINGTON, PA.—What is to be known as the Siegfried & 
Danielsville Street Railway Company has been chartered and most 
of the right of way has been secured. The new road is to run 
from Alliance to Kreidersville, Pennsville, Cherryville, Harper’s 
and Danielsville, where it will connect with the Slate Bend road. 
The work on the new Hine is to be commenced as early in the 


spring as possible. ° 


SYRACUSE, N. Y.—Hydraulic engineers are at work on a plan 
to run the Syracuse Rapid Transit Railroad system, the Oswego 
Railway system and the connecting road to be built from Syracuse 
to Oswego by electricity generated from water power. Plants are 
to be established at Fulton, High Dam, Oswego and Minetto, and 
the rapid transit plant in this city is to be used as an auxiliary 
plant. It is said unlimited power can be generated. The new con- 
necting road will be double tracked. 


ELECTRIC LIGHTING. 
BENTON HARBOR, MICH.—The city council has decided to 
have a municipal lighting plant. 


ZANESVILLE, OHIO—The Appleyard Syndicate has acquired 
control of the Bellaire, Zanesville & Cincinnati Railroad and will 
change it into an electric interurban line. 


PHILADELPHIA, PA.—Track laying for the new Kennett 
Square-Wilmington trolley road has about been completed in Ken- 
nett Square and the entire line will be in operation by March 1. 


WATERTOWN, MASS.—The Watertown Gas Light Company is 
arranging for the building of a new electrical plant, and plans are 
now being drawn up. The plant is to be finished in the early spring. 


JERSEY CITY, N. J.—The United Electric Company has se- 
cured a five-year contract for lighting the streets of this city. It is 
agreed that 1,373 electric i1ights will be furnished at $97.50 for each 


‘Hight per year. 


TACOMA, WASH.—lIt is announced that the ten-mile electric 
railway connecting Everett and Snohomish will be built at once 
by an eastern syndicate at a cost of $150,000. A franchise has 
already been secured. 


MIDDLETOWN, N. Y.—The National Consolidated Company has 
been incorporated with a capital stock of $50,000 to manufacture 
gas and electricity for villages ın Orange and Sullivan counties. 
The directors of the company are: Charles M. Priggen and G. R. 
Larwill, of Brooklyn, and Henry Floy, of New York city. 


BANGOR, ME.—The Clinton Electric Light and Power Com- 
pany has been organized at Clinton for the purpose of supplying 
electricity or gas for all purposes in the towns of Burnham and 
Clinton, with $10,000 capital stock. The officers are: President, 
Frank L. Besse, of Clinton; treasurer, Manly Morrison, of Clinton. 
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INDUSTRIAL ITEMS. 


THE CHRISTENSEN ENGINEERING COMPANY has opened 
an office in the Merchants’ Loan and Trust Building, Chicago, for 
the sale of “Ceco” electrical machinery. Mr. Charles G. Burton 
has been secured as the manager of the Chicago agency. 


THE MAGNET WIRE COMPANY, 141 Broadway, New York 
city, manufacturer of all sizes of magnet, weatherproof, an- 
nunciator, office, rubber covered, trolley and bare wires, carries 
in stock in large quantities. The company is able to make prompt 
shipments, and is doing a remarkable amount of business. 


THE SPRAGUE ELECTRIC COMPANY, New York city, has sup- 
plied a large amount of flexible metallic conduit and steel armored 
conductors for the new addition to the White House in Washing- 
ton, and has also received additional orders for ventilating outfits 
for the same building. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is 
the selling agent for Packard transformers. The Packard vacuum 
process for transformer insulation has met with great success in 
electrical construction, and the Electric Appliance Company will 
give complete information regarding this upon request. 


THE WESTERN STEEL CAR AND FOUNDRY COMPANY 
(Hegewisch), Chicago, Il, has installed a 12,000 horse-power 
steam and electric, two-phase alternating-current power plant with 
complete motor equipment. This company is affiliated with the 
Pressed Steel Car Company and will make steel as well as wooden 
cars. k 


THE COLUMBIA INCANDESCENT LAMP COMPANY has 
moved to new quarters at 2115 Locust street, St. Louis, Mo. The 
new , building, which has been designed and constructed for the 
making of lamps, is three stories high and is fitted with every ap- 
purtenance which contributes to the completion of a modern estab- 
lishment. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., has re- 
cently perfected a very ingenious elastic fibre lining for its sockets, 
which is said by construction men and others to be a money-saving 
‘improvement. This lining does not shake out, but can be easily 
removed with the fingers. At the same time, it is tough and not 
easily broken, it being possible to crush it considerably and have 
it still retain its original shape. 


THE GRAND RAPIDS EDISON COMPANY, Grand Rapids, 
Mich., recently put in a 3,000-ampere storage battery and erected 
a building for this battery and other purposes, 100 by 55 feet, 
built throughout of concrete. This company will shortly develop 
a 1,000-horse-power water-power plant at a distance of eighteen 
miles from Grand Rapids, transmitting an alternating current to 
Grand Rapids where the current will be converted. 


THE FOSTORIA BULB AND BOTTLE COMPANY, of Fostoria, 
Ohio, wishes to correct the impression that its plant has been de 
stroyed by fire. Another glass factory at Fosvoria, Ohio, bearing a 
aifferent name, which manufactured outer globes and shades for 
arc lamps, was destroyed by fire, hence this erroneous impression. 
On the contrary, the company is in excellent condition to 
furnish large shipments, and its production of inner globes has 
been greatly increased. 


THE INDEPENDENT INCANDESCENT LAMP COMPANY, 
successor to the United States Incandescent Lamp Company, manu- 
facturer of “Independent” higu-grade incandescent lamps for all 
systems, St. Louis, Mo., has opened headquarters for business in 
the commodious premises formerly occupied by the Columbia Lamp 
Company. Orders are now being filled, and several large contracts 
have already been secured. Mr. Walter Ennes is the sales mana- 
ger, with offices at 1910 Olive street. 


THE H. W. JOHNS-MANVILLE COMPANY, New York city, is 
placing a new product on the market, bearing the trade name of 
“Salamanderite.” The basic construction of this material is asbes- 
tos, and it is stated to be absolutely fireproof. It is furnished in 
sheets or panels in various thicknesses from one-eighth to one-half 
inch, finished on one side in exact fac-simile of any fancy cabinet 
work, plain and in bas-relief. The company has recently issued 
also a catalogue descriptive of its asbestos specialties. This is a 
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valuable addition to the literature on the subject, and any one who 
is contemplating the use of fireproofing material of any descrip- 
tion, would do well to secure one of these very complete catalogues. 


JOSEPH P. MENCHEN, New York city, inventor, patentee and 
manufacturer of improved electrical theatrical appliances, has met 
with more than usual success in the equipping of theatrical settings 
for the production of startling effects. During the present season 
the great flexibility and facility of electrical forms of illumination 
have made it very popular, and enterprising managers have vied 
with one another to produce the most gorgeous effects. Among the 
specialties which Joseph P. Menchen has made with particular 
success are the “Olivette” or open box lights, the lens boxes or spot 
lights or chasers, sciopticons which represent water ripple or mov- 
ing cloud effects, and the Menchen stage receptacle and attaching 
plug. A novelty which has recently been introduced is an attach- 
ing plug of vulcabeston. This is for use where connections must 
be made very rapidly and broken rapidly, and where it occurs con- 
tinuously and with great frequency. These plugs are made in any 
capacity up to fifty amperes, and have been used with great suc- 
cess in some very severe applications. 


AMONG RECENT DECORATIONS installed with the Norbitt 
temporary decorative socket, was that of E. S. Brown Company, of 
Fall River, Mass., the largest department store in New England. 
The decoration consisted of 2,700 four-candle-power lamps, and 
about 1,000 eight-candlepower lamps. The entire equipment was 
installed in less than forty-eight hours, and most of it by unskilled 
labor, as the firm did the entire equipment itself, under the 
supervision of one of the members of the firm. Another large in- 
stallation was that by a large Baltimore contractor for the wedding 
of the daughter of Dr. Emerson, of Bromo-Seltzer fame. This 
decoration consisted of about 1,500 Norbitt temporary decorative 
sockets. Among other installations were those of the Delaware 
Club, December 9, at Terrace Garden, New York, 2,100 lights, and 
the Bachelor Circle ot the German Liederkranz Society, at its 
club house in Fifty-eighth street, January 8. The demand for these 
sockets has been very great. Mr. F. M. Hawkins, the sales agent 
for the manufacturer, Crouse-Hinds Electric Company, at 23 Dey 
street, New York city, carries a complete stock of these specialties. 


AMONG THE MANY CALENDARS received are the character- 
istic “Great Men of Science and Engineering” from the Bullock 
Electrical Manufacturing Company, Cincinnati, Ohio; this is 
adorned with a miniature of James Prescott Joule, with a bio 
graphical sketch on the reverse side. Rossiter, MacGovern & Com- 
pany, electrical and steam machinery, main office, 141 Broadway, 
New York city, has issued a calendar with a brilliantly colored 
representation of an incandescent lamp outshining the brilliance 
of the sun. Ẹwalsh's Son & Company, wholesale dealers in scrap 
iron and metals, Newark, N. J., a practical memorandum calendar 
and diary pad. John A. Roebling’s Sons Company, New York 
city, a handsome calendar with a half-tone reproduction of the 
cable work on the new East River Bridge. The Standard Tool 
Company, manufacturer of twist drills, Cleveland and New York, 
an attractive calendar in blue and gold, the date-pad being supple 
mented by some valuable information for machine men. The 
Lombard Governor Company sends a handsome calendar with @ 
beautiful reproduction of a painting by W. Weber, entitled “Moon- 
light at Sea;” this is in colors and represents very accurately 
the brush effect on canvas; the Lombard Governor Company's 
headquarters are at 36 Whittier street, Boston, Mass. N. W. Ayer 
& Son, 300 Chestnut street, Philadelphia, sends a very large calen: 
dar adorned with an attractive bas-relief symbolical of advertis 
ing methods and advertising success. Title Guarantee and Trust 
Company presents its friends with a handsome calendar, the fig- 
ures being plainly seen and the panel being adorned with & photo 
gravure, representing the purchase of Manhattan Island by peter 
Miniut in 1626; the first page of the calendar pad gives an historical 
sketch of this important matter of history. The Audit Company, 
of New York, adorns its calendar with an allegorical representa: 
tion of Justice; this picture is a reproduction of a part of the freize 
of the entrance hall of the building occupied by the Appellate De 
vision of the Supreme Court of the State of New York; the paint- 


ing represents Justice holding the symbols of the law—@ sword, 


a book and scales, with peace and prosperity on either side. The 


F. A. Ringler Company, high-class engraver and art copper worker, 
sends the season’s compliments. 
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INDUSTRIAL CHEMISTRY AND ELEC- 
TROMETALLURGY. 


We call attention to the series of valu- 
able notes on the progress of electro- 
chemistry and electrometallurgy in 
Europe and America, which is now ap- 
pearing in the ELECTRICAL REVIEW. 

These applications of electricity are 
now growing so rapidly that it is difficult 
for the busy engineer to keep track of all 
the new developments. As a matter of 
fact, many important processes are put 
into operation so quictly that but little 
is learned about them. Mr. John B. C. 
Kershaw is a recognized authority on 
these subjects, and he has special facilities 
for obtaining information relating to 
these industries. 

These notes will appear regularly, and 
we feel assured that they will be appre- 
ciated by our readers. 


WIRELESS TELEGRAPHY FOR ATLANTIC 
LINERS. 


A sigh of relief went up from the whole 
world when the telegraph flashed a mes- 
sage to all points announcing that the 
long overdue Atlantic liner, the St. Louis, 
had been seen off Nantucket on the 
evening of January 16. 

Doubtless most of us have been wonder- 
ing why our anxiety felt for the missing 
steamer during the five days she was over- 
due should not have been prevented by 
wireless telegraphy. It has again and 
again been pointed out that probably the 
most important application of wireless 
telegraphy would be to maintain com- 
munication between vessels and the shore; 
and this incident, happening so soon after 
Marconi’s recent successes, brings the 
matter again to the front. 

Though many doubt the commercial 
value of transatlantic wireless telegraphy, 
and there are signs of a long and ex- 
pensive contest between the various sys- 
tems, but little has been done in adapting 
this method of communication to the 
very work for which it is so suitable, and 
for which there is such a crying need. As 
is well known, certain of the Atlantic 
liners have been equipped with wireless 
telegraph apparatus which has been put 
to good use; but should not every pas- 
senger steamer, at least, have an equip- 
ment sufficiently powerful to enable her 
to communicate with passing vessels, if 
not with the shore, during the entire 
trip? Of course, there are some difficulties 
in the way of this, but the undertaking 
is sufficiently important to warrant a 
considerable expenditure. 

Another useful adaptation of wireless 
telegraphy has been mentioned before, 
but nothing has yet been done along this 
line. This is to maintain communication 
between railway trains and the train des- 
patcher’s oflice. Railway accidents. still 
occur, for unfortunately we have not yet 
been able to prevent them altogether. 
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AMERICAN ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE. 


The fifty-second annual meeting of the 
American Association for the Advance- 
ment of Science, recently held in Wash- 
ington, D. C., was one of the most suc- 
cessful in the history of the association. 
The total enrolment of members in at- 
tendance was a little under 1,000. Add- 
ing to this those in attendance at the 
meetings of affiliated societies brings the 
figure up to about 1,500. While this falls 
short of the showing made by the British 
association, the figure is very encouraging 
when one remembers that most of those 
in attendance are actively engaged in 
teaching, 
long distances had to be traveled. 

The membership of the association is 


and, moreover, in some cazes 


growing steadily at a, very satisfactory 
rate, and is now nearly 4,000. The suc- 
cess of the mecting proved that the ex- 
periment of changing the time was a wise 
one. 

Another noteworthy fact is that the 
number of affiliated socicties has been in- 
creased by the addition of many promi- 
nent scientific organizations of the coun- 
try. There was also a marked improve- 
ment in the character of the contribu- 
tions. 


THE AUTOMOBILE SHOW. 

The Automobile Show, which opened 
on Saturday, January 17, in Madison 
Square Garden, New York city, has been 
a most gratifying success. The doors 
opened to a record-breaking attendance 
of enthusiastic admirers of the horseless 
vehicle. Much interest was deservedly 
manifested in the electric vehicles, which 
by their simple mechanism and elegant 
lines drew admiration and comment even 
from those most adversely prejudiced. 
The makers of electrical accessories had 
reason to be pleased at the intelligent in- 
terest taken in these devices, and there is 
no doubt that the excellent. showing made 
by the manufacturers of electric vehicles 
and apparatus will be a well-remembered 
object lesson. 
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THE NEW YORK TERMINAL OF THE 
PENNSYLVANIA RAILROAD. 


The preliminary work on the New York 
terminal of the Pennsylvania Railroad is 
well advanced. The feature of this work 
of most interest to engineers at this time 
is the method which the railroad has 
adopted for carrying out this undertak- 
ing. The plans include two tunnels under 
the Hudson River, from New Jersey to 
Manhattan Island; four tunnels under 
the East River, from Manhattan Island 
to Long Island; two power-houses, one 
in New Jersey and one at Long Island 
City, aggregating nearly 100,000 horse- 
power, and suitable terminal structures 
at New York and Long Island City. The 
sum set aside for these improvements is 
estimated at $50,000,000, which will give 
some idea of the magnitude of the work. 

Although this is an enormous sum to 
spend for any undertaking the Pennsyl- 
vania Railroad is accustomed to handling 
great projects, and has at this time im- 
provements in course of construction 
which will together cost more than the 
New York terminal. As is well known, 
the engineering corps of the Pennsylvania 
Railroad is unsurpassed for skill and ex- 
perience; but since the new developments 
at New York contemplate work of a some- 
what different character from that met 
in the general operation and development 
of the road, the directors of the Pennsyl- 
vania company have employed consulting 
enginecrs for designing and supervising 
much of the new work. 

Four commissions have been made, and 
to each of these certain parts of the en- 
terprise have been assigned. One com- 
mission will plan for, design and super- 
vise the construction of the tunnels; 
architects will provide suitable buildings: 
an engineering and construction company 
of international reputation will design and 
install the electrical and mechanical feat- 
ures, while the work of bringing the road 
through the terminals thus provided will 
be done by the engineers of the company. 
These different commissions each work 
independently on their own section of the 
project, and together in harmonizing and 
coordinizing their several plans. No one 
feature has a value-of its own, as every 
part must work for the good of the 


whole, This is certainly a broad-gauged 
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method of procedure, as the road thus 
secures the services of engineers who have 
all had wide experience in work of a some- 
what similar character. Moreover, by 
employing outside engineers to take care 
of this improvement, the work of the 
company’s engineers at other points will 
not be interfered with. The public is 
therefore sure of not only ‘the best con- 
struction throughout, but of the prompt 
prosecution of the work and a minimum 
of delay in the completion of this much- 
needed terminal. 


INTERFERENCE WITH STREET RAIL- 
WAY TRAFFIC. 


Just at this time, when the public has 
experienced some of the inconveniences 
caused by the effects of exceptional 
weather upon our transportation systems 
in New York and elsewhere, it is well to 
call attention to one serious cause of 
trouble and delay. 

In his reply to Mayor Low’s enquiry, 
asking what could be done to ameliorate 
the unfortunate conditions now existing 
in New York, President Herbert H. 
Vreeland spoke of the troubles caused by 
trucks and other vehicles blockading the 
tracks of the Metropolitan Street Railway 
Company. In his report to the trans- 
portation committee of Chicago, Mr. 
Bion J. Arnold speaks of the same matter. 
This cause of delay is beyond the control 
of the railway companies, and in justice 
to them, it should be borne in mind 
whenever the question of better service is 
under discussion. This interference be- 
comes more troublesome every day. While 
the railway companies do not own the 
streets, the convenience of the public re- 
quires that the street cars be given the 
right of way whenever possible. This 
matter deserves the immediate attention 
of the city officials. If the present regu- 
lations of street traffic are adequate, those 
in authority should see to it that they are 
enforced. If they are not adequate, the 
sooner the matter is taken up by those in 
authority and suitable regulations en- 
forced, the better. 

It is comforting to think that when the 
slow-moving horse is entirely displaced 
by the automobile, much of this delay 
will be avoided. 
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SPEED REGULATION OF INDUCTION 
MOTORS. 


The simple induction motor is essen- 
This 
feature of its operation has many times 


tially a constant-speed machine. 


been urged against its use for many 
applications. 

Means of varying speed have been 
known, but while these were very effec- 
tive they brought in objectionable feat- 
ures. Since the speed depends upon the 
frequency, it of course could be varied by 
variation in the frequency. This method 
is not generally applicable, requiring as 
it does as many generators as there are 
changes In speed. By using two motors 
and combining these in cascade or con- 
catenation several speeds can be obtained, 
but the efficieney of the system is poor 
and the need for installing two motore is 
objectionable. 

Where but two or three changes in 
speed are called for, these can be secured 
clhiciently by winding the motors so as to 
allow for a change in the number of poles. 
The changes are in steps and not gradual. 

The most generally applicable method 
of varying the speed of induction motore 
has been rheostatic control. By inducing 
non-inductive resistance into the eecond- 
ary of the motors the speed can be varied 
at will and the available turning effort 
of the motor is not decreased. Thi: 
method is unfortunately very inefficient, as 
the total energy absorbed by the rheostat 
is wasted and this varies proportionately 
to the reduction in speed. For intermit- 
tent work, however, and for starting 
motors under load, the method has found 
a wide use. 

Recently, a number of foreign papers 
have described a new means for securing 
this desirable speed variation without in- 
volving the objections nointed out above. 
If we reduce the current in the secondary 
by means of a _ counter-electromotive 
force instead of by the non-induction re- 
resistance just described, the speed of the 
motor can be reduced accordingly. At 
first thought, there would seem to be 
considerable difficulty in doing this, 
since the frequency of the currents in the 
secondary is a variable quantity, depend- 
ing upon the slip, and is different from 
that of the currents in the primary. 
Nevertheless, this is not difficult to do. 
By adding a commutator to the second- 
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.ary and properly placing ‘brushes upon 
this, the counter-electromotive force may 
be suitably introduced. The most con- 
venient way of doing this is to connect the 
brushes to the secondary of a suitable 
transformer, the primary of which is con- 
nected to the power circuit. By using any 
of the well-known types of regulating 
this 
force may be varied in amount and in 


transformer, counter-electromotive 
direction. If it opposes the flow of cur- 
rent in the secondary, the speed of the 
motor will be correspondingly reduced. 
If, on the other hand, this electromotive 
force assists the flow of current the motor 
may be run above synchronism. In this 
method, the power which would be dis- 
sipated as heat in the rheostatic control 
is pumped back into the circuit, so that 
the efficiency of the system is lowered 
only by the transformer losses. 

This arrangement is applicable with 
either the primary or the secondary as 
In addition to the 
speed regulation secured, this system en- 


the revolving part. 


ables one to compensate for the phase 
displacement of the primary current by 
the method described by Heyland and 
This is accomplished by shifting 
the position of the brushes on the com- 
One of the difficulties pre- 
sented by this system is that of overcom- 
ing sparking, but doubtless this can be 
done. 

It ia worthy of note that the latest de- 


others. 


mutator. 
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SOME LIMITS IN HEAVY ELECTRICAL 
ENGINEERING. 


PROBLEMS FOR THE ELECTRICAL 
ENGINEER. 


In his inaugural address before the 
British Institution of Electrical Engi- 
neers Mr. James Swinburne considered 
some of the problems which are now con- 
fronting the electrical engineer. The 
science has been progressing so rapidly 
that it is well to look over the many 
branches of this great and diverse in- 
dustry and see what obstacles are now op- 
posing us, and what are likely to oppose 
us shortly, and whether the obstacles are 
insuperable or not. The exactness of 
electrical calculation and measurement 
has leavened steam engineers and other 
manufacturers with whom they have to 
work; but this fact should enlarge our 
mental view and move our horizon. 
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of the 
namely, those of improving the power 
factor and securing variable speed, have 
been secured by adding a commutator. 


velopments induction motor, 


The absence of the commutator on induc- 
tion motors has heretofore been urged as 
one of the chief advantages of this type 


of motor. 
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THE BERLINER DECISION. 
The Circuit Court of Appeals for the 
First District has affirmed the decree of 


the lower court, declaring the National 


‘Telephone Manufacturing Company non- 
infringing of the Berliner patent in its 
manufacture of carbon transmitters. 
Covering this 
validity of Berliner’s patents the text of 
the decision is as follows: “We also find 


point and also the 


that the two claims of the Berliner patent 
in suit, although upon their face open to 
the objection of excessive breadth, may 
be sustained when read in connection 
with the specification provided they are 
limited to metallic electrodes, and that, 
when 60 limited, the defendant’s trans- 
mitters do not infringe.” 

This apparently leaves the matter in 
the same condition as it stood after Judge 
Brown's decision of February 27, 1901, 
with the exception, as above stated, which 
sustains the validity of Berliner’s claims 
respecting a transmitter with metallic 
electrodes. 


We must not say that because we can buy 
efficient dynamos we need no technical 
knowledge. We must understand dyna- 
mos as before, but we must also under- 
stand steam engines, gas engines, fuel 
questions, financial matters, parliamentary 
matters, tramway matters, railway engi- 
neering and, very soon, railway manage- 
ment. No one man can be a complete 
electrical engineer, but each of us ought 
to know one subject well and a large 
number of allied subjects fairly well. 

As a basis of technical knowledge we 
must have a fairly all-around knowledge 
of theoretical physics and chemistry. 
Science is unfortunately split into two 
parte, wrongly called theory and practice. 
This split is less in electrical engineering 
that in any other, but we should aim to 
heal it entirely. 

After this introduction the author took 
up at length some of the problems which 
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AN ENGINEER’S IDEAS ON TECHNICAL 
EDUCATION. 


Mr. James Swinburne, in his inaugural 
address, delivered at a recent meeting of 
the British Institution of Electrical En- 
zineers, took for his theme, “The Con- 
sideration of Some Limits in Heavy Elec- 
trical Engineering.” The paper was ably 
prepared, and contains some valuable 
suggestions to electrical engineers. It is 
well worthy of careful reading. 

Mr. Swinburne is a practical enginecr, 
but he is at the same time an accom- 
plished scientist. For this reason his 
views on technical education are of great 
value. His ideas are well in accord with 
the present trend in technical instruction, 
and are therefore encouraging to those en- 
gaged in tnis work. He holds that the 
first necessity is a thorough scientific 
grounding in theory. Following this, the 
engineering student must, of necessity, 
specialize somewhat, but his training 
must be broad enough to keep him in 
touch with all branches of electrical ap- 
plication. The following gives Mr. Swin- 
burne’s idea of the ground which must 
now be covered by the electrical engineer: 
“We must understand dynamos as before 
and measuring instruments, but we must 
also understand steam engines, gas en- 
gines, fuel questions, financial matters, 
parliamentary matters, tramway matters, 
railway engineering, and, very soon, rail- 


way management.” 


are now attracting attention. The ques- 
tion of utilizing the power of tides was 
discussed critically, and it was shown to 
be impracticable. The development of 
water power was then considered. As a 
rule a water power is not where it is 
wanted industrially, eo that a water power 
can not command the same price as steam 
or gas. The idea in starting many of the 
water-power stations was that works 
which needed power would eome to settle 
near. As a matter of fact, the cost of 
power is a much smaller item in most 
industries than is generally supposed, and 
it does not pay to start works in an other- 
wise not perfectly suitable locality simply 
for the sake of the cheap water power. A 
blast furnace is more valuable than a 
water power. 

For many years it has been the dream 
of the electrochemist to develop electrical 
energy direct from coal. In a successful 
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solution of this problem carbon must be in 
contact with an electrolyte, and that elec- 
trolyte must either be in contact with a 
second electrolyte which wets the second 
electrode, or must itself be in contact with 
that electrode. This second electrode 
must almost certainly be metal, as carbon 
is the only non-metallic conductor. The 
electrolyte in contact with the carbon 
must be a salt of carbon, or must contain 
a salt of carbon. But carbon is never a 
radical by itself, and therefore never 
forms ions. The carbon cell thus seems 
impossible. 

Methods of improving the efficiency of 
steam engines were then taken up. The 
primary question in all heat motors is, 
What temperature range is available? 
The upper limit in the engine is about 
473 degrees absolute for saturated steam, 
and about 600 degrees when superheated. 
Superheating would add but little did it 
not prevent cylinder condensation. Al- 
though we can not hope to raise the upper 
limit much, the lower limit can be made 
still lower by using other fluids. The 
value of this method is questioned. The 
steam turbine is under the same limit as 
regards temperature as is the steam en- 
gine. The desirability of some form of 
heat storage was pointed out for use in 
connection with stations having small 
load factors. 

Taking up next the gas engine, the 
author stated that combustion need not 
be internal, and perhaps will not be in- 
ternal in the future. The simplest ideal 
form is a machine that pumps a small 
volume of air under a high pressure into 
a furnace, and draws out a large volume 
of gases at the same pressure and a very 
high temperature. The limits of the gas 
engine are essentially constructive, and 
the difficulties in the way of large gas 
engines are enormous. In spite of this 
the large gas engine seems likely to oust 
the steam engine during the next few 
years. The difficulties of compounding 
a gas engine are great, but these must 
be overcome. 

Passing next to the construction of elec- 
trical machinery, the author thinks that 
we have already reached the practical 
limit in dynamo design. We are not 
likely to secure a better quality of iron 
nor a better conductor than copper, nor 
a better insulator than mica. Some im- 
provement might be made as regards 
speed, and a vernier type of machine was 
described in which the field was made to 
rotate at a high velocity due to the 
peculiar construction. There is little 
room for improvement in alternating 
transformers. 
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The secondary battery was next taken 
up. This has found its greatest applica- 
tion in connection with light and power 
stations, but the battery has for a long 
time been on the border of success for 
traction work. The case of the storage 
battery is a very peculiar one, as we are 
practically limited to lead and sulphuric 
acid in acid cells. The chief difficulty 
in alkaline cells is the lack of insoluble 
electrodes and insoluble coatings. 

Wires and cables can hardly be im- 
proved so far as the conductor is con- 
cerned, but there is great room for im- 
provement in the insulation. Engineers 
do not know whether rubber is better than 
paper, nor can they tell what any particu- 
lar make of cable would be like after ten 
vears’ use. They do not even know how 
to test a cable. 

There is little to be said on the subject 
of static condensers, but an electromag- 
netic alternating condenser was described, 
This consists of a ring-shaped electromag- 
net, in the gap of which a copper or alum- 
inum conductor is free to move. 

The inefficiency of our present light- 
producing apparatus was discussed, There 
is no thermodynamic reason why elec- 
trical energy should not be converted di- 
rectly into radiation of any wave-length 
without loss. The author did not know 
that there was any molecular impossi- 
bility. It may be done, but we have not 
yet hit upon the way of doing it. The 
physics of the electric are has not received 
much systematic attention. The method 
of conduction in the are is little under- 
stood, and it deserves more study than it 
has yet received. 

Passing to the construction of the in- 
candescent lamp, the author stated that 
this simple hot carbon wire in a bulb in- 
volves the most extraordinary physical 
complexities. The incandescent lamp is 
a simple hot-body radiator. The limit 
of efficiency depends chiefly on the tem- 
perature of the carbon. 
ness of the carbon lamp to pressure limits 
the practical variations of the pressure of 
supply, and this costs us very heavily in 
mains. A ballast ‘similar to that used in 
the Nernst lamp might here be applied 
with good success. No other material has 
vet been found which promises to replace 
carbon. 


The sensitive- 


Electric heating is purely a financial 
problem, except in applications of the 
electrice furnace, where very high tem- 
peratures are necessary. 

It is almost absurd to begin to con- 
sider the limits of the use of electric 
transmission on railways. The future of 
clectric railways, electric tramways and 
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automobiles is rather a matter of vague 
conjecture and picturesque prophecy. We 
are very much handicapped by the want of 
a suitable variable speed gear for large 
powers. For short lines series parallel 
control is satisfactory. Other systems 
have been proposed for long lines, but 
none, as yet, has demonstrated its effec- 
tiveness. The experiments at Zossen 
seem to show that there will be no trouble 
in collecting large currents at high speeds. 

It is very difficult to set the limits of 
the application of electrolysis. Although 
many processes in use meet with great 
success, these are held to be incidental. 
Eleetrolytie processes have been much re- 
tarded in Great Britain by the lack of 
capital. Physical chemistry needs more 
study, as it is too commonly avoided by 
physicists and chemists. 

eS renee 
Northwestern Electrical Association. 

The programme for the convention of 
the Northwestern Electrical Association, 
which opened Wednesday morning, Janu- 
ary 21, at the Hotel Pfister, Milwaukee, 
Wis., was of great practical value and in- 
terest. The schedule of papers follows: 
“Vesting Department of the Central Sta- 
tion,” Professor G. D. Shepardson, Min- 
nesota; “Metal Preservation,” Professor 
A. H. Sabin, New York; “Rates and 
Methods of Charging,’ J. W. Shuster, 
Wisconsin; “Automatic Voltage Regula- 
tion,’ H. C. Wirt, New York; “Associa- 
tion History,” Thomas R. Merccin, Mil- 
waukee. Other papers were presented and 
discussed and an illustrated lecture on 
“Light and Modern Illumination” was 
tendered by W. D. Ryan, of Chicago. The 
usual theatre party and annual banquet 
were held, the gathering being one of the 
most enjoyable which this progressive or- 
vanization has held. 
> 

Water Powers of Europe and the 
United States. 

At a recent meeting of the Frankfort 
Congress of German Naturalists and Doc- 
tors, Herr A. Gradenwitz gave an estimate 
of the water powers now being utilized and 
available for the civilized world, In Ger- 
many and Austria about 180,000 horse- 
power is being used, and in Switzerland 
160,000 horse-power is in use. Sweden 
has developed 200,000 horse-power, and 
in the United States 400,000 horse-power 
has been utilized. The power available 
from the mountainous districts of Ger- 
many, Austria, Switzerland and Italy 1s 
about 10,000,000. France has about the 
same available power. In the United 
States, Niagara alone can furnish 10,- 
000,000 horse-power. 
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Electrically Operated Rolling-Lift Bridges. 


By Waldon Fawcett. 


HE steel rolling-lift bridges—most lus needed for its development was found the side of the navigable channel, and 


of them electrically operated— 

which have lately been constructed 
at Chicago, Cleveland, Boston and other 
American cities, although constituting a 
distinctly unique type of movable bridge, 
are to a certain extent the outgrowth of 
the bascule bridges of mediæval times. 
The development of the hinged bascule 
bridge continued, to a certain extent, 
during later years, as indicated by the 
construction in 1869 of the Knipplesbro 


in the difficult problem that confronted 
the engineers of the Metropolitan West 
Side Elevated Railroad, of Chicago, in 
its effort to carry the traffic of its four 
tracks across the Chicago River so as to 
enter the business centre of the western 
metropolis. Conditions rendered it im- 
practicable to construct a swing bridge of 
the ordinary pattern, and finally, after ex- 
haustive experiment, the railroad company 
submitted the problem to Civil Engineer 
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no centre-pier support is necessary. When 
opened for the passage of vessels such a 
bridge naturally acts as a barrier, closing 
the roadway and thus absolutely prevent- 
ing many of the serious accidents which 
have heretofore attended the operation of 
movable bridges. The electrical oper- 
ation of the bridges also obviates much 
of the delay that was incurred under the 
old system of operation. . The largest 
bridges of the rolling-lift type are, as a 


DouBLe-TRACK RoLvuinc-Lirt BRIDGE OVER THE CUYAHOGA RIVRR, CLEVELAND, OHIO—CLEAR CHANNEL BETWEEN PROTECTION 


FENDERS, 100 FEET. 


bascule bridge at Copenhagen, Denmark, 
which took rank as the largest bascule 
bridge constructed up to that time. The 
bridge was thirty-one feet in width and 
composed of two movable leaves, operated 
by hydraulic power. 

The rolling-lift bridge of the type made 
familiar during the past few years is an 
evolution of the past decade. The stimu- 


William Scherzer, who invented the roll- 
ing-lift bridge which ultimately solved 
the difficulty and has proven so successful 
that it has lately had the most extensive 
adoption for spanning waterways of 
moderate width in all parts of the 
country. 

The movable parts of the rolling-lift 
bridge are supported by piers placed upon 


rule, opened or closed in less than thirty 
seconds, and receive highway or railroad 
traffic in less than one minute from the 
time the bridge begins to close. 

It has been found possible to carry 
across a navigable canal or river prac- 
tically any desired number of contiguous 
railroad tracks by constructing single or 
double-track rolling-lift bridges, and so 
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placing them side by side that they may 
be coupled together when it is desired to 
operate them as one bridge, or each bridge 
may be equipped for operation singly. 
The arrangement of the bridges, side by 
side, has another advantage in that in the 
event of an accident to the operating ma- 
chinery of any one bridge a passageway 
for trains is always afforded by the re- 
maining bridges. 

A number of rolling-lift bridges which 
have been constructed of late years have 
been so counterweighted that the centre 
of gravity falls in the centre of the roll- 
ing segment. Thus in order to move the 
bridge it is but necessary to overcome the 
resistance due to friction, which in the 
case of a large roller and perfectly level 
track is very small. To contribute to the 
rapidity of the operation of the bridge 
and ensure the safety of the movable 
parts in the event of accident to the oper- 
ating machinery, the movable leaves are 
so counterweighted that they are at rest 
when opened at an inclination of forty 
degrees. „By reason of this arrangement 
it is only necessary to withdraw the locks 
in order that the leaves may, without the 
application of any power whatever, roll 
back and upward from the horizontal 
positions which they occupy when closed. 
Thus the dead weight assists in opening 
the bridge and also in closing it when it 
has been fully opened. 

However, one of the main advantages 
accruing from this ingenious arrangement 
of the counterweight is found in the in- 
surance of the absolute safety of the 
movable parts of the bridge in the event of 
failure of any part of the operating ma- 
chinery. No matter what may be the posi- 
tions of the movable parts when such an 
accident occurs, they can not fall 
and strike with violence; at worst, 
they can only roll downward to 
nearly the horizontal position which 
they. occupv when closed and then 
roll - back again until they finally 
come to a position of rest at the angle of 
forty degrees. Many rolling-lift bridges 
are designed with only one movable leaf 
or span where the channel to be bridged 
does not exceed 200 feet in width. 

The consumption of electric power in 
the operation of a rolling-lift bridge is 
very moderate, because of the fact that 
the movable spans are perfectly counter- 
balanced and roll or rock with every little 
friction in opening or closing. The mov- 
able spans of even the largest rolling-lift 
structures respond and acquire a mo- 
mentum so rapidly that the current is 
usually turned into the motors for less 
than twenty seconds for the complete oper- 


ation of opening and closing the bridge. 
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A very interesting exemplification of 
the possibilities of electrical operation of 
rolling-lift bridges is afforded by esti- 
mates recently prepared covering the pro- 
posed operation of a rolling-lift structure 
on the site of the present Rush street 
bridge in Chicago—the most active mov- 
able bridge in the world—which is 
opened and closed an average of over forty 
times each twenty-four hours. The plans 
for a rolling-lift bridge on this site con- 
template the installation of a fifty-horse- 
power motor on each side of the river for 
operation. The engineers estimate that 
one operation of opening and closing 
would require an average of 2,000 horse- 
power-seconds or 22.2 horse-power-hours 
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the consumption being too small to be 
considered. 

An idea of the installations of electrical 
machinery made in connection with roll- 
ing-lift bridges may be gained from a 
brief résumé of the distinguishing char- 
acteristics of several representative struc- 
tures. The North Halsted street rolling- 
lift bridge in Chicago, which has a clear 
span between pier projections of 110 feet 
and 707 tons of moving weight, is oper- 


ated by one fifty-horse-power motor. As 
a matter of contrast it may be noted that 
the direct-lifting bridge at South Hal- 
sted street with a movable span of 130 
feet and 600 tons moving weight requires 
two seventy-horse-power motors. The eix- 
track rolling-lift bridge at the south ter- 


ty 
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Four-Track RoLLING-LiFT BRIDGE OVER THE CHICAGO River, CHicaco, ILL.—Two DoUBLE- 
Track BRIDGES COUPLED TOGETHER. CLEAR CHANNEL BETWEEN MAsonry, 108 FEET. 


for forty operations. Basing the esti- 
mate on an expense for electricity of three 
cents per horse-power-hour the cost would 
be sixty-seven cents a day, $20 per month 
or $173 for the season of navigation, 
which ordinarily comprises 260 days a 
year. 

One of the most convincing testimonials 
as to the success of the electrical opera- 
tion of rolling-lift bridges is found in the 
record of the four-track Metropolitan 
West Side Elevated Railroad bridge at 
Chicago. Fully 1,200 trains cross this 
bridge daily, but the structure has, of 
itself, caused no delays to trains since it 
was placed in operation in 1895. The 
bridge is operated by motors using the 
current with which the trains are oper- 
ated, and the railroad company states 
that it makes no allowance of cost for 


motive power for operating the bridge, 


minal station, Boston, is composed of 
three double-track bridges, each of which 
is operated by a fifty-horse-power electric 
motor. 


~ 
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The British Institution of Electrical 
Engineers has planned to visit Italy early 
this year. The partv will leave London 
April 2, and will reach Como on the fol- 
lowing day. Visits will be made to Valtel- 
lina electric railway and power-house at 
Morbegno, and to the tomb of Volta, which 
is about two miles from Como. From 
here the party will travel to Milan, on the 
Varese and the Milan-Varese electric rail- 
way, visiting the works of Messrs. Tos, 
at Legnano, on the way. Visits will be 
made to the Paderno power-house, the 
works of Pirelli, and of Riva Monneret, to 
the technical high school, and to power 
stations in Milan. The party will also 
visit the power-houses at Vizzola and 
Tornavento. Arrangements have been 
made for securing cheap transportation 
and hotel rates, 
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RAILROAD CAR BRAKING—V. 
BY R. A. PARKE. 
(Concluded.) 

It would be a serious oversight to dis- 
miss this subject of truck-brake gear con- 
struction without mentioning the per- 
nicious brake-beam release spring. The 
custom of hanging brake beams from the 
end timbers of passenger-car trucks has 
been attended—in the many cases where 
the inclination of the hanger links is in- 
sufficient to cause the brake beams to fall 
away from the wheels by gravity—by the 
necessary use of springs to ensure clear- 
ance between shoe brakes and wheels 
when the brakes are not applied. The 
loss of brake-shoe pressure from the use 
of such springs might, of course, be 
readily compensated by increasing the 
-braking force correspondingly if such 
loss could be determined. But these 
springs vary to such an extent, even when 
made apparently alike and applied in the 
same way, that allowance for their influ- 
ence is well nigh impossible. Springs, 80 
applied to trucks that they should keep 
the shoes uniformly away from the wheels, 
are found to operate so unevenly that— 
to prevent the brake shoe at one end of a 
beam from dragging upon the wheel—that 
at the other end must be permitted to 
stand off so far from its wheel that ex- 
cessive travel of the brake-cylinder piaton 
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shoe material cause them to wear un- 
evenly so that a new shoe at one end of 
the brake beam is often accompanied by a 
considerably worn ehoe at the other end, 
and adjustment of clearance that will 
avoid excessive piston travel at the brake 
cylinder is impossible. The impos- 
sibility of adequately measuring and 
providing braking force for the re- 
sistance of these springs, added to 
the loss of efficiency from excessive 
piston travel or the alternative trou- 
ble from dragging brakes, renders 
the brake-beam release spring one 
of the most serious evils of modern 
brake practice. By the use of inside- 
hung brake beams, where sufficient 
inclination of the hanger links en- 
sures brake-shoe clearance through 
the action of gravity, both the ex- 
pense and trouble due to the release 
springs are avoided. 

To enter into the detail of the 
air-brake apparatus employed to 
furnish the braking force, in a 
paper of this character, would un- 
duly extend it and would also be a 
work of supererogation. The com- 
pressed air supply generally implies 
a suitable compressor upon the 
car, or, if operated in trains, 
one or more upon each train. Stor- 
age of the compressed air in suff- 
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is necessary to apply the brakes, whereby 
the air pressure in the brake cylinder is 
reduced and the efficiency of the brakes 
correspondingly impaired. Even if these 
springs were so constructed and applied 
that they exert a uniform influence upon 
the brake beams, the inequalities of brake- 


cient quantity has, however, been sat- 
isfactorily accomplished in some cases 
and possesses certain advantages. The 
air is usually stored at a comparatively 
high pressure (generally 150 pounds) in 
large reservoirs secured beneath the car, 
or in any other convenient place. It ie 
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delivered through a reducing valve into 
the “main reservoir” for brake operation, 
at the desired pressure, where it ia 
handled in the ordinary manner. In such 
a system a single air compressor of large 
capacity and high efficiency compresees 
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VAN BuREN STREET Higuway RoLLING-LIiFT BRIDGE 
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the air at a station where it is stored and 
charged into the car storage reservoirs 
from time to time. The advantages lie in 
avoiding the cost of installing and main- 
taining compressors upon all the cars, and 
in cheapness of operation. The disad- 
vantages consist of the bulkiness of the 
storage reservoirs and the time required 
to stop and charge them, and also the 
limited distance that may be traversed in 
the intervals. Where the air is com- 
pressed upon the car, the compressor 
must be accessibly constructed and placed 
upon the car, and supplied with clean, 
dry air. It may be operated by steam, by 
a separate electric motor, or by the car 
motor, through suitable connection with 
the car axle, as circumstances render it 
expedient. Its operations should be so 
controlled by a governor that it shall 
cease whenever the maximum storage 
pressure has been attained in the main 
reservoir, and shall be renewed when oper- 
tion of the brakes has reduced the storage 
pressure to the inferior limit. 

Upon the motorman’s operating valve, 
the satisfactory operation of the brake 
system in large measure depends. It 
must not only present the means of ac- 
curately gauging the force of brake appli- 
cation and of promptly releasing the 
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brakes, but must also define with pre- 
cision the pressure of the air with which 
the auxiliary reservoirs are charged, to 
ensure the full efficiency of braking with- 
out exceeding it to the injury of wheels 
and detriment of efficiency, while at the 
same time, it must provide a superior 
pressure, that may vary considerably 
under different conditions, in the main 
storage reservoir, to ensure prompt re- 
lease of the brakes and restoration of 
pressure in the auxiliary reservoirs with- 
out any variation of the working pressure 
in the latter—an exacting combination of 
conditions, not easy of realization, but of 
capital importance. 

Of the apparatus for the immediate 
application of the brakes to the wheels 
sufficient has already been said, it having 
been indicated that, in the single case 
where the unit invariably consists of a 
single car, simply an air cylinder in com- 
munication with the motorman’s valve 
mects all the requirements, while the con- 
ditions of every other case justify nothing 
short of the efficiency of the quick-acting 
automatic apparatus, and, where char- 
acterized by high speeds and frequent 
stops, the superior efficiency of the high- 
speed brake is essential to high efficiency 
of service. 

The application of other forms of power 
than comoressed air to brake service has 
_ been practically limited to the vacuum 
and electricity. The limited pressure and 
bulky apparatus have restricted the use of 
the vacuum to comparatively light 
vehicles, and it is fast becoming a mere 
historical feature of the development of 
the art of braking. Electricity has been 
experimentally applied in various forms 
of apparatus, but has only recently become 
recognized as a means of promising 
utility in practical braking. The sim- 
plicity of employing the back torque of 
the car motors of electric railroads for 
retarding purposes has appeared very at- 
tractive to those unacquainted with the 
objection to dependence upon that means 
alone. In combination with other means 
of retardation, so that excessive heating 
may be avoided, this means of braking 
cars has been used with some practical 
success. But the application of electricity 
to the purpose of braking that appears to 
overshadow all others ia that of the mag- 
netic brake, which embodies such novel 
applications of old devices with results 
so phenomenal that the use of electricity 
as the source of braking force in electric 
railroad service at once occupies an inter- 
esting position with a very promising 
future. 

The magnetic brake forms part of a 
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combined braking and car-heating sys- 
tem, in the latter of which the diverters 
of the ordinary car-starting apparatus are 
so also used as resistances for grading the 
current employed for braking purposes 
that they serve to heat the car. This part 
of the system is itself of such interest 
that, while it is a separate purpose, a brief 
description is excusable. 

It appears to be a well-established fact 
that the heating effect due to the use of 
the diverters in starting is not alone suf- 
ficient for the practical purpose of heat- 
ing the car under the usual varying con- 
ditions of service; but when, in addition, 
the heating effect of braking is also di- 
verted to that purpose, the heat supply 
is abundant. Two systems of diverters 
are therefore used, one beneath the car, 
radiating the heat into the external at- 
mésphere, and the other suitably arranged 
within the car for heating purposes. The 
two systems may be so combined, accord- 
ing to the*temperature and weather, that 
any desired portion of the generated heat, 
from none of it to all of it, may be em- 
ployed for heating the car, and any re- 
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Fra. 4.—Maanertic BRAKE. 


maining heat is dissipated. The heat 
supply is, of course, intermittent, but the 
heaters are so constructed that they 
readily absorb the heat as generated and 
gradually and continuously supply it to 
the car for uniform heating. In this 
manner the cost of the trolley current, 
ordinarily required for heating purposes 
—an item of no mean proportions—is en- 
tirely obviated. 

The brake apparatus itself consists of 
a combination of a track brake with the 
ordinary wheel brake. Track brakes have 
long been known and variously proposed 
for practical use, but no satisfactory ap- 
plication of these devices appears to have 
been made. The track brake consists of 
a system of brake shoes, arranged beneath 
the car, directly over the rails, which may 
be forced, down upon the rails to produce 
the retarding friction. There are zeveral 
serious obstacles to the attainment of sat- 
isfactory efficiency from this method of 
retardation. In the first place, as the 
weight of the car must be lifted off from 
the wheels and transferred to the track 
brake shoes, it 1s obvious that the shoes 
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must be so formed that they will guide 
the car upon the rails as safely and surely 
as do the wheels. This appears to be im- 
practicable, and, where the track brake 
has been employed, only so much of the 
weight of the car is transferred to the 
brake shoes that there still rests upon the 
wheels sufficient weight to enable them to 
guide the car securely. Thus only a por- 
tion of the weight of the car is available 
for rail friction. 

Again, it is manifest that the friction 
of the track brake shoes is of the same 
dynamic character as that of the brake 
shoes upon wheels, which varies inversely 
with the speed, and is very much inferior 
to the static friction of the rotating 
wheels upon the rails, which is the meas- 
ure of the available friction of brake shoes 
upon the wheels. While it is undoubtedly - 
true that the large area of contact between 
the rails and track brake shoes that mav 
be employed results in a track-brake fric- 
tion which is much superior to that of the 
sliding wheels (provided the entire weight 
is transferred to the track brake shoes), 
it is doubtful if the conditions permit the 
realization of as high a coefficient of fric- 
tion where brake shoes rub upon the track 
as where they are applied with the same 
force to the wheels, and it is certain that 
a track brake of any construction. work- 
ing upon this principle, is much inferior 
to an efficient wheel brake of the “high- 
speed” type. The combination of a track 
brake of this kind with a wheel brake is 
merely an added intricacy, as the effi- 
ciency of the track brake is entirely at the 
expense of the wheel brake in robbing the 
latter of the rail friction upon which its 
effectiveness depends. For these reasons, 
and for the additional one of constructive 
complication and cost, no practical ap- 
plication of the track brake has ever been 
made, within the knowledge of the 
writer, except in certain cases of street 
railroads with exceptionally heavy grades, 
where an independent track-brake system 
has been installed for emergency use only, 
in the event that the wheel-brake system 
should become disabled. 

But the magnetic brake introduces an 
entirely new element, through which the 
track brake does not interfere with the 
efficiency of the wheel brake, but both adds 
to its normal retardation and provides the 
operating brake force. The track brake 
shoe is placed between the two pairs of 
wheels, and, instead of being forced upon 
the rails through an effort from the car, 
is drawn to the rails hy an electromagnet 
suspended from the car, thereby not 
merely adding its friction to the unim- 
paired friction of the wheel brake, but 
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also actually increases the rail pressure 
of the wheels to the extent that the sup- 
porting springs for the track shoes and 
magnets are in tension through the de- 
ent of the track shoes to the rails. The 
construction will be better understood by 
reference to the illustration in Fig. 4. - 

In Fig. 4 the magnetic brake apparatus 
is shown as applicd to a four-wheeled, 
swiveling truck, the parts of which are in 
dotted lines more readily to distinguish 
the brake apparatus. The electromagnet 
a, dividing the track brake shoe b into 
two narts, is secured by pins to the two 
push rods c, and suspended at a proper 
distance above the rails by the adjustable 
springs h. The push rods are secured by 
pins to the lower ends of the brake lever 
d, which are connected at their upper 
ends by the adjustable rod g, and at an 
intermediate point are pivoted to the 
brake-shoe holders, and the hanger links 
f, suspended from the truck frame. The 
push rods c are telescopic, as shown in the 
sectional view of the one at the left, so 
that a movement of the track shoe toward 
the right relative to the truck frame 
causes the wheel brake shoe at the right 
to be applied to the wheel and the con- 
nection g to be moved to the left, thereby 
applying the wheel brake shoe at the left, 
the stop i preventing the lower end of the 
brake lever at the left from following the 
track brake shoe. A relative movement 
of the track brake shoe to the left is ob- 
viously accompanied by application of the 
wheel brake shoes through corresponding 
movement of the parts in the reverse 
order. 

The brake-controlling device may be 
incorporated in the running controller or 
may be a separate device, placed by its 
side and operatively interlocked with it, 
so that neither can, through carelessness, 
be caused to interfere with the operation 
of the other. In the operation of the ap- 
paratus, the current is supplied by the 
motors, running in multiple as gener- 
ators, and is divided between the electro- 
magnets and the diverter combination, in 
such ratio as to cause the track brake 
shoes to be drawn upon the rails with a 
force proportionate to the braking re- 
quirements. The frictional resistance of 
the rails to the motion of the track shoes 
causes tne wheel brakes to be applied with 
corresponding force. Thus, to the ordi- 
nary retardation of the wheel brakes 1s 
added that of the track brake and also 
the back torque of the motors, which, 
however, is practically limited to com- 
pensation for the rotative energy of the 
motor and the car wheels. The force of 
application depends primarily upon the 
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current and upon the electromagnets 
operating the brake shoes. The attractive 
force of the rails upon the magnets is 
under the contro] of the motorman up to 
a limit of about 150 pounds per square 
inch of brake-shoe surface in contact with 
the rails. The strength of the magnet is 
limited by the sectional area of the rail, 
acting as armature, and where the weight 
of the car makes a magnet of greater 
strength desirable, the track shoe is di- 
vided into three parts instead of two, and 
wound to form a three-pole magnet, or 
two electromagnets with one common 
pole. 

The friction of the track brake shoe 
may also be adjusted to some extent 
through the angular inclination of the 
push rods c, by which some of the weight 
of the car may be thrown upon the track 
shoes, the levers d being correspondingly 
adjusted to reduce the wheel brake-shoe 
pressure in proportion as the weight is 
transferred to the track shoe. It will be 
observed also that the:.brake shoes are 
hung at the inside of the wheels so that 
the- hanger inks may have an angular 
inclination to correspond with the trans- 
fer of weight from the rear to the for- 
ward pair of wheels through the influence 
of the retarding forces. i 

The incidental features of the mag- 
netic brake are also of interest and great 
value. The current declines with the 
speed during a stop, thereby offsetting 
the increased coefficient of friction at the 
lower speeds. In had weather, when the 
condition of the rails is liable to be ac- 
companied by wheels sliding, the braking 
force operating the wheel brake is corre- 
spondingly reduced so that the force of 
application of the wheel brakes is auto- 
matically proportioned to the rail friction 
which rotates the wheels. But, in addi- 
tion to this valuable feature, if by chance 
the wheels should slide upon the raile, the 
interruption of wheel rotation is accom- 
panied by the extinguishment of the 
track-magnet current, through which the 
pressure of the brake shoes upon the wheel 
is instantly relaxed and rotation of the 
wheels is resumed without injury or 
serious loss of time. l 

In operation, the efficiency of the mag- 
netic brake under the various conditions 
of service is phenomenal and far exceeds 
that of any other braking system for the 
retardation of trains, which, combined 
with the commercial advantage of dis- 
pensing with the use of trolley current or 
any other means of heating cars, seems 
to assure it a leading position in electric 
railroad operation of the future. 
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The Variation of Potential Along a 
Wire Transmitting Electric Waves. 


A recent article in a scientific contem- 
porary gives an interesting account of a 
series of experiments conducted by Mr. 
C. A. Chant. After a brief résumé of 
previous work along this line, the author 
takes up his own researches. While en- 
gaged in work at the Jefferson Physical 
Laboratory, Harvard University, during 
the session of 1900-1901, it was noticed 
that an electrical disturbance about a wire 
parallel to the wings of a magnetic de- 
tector exerted a strong influence on the 
detector. This suggested the possibility 
of conveniently exploring the field along 
the wire by shortening the wings of the 
detector and then placing it close to tħe 
wire at various points in its length. The 
experiment was tried, but the demagneti- 
zation of the detector was small. How- 
ever, on removing one wing, and placing 
the other near the wire, the effect was 
much greater and easily measurable. The 
action with one wing is not the same as 
two, as in this case the effect is greatest 
at a current node, the reverse being true 
when two wings are employed. The ex- 
planation given is that the portion of the 
wire just beside the wing acts with the 
latter as a miniature condenser, and when 
there is a maximum variation of potential 
in the element of wire fere will also be 
a maximum variation in the detector 
wing, which will cause currents to surge 
back and forth and so demagnetize the 
iron core. The magnetic detector was 
made of twenty pieces of iron, 0.14 milli- 
metre in diameter and one centimetre 
long, insulated from each other by par- 
afin and wound over with ninety turns 
of fine insulated wire. Various kinds of 
oscillators were used. To examine any 
portion of the wire, the detector was mag- 
netized and moved along the line to the 
required place. Sparks were made to pass 
at an oscillator for a certain length of 
time. The detector was then moved and 
examined by a magnetometer. The re- 
sults of these experiments are plotted 
graphically and in tabular form. These 
can be divided into two classes, according 
to whether the oscillator is large or small. 
With small oscillators the positions of the 
minimum effect were independent of the 
size of the oscillator, depending only on 
the wire’s length. In this case the os- 
cillator does not force its period on the 
wire. In the second class the positions 
of the minima depend only on the size of 
the oscillator, and not on the length of 
the wire. 
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The Western Union Time Service. 


No one questions to-day the necessity 
of accurate time-keeping in our commer- 
cial life. Although the need for this waa 
first felt by the railroads and ship 
masters, every one now expects his time- 
piece to keep accurate time and demands 
a ready method of checking this. 

It was to meet this demand that the 
Western Union time service was de- 
veloped. The idea originated with the 
late James Hamblett, who started the sys- 
tem in 1875. Mr. Hamblett was an ex- 
pert horologist who had been trained in 
the days when clock-makers filed their 
own wheels and made all the works of the 
clock by hand. When he undertook to 
install a time service, he designed and 
constructed a clock for standard time pur- 
poses, and this clock was in use until 
1885, and is still being used for sending 
second beats to jewelers in New York 

city. | 

~ To-day the service is far more elaborate 
than was thought of when it was first 
begun. Each locality where accurate time 
is needed has what is known as a aub- 
master clock, which keeps very accurate 
time, and which synchronizes all the 
clocks within ite district every hour. This 
submaster clock is synchronized once a 
day, at noon, from the main master clock 
at Washington or San Francisco, as there 
are two main sections in the country. The 
method of sending signals is as follows: 
Five minutes before noon busineas is sus- 
pended over certain of the Western Union 
lines, and these are all connected to 
Washington, at which place the system of 
wires is connected to the master clock. 
This clock sends out impulses every sec- 
ond, with the exceptions to be noted. The 
twenty-ninth second of each minute is 
omitted and the last five seconds of each 
minute. These interruptions serve to in- 
form the attendants at the submaater 
clocks just when to close the synchroniz- 
ing circuit. The last ten seconds of this 
five-minute period are omitted, and dur- 
ing this pause the synchronizing circuit 
is closed. On the stroke of noon the im- 
pulse coming in from the observatory at 
Washington synchronizes all the clocks in 
the eastern, central and mountain di- 
visions of the country. The clocks in the 
Pacific division are synchronized, in a 
similar manner, from a maater clock at 
. the Mare Island Navy Yard, San Fran- 
cieco. 

The synchronizing arrangement is very 
simple. The second hands of the sub- 
master clocks carry a heart-shaped cam. 
Above this is placed a wedge-shaped ham- 
mer attached to the armature of a relay. 
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Upon closing the synchronizing circuit, 
the armature is attracted by the coils, 
drawing down the hammer, and this, 
striking upon the heart-shaped cam, 
throws it backward or forward so as to 
bring the second hand exactly to the sec- 
ond. Similar synchronizing arrange- 
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WESTERN UNION Time BALL—TWHLVE 
O’cLocK Noon, BALL DROPPING. 


ments are used in the local circuits oper- 
ated from the submaster clocks. 

Since the master clock at Washington 
gives out noon signals, the clocks in the 
central and mountain divisions are syn- 
chronized at 11 and 10 a. m., respectively. 
The signals from Washington are sent to 
the New York office of the company, and 
there, through a bank of relays, distrib- 
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uted to 142 circuits throughout the 
country. At all the principal towns the 
Western Union Company has master 
clocks which are carefully compared each 
day by means of a chronograph with the 
clock at the observatory in Washington. 

In New York city there are 1,450 
clocks synchronized from the Western 
Union Building, and 150 in Brooklyn. 
These are synchronized, as explained 
above, every hour. In addition to this 
service, jewelers who require it can have 
time beats every second. The code of 
signals is practically the same as that 
used for the main time service. This 
service is used specially for comparing 
and adjusting ships’ chronometers. 

In addition to this service one of a 
more popular nature is maintained by the 
Western Union Company at all the large 
seaport towns. This is the well-known 
time ball service. When the Western 
Union Company moved into its new 
building on the present site in 1875, the 
building had a sloping roof surmounted 
with a tower, and upon this tower was 
erected a rod for supporting the time ball. 
The first ball used was a large sphere, 
but this was found somewhat unsatisfac- 
tory, due to the pressure of the wind upon 
it, causing it at times to drop slowly and 
to stick. ‘This form was replaced by a 
ball of open work, which before long was 
taken possession of by a thriving swarm 
of bees, somewhat to the detriment of the 
time service. A third form was then 
adopted, and was in service for many 
years. This was made up of a number of 
semi-circular sheets of metal and creacents, 
so arranged as to appear spherical from 
all points of view. This offered little re- 
sistance to the air in falling. The con- 
struction in use at present is somewhat 
like that first installed. A framework of 
brass rods, having a spherical shape, is 
covered with stout canvas. This seems to 
give entire satisfaction. This ball is 
dropped by signals from Washington at 
the same time the submaster clocks are 
synchronized. At five minutes before 
noon the man in charge of the Western 
Union Building raises the ball nearly to 
the top of the rod. This is done by a 
drum, around which the cord by which 
the ball ia suspended is wound. Two 
minutes before noon a signal ia received 
from Washington saying that all is ready, 
and the ball is then raised to the top of 
the pole. A ratchet engages a notch on 
the side of the drum, and the winding 
crank is removed. At the noon signal a 
relay withdraws the ratchet, allowing the 
ball to descend, unwinding the cord from 
the drum. The instant the ball reaches 
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the base of the pole the fact is automatic- 
ally reported at Washington through an 
electric tell-tale. 

The ball in New York is now supported 
by a tall tower erected on the roof of the 
annex. After the Western Union Build- 
ing was damaged by fire in July, 1890, it 
was rebuilt with a flat roof, and as many 
high buildings had gone up in the neigh- 
borhood since the building was first 
erected, the present tower was found 
necessary. The ball-releasing apparatus 
was designed by Mr. George M. Phelps, 
at that time superintendent of the West- 
ern Union factory, and is at present in 
charge of Mr. G. H. Worzel, who has 
raised the ball daily, except when pre- 
vented by illness, for the last twelve years. 
The tower is 105 feet high from the 
roof, and the ball falls twenty-five feet. 
This signal is watched for from many 
points where Western Union clocks can 
not be conveniently installed, and the 
service is a great convenience to all 
shipping. 

We are indebted for our information 
to Mr. E. C. Cockey, superintendent of 
supplies; Mr. E. M. Mulford, superintend- 


ent; Mr. Herbert Smith, assistant super- 
intendent of the Western Union Tele- 
graph Company, and Mr. C. H. Murphy, 
manager of the time service. 


To determine the speed at which a shaft 
of a given diameter should run to develop 
a given horse-power: Multiply the given 
horse-power by the constant number 75; 


divide the product by the cube of the 
diameter of the shaft. The quotient will 
give the required speed. If the diameter 
of shaft should be an odd size, take the 
nearest commercial size. 


The National Electric Light 
_ Association. 

The following appointments have been 
made by President Ferguson, of the 
National Electric Light Association, in 
the new departments which were created 
at the last convention: Reporter for 
“Wrinkle Department,” Mr. J. H. Per- 
kins, Youngstown, Ohio. Committee on 
Lost and Unaccounted for Current, Mr. 
L. G. Van Ness, Lincoln, Neb. Reporter 
Department of Decorative Lighting, Mr. 
A. S. Williams, New York Edison Com- 
pany, New York city. Reporter Depart- 
ment of Office Methods and Accounting, 
Mr. W. M. Anthony, Chicago Edison 
Company, Chicago, Ill. Committee on 
Theft of Current, Mr. R. L. Elliot, Chi- 
cago Edison Company, Chicago, Ill. 

The association begins the new year 
with a total membership of 445, an in- 


crease of 264 since the convention in 
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Notes |from Great Britain. 


By Our Special Correspondent. 


HE amount of American electrical 
machinery which is now being in- 
stalled in British coal mines is 

considerable, but possibly owing to Ameri- 
can methods of publiching this circum- 
stance, 1. e., for instance, the special pub- 
lishing departments of American houses 
in Great Britain, the notoriety given may 
possibly be in undue proportion to the 
quantity of machinery so supplied. At 
any rate, purely British machinery sim- 
ilarly applied is apt to be underrated or 
overlooked. That this is being realized 
it may be gathered from the fact that 
Messrs. Ernest Scott & Mountain, of 
Newcastle-on-Tyne, have had a special 
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is not in use except while starting or 
stopping the motor. Among other in- 
teresting mining equipments is that at the 
Seaton Delaval Coal Company in North- 
umberland, where an electric coal- 
cutting machine has been installed which 
is specially designed for working in its 
seams, the height from the rail to the top 
of the cutter being only eighteen inches. 
A dise-fitting enables the machine to un- 
dereut from three feet to five feet six 
inches. Likewise at the Walbottle Coal 
Company, also in Northumberland, an 
electric pumping installation is being put 
down which has to deliver 400 gallons 
per minute against a vertical head of 450 
feet. All this machinery is purely British 
made, and attention is called to it in fair- 
ness to British manufacturers generally. 
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HORIZONTAL LONG-STROKE ENGINE FOR ELECTRICAL EQUIPMENT OF OCEAN 
CoaL COMPANY’S COLLIERY. 


press view of some machinery designed 
for the collieries of the Ocean Coal 
Company in South Wales. The illus- 


tration shows the horizontal long-stroke, 


compound engine driving the 170- 
kilowatt, continuous-current dynamo. The 
engine is rated at 300 horse-power, and 
the other details of the equipment are a 
main switchboard with instruments and 
switches, and one 170-effective-horse- 
power electric motor for driving a set of 
high-lift, three-throw ram pumps which 
have to deliver 250 gallons per minute 
against a 1,500-foot head. Among other 
features, a single-pole liquid type of min- 
ing switch is employed for starting and 
stopping the motor, the arrangement of 
which is that when the machine is fully 


at work the current is short-circuited 
from a special switch, so that the liquid 


The Parliamentary notices for bills to 
come before Parliament next year have 
now been published, but nothing of 
special importance is attempted. As has 
been foreseen since the advent of the 
large electric power “in bulk” companies, 
the number of separate companies or local 
authorities applying for powers to under- 
take electric lighting grows less every 
year. The notices in question show that 
Messrs Morgan have apparently retired 
from the field, or, if they are financing 
any of the lines without allowing the 
fact to be published, their command with 
underground tube railways can not be 
very great, as outside what Mr. Yerkes 
proposes, there are no very important 
schemes, although this latter gentleman 
will not find it very easy to get over the 
opposition of the Central London Rail- 
way concerning the Hammersmith-City 
route. i Wi 
= London, December 9. 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—II. 


Notes on Progress in Europe and America. 
BY JOHN B. C. KERSHAW. 


Kimore’s Electrolytic Copper Process 
The fall in the price of copper, which 
occurred twelve months ago, has had 
disastrous effects upon some of the 


Elmore companies. These companies 
appear to have been heavily stocked 
with raw copper at the time of 


the depreciation in values, and conse- 
quently the financial loss involved was 
severe. The French Electrometallurgical 
Company, with works at Dives, had to 
report a loss of £60,000 due to this cause 
alone, while the German company, with 
works at Schladern, also had to report a 
heavy loss on the manufacturing and trad- 
ing operations for the year 1901. Both 
these companies had at last reached a 
dividend-paying position, and had pre- 
viously been operating at a profit. The 
management and shareholders certainly 
deserve sympathy in this unfortunate 
setback to their prosperity, due to 
causes entirely beyond their control. 
The plant and machinery at the Elmore 
works, at Hunslet, near Leeds, in 
England, after a long period of idle- 
ness, have been reorganized in ac- 
cordance with the experience gained at 
the French works, and in the 1902 report 
of the English Elmore company it is 
stated that this works has been running 
since January, 1902, without any hitch. 
The plant at that time was only working 
to one-half of its maximum capacity; but 
as the demand for the company’s products 
extended the output was to be gradually 
increased. 

The Elmore process, I may remind 
readers of the ELECTRICAL REVIEW, is 
one for production of hollow copper 
articles by electrodeposition. The cop- 
per is deposited from a sulphate solu- 
tion upon a revolving mandrel, over 
which agate burnishers are continually 
passing, to give the necessary cohesion 
and density to the deposit. Many difti- 


culties have been met with in the indus- 


trial development of this process, and 
although the idea was patented in 1889 
and first operated industrially in 1892, 
it is only in recent years that any of the 
Elmore companies have reached a divi- 
dend-paying position. Copper tubes for 
naval purposes are the chief production 
of the Elmore companies; the manufac- 
ture of other hollow articles has not de- 
veloped as the patentee and promoters 
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hoped. Under more stable conditions of 
price in the copper market all the Elmore 
companies might now expect to operate 
at a profit, but the financial position of 
the companies will alwavs be, to some ex- 
tent, at the mercy of those who control 
the supplies of raw copper. 
Calcium Carbide Patents. 

The Acetylene Illuminating Company, 
the holder of the Willson patents for 
carbide production in the United King- 
dom, has just suffered an adverse de- 
cision in the appeal court on the ques- 
tion of the validity of the Willson patents. 
As this is the second decision against the 
company, and in favor of its opponents 
in the case, the United Alkali Company, 
of Liverpool, it is considered probable 
that the Acetylene Illuminating Company 
will not carry the case to the final court 
of appeal in English law—the House of 
Lords. The manufacture of calcium car- 
bide will therefore become an open in- 
dustry in the United Kingdom, and it is 
possible that some of the smaller fac- 
tories for its production, which were shut 
down owing to the threat to commence 
infringement proceedings against their 
owners, will now be restarted. 

Calcium carbide manufacture at pres- 
ent, however, does not appear to be very 
remuncrative on this side of the Atlantic, 


- and there will have to be a considerable 


rise in selling prices before many of these 
disused plants are worked again. , It is 
interesting to note that the manufacture 
of calcium carbide is now an open in- 
dustry in both Germany and the United 
Kingdom, while in France and the United 
States the holders of the Bullier and the 
Willson patents still control the industry. 
In France, the question of patent validity 


- has been fought and won; but I am not 


aware that any attempt has yet been made 
in the United States to upset the monop- 
oly held by the Union Carbide Company, 
of Niagara Falls, and the present holders 
of the Bradley electric furnace patents. 


Klectricity for Glass Manufacture. 


The modern glass furnace heated by 
gaseous fuel, with chambers for storing 
and returning to the air passing into the 
furnace the heat of the exit gases, is a 
most efficient heating appliance, and only 
a very sanguine electrician would care 
to tackle the problem of supplanting it 
by an electrically heated furnace. Two 
electrical engineers of Cologne, named 
Becker and Volker, have, however, been 
working at this problem for some years, 
and have now reached a point, in their 
experimental trials, when operations 
upon an industrial scale are required. 
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The details of construction of the furnace 
have undergone considerable modification 
during the preliminary trials, but in 
principle it remains the same. The raw 
materials are gradually heated while 
shding down into the furnace by the es- 
caping gases, and are then submitted to 
the heating action of a succession of elec- 
tric arcs. This reduces the materials to 
the molten state, and they fall into the 
mass of partially formed glass contained 
in the first tank. The molten mass is 
maintained at a high temperature in this 
tank for a considerable time, and then 
passed into the second tank where it is 
ready for the usual blowing operations. 
One of the ditliculties met with in the 
practical development of the furnace has 
been the necessity for keeping the gen- 
eral mass of molten material continuously 
at a high temperature for some hours. 
Electric are heating obviously is not 
suited for this purpose, and gaseous fuel 
has been proposed for this portion of the 
work. A company, the “Aktien-gesell. f. 
Elektro-keramic,’ has been floated to 
carry out the further development of the 
Becker and Volker patents, and a works 
is now being erected at Matrei, in the 
Tyrol, for trial of the electric furnace for 
glass manufacture on a large scale. This 
new works will use the water power 
originally developed for carbide manu- 
facture, and it will be interesting to see 
whether under the very favorable condi- 
tions as regards cost of power the manu- 
facture of glass by electricity will prove 
a financial success. Of course, not even 
the inventors would suggest that the elec- 
tric furnace will supplant the regenerative 
gas furnace where fuel is cheap, and the 
glass-making districts of England and the 
States need not feel that their prosperity 
is to be undermined by the rapid and 
triumphant progress of the new rival. 


BOOK REVIEW. 
“Annuaire pour |’ An 1903 Published par 
le Bureau des Longitudes.” Paris. Gau- 
thiers-Villars, 55 quad des Grands-Augus- 
tins. Paper. 850 pages. 6 by 4 inches. 
Supplied by the ELECTRICAL REVIEW at 
50 cents. 


MM. Gauthier-Villars have issued, as 
they have done yearly, the year book of 
the Bureau of Longitudes for the year 
1903. This small, compact volume con- 
tains, as usual, a large amount of indis- 
pensable information for engineers and 
men of science. Among the contributions 
for this year we notice particularly those 
of M. R. Radau, on meteors and comets 
(les étoiles filantes et comètes) ; that of 
M. J. Janssen, on science and poetry 
(science et poésie), and the oration de- 
livered at the obsequies of MM. Faye and 
Cornu. The section of the book devoted 
to electrical matters contains fifty-one 
pages, and is very good. The book is well 
indexed. 
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THE REQUIREMENTS OF MACHINE TOOL 
OPERATION, WITH SPECIAL REFER- 
ENCE TO THE MOTOR DRIVE—III. 

(Conceluded.) 


BY CHARLES DAY. 


The induction motor is a source of 
power, just as the line shaft, and the 
principal advantages resulting from its 
use are clear overhead room, independent 
location and possibly a saving in power. 
These features are all embodied on the 
lathe shown in Fig. 8, but the inefficiency 
of the outfit from other causes makes this 
application out of the question. The 
motor is handled from the head stock, 
and as a result the ease of handling is far 
inferior to the old belt and shifting pole. 
The heavy double belt of such short cen- 
tres must be tightened to such an extent 
that much time is lost in shifting, and in 
many instances it would not pay to do so. 

When the operator is working at a dis- 


Fic. 9.—LATHE DRIVEN BY VARIABLE SPEED MOTOR, SHOWING 
EASE OF CONTROL (FouR-WIRE SyYs1EM). 


tance from the head stock on a job where 
the tool is liable to dig in and cause 
trouble, it becomes necessary to have a 
helper at the switch to shut down the 
motor upon signal from the machinist, 
the inefficiency of such an arrangement 
being self-evident. In comparison with 
this lathe another illustration of the 
forty-eight-inch Lodge & Shipley lathe, 
Fig. 9, showing the operator varying the 
speed, may be interesting. The control 
is always under the hand of the ma- 
chinist, forty-two speeds ahead and six 
reverse being possible in a range of six 
to —. The controller is shown attached 
to the bed under the head stock, and the 
four-pole fused switch of specially heavy 
design is bolted to the head casting. The 
motor is a standard type and can be re- 
placed on short notice in case of accident. 

The variable speed countershaft would 
seem to be a natural solution, and in this 
connection I think I can safely say we 
have tested all the principal designs on 
the market. Speaking generally, we have 
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arrived at the conclusion that all such 
devices that depend upon power trans- 
mission, through frictions, are unsatis- 
factory for general adoption in the shop, 
and in most cases the method of handling 
is not comparable with the multi-voltage 
systems that I will describe later. 
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length upon details which are strictly of | 
a mechanical character, but it is only 
by being conversant with the short- 
comings of this apparatus and realizing 
with sufficient force the importance of 
better means for accomplishing the re- 
sult that the best efforts of the engineer 


FıG. 8.—LATHE DRIVEN BY INDUCTION MOTOR. 


We feel tnat a variable speed counter- 
shaft that is to meet with the success 
anticipated by some engineers must be 
handled from a master 
control, and in fact do 
everything that is pos- 


sible with the highly 
perfected electrical sys- 
tems that are now being 
installed. 

The most promising 
installation of a vari- 
able speed counter- 
shaft that we have 
made is illustrated by 
Figs. 10 and 11, show- 
ing the boring mill, con- 
trolling handles and 
switchboard, the latter 
being only used once 
each day for starting the 
motor. The controlling mechanism was 
very simple and efficient, the hand-wheel 
operating the clutch and the central shaft, 
which is turned by the feed-shaft handle, 
controlling the speed. It is needless to 
indicate where trouble developed, as it 
would merely be a reception of experi- 
ences which I do not doubt many of you 
have had. 

I may seem to dwell at unnecessary 


will be called forth. Numerous interest- 
ing examples of the application of con- 
stant-speed motors could be made show- 
ing various attempts at starting and stop- 
ping from a distance, ‘and so on, but 
time will not permit of such details. 


Fie. 10.—Bortnc AND TURNING MILL DRIVEN BY CONSTANT-SPEED 
MOTOR THROUGH VARIABLE SPEED COUNTERSHAFT. 


Having made up our minds that the 
ease of handling and close-speed regula- 
tion can not be sufficiently obtained with 
the constant-speed ‘motor, we will direct 
out attention to the variable-speed type. 

I shall not attempt to fully discuss the 
relative merits of the various systems, as 
it would be essential to go into details 
involving a paper equally as long as the 
present one. Fig. 12 shows the schemes 
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of voltages adopted by the principal man- 
ufacturers of multiple-voltage apparatus, 
one sketch showing a three-wire system 
and the other two four-wire systema, the 
voltages being arranged in geometrical 
and arithmetical progression, respec- 
tively. In the first instance but two volt- 
ages are used, while in the latter cases 
six are possible. 

Intermediate speeds are obtained by 
inserting resistance in the field, 100 per 
cent variation being necessary in the 
three-wire systems, as compared with 
thirty per cent in the four-wire. In 
either case the horse-power that the 
motor can develop satisfactorily is directly 
proportional to the voltage. 

A comparison of the underlying prin- 
ciples of these systems is clearly shown 
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decision as to their relative merits can be 
reached. 
In a desirable system, standard motors 


should be utilized, the controller oper- 
ated by a single handle, and the entire 
range of speeds passed over while the 
work continues. 

The range of motor speeds is a most 
important factor, as the first cost of 
the motor, the cost of the instal- 
lation and-the efficiency of the out- 
fit are all dependent upon it. It is im- 
possible to lay down any fixed rules to 
base our discussion on, as each machine 
is a different problem, and must be 
treated as such. 

For general machine-shop work we 
have found tnat a range of four to one to 
six to one adapts itself to all conditions 
fairly well, but in every case where old 
tools are being equipped we must be sat- 
isfied with a compromise. 


Fie. 11.—MoTor AND VARIABLE-SPEED COUNTERSHAFT FOR BoRING MILL. 


by the accompanying curves, Fig. 13. It 
is interesting to note the relative sizes of 
motors required to obtain a given range, 
but in this connection we must not form a 
hasty conclusion, as the cost for a given 
horse-power depends upon the system 
adopted. That is, with the three-wire 
scheme there may be a variation in speed 
of 150 per cent by field weakening alone, 
a special field winding being necessary. 

The satisfactory operation- of these sys- 
tems can only be ascertained after ex- 
perience with the apparatus in the shop, 
so we can readily see how many considera- 
tions must be looked into before a final 


Thinking that the course we adopt 
when applying a motor might prove of 
interest, I have made slides of part of the 
data to simplify the explanation. The 
example I have chosen is a thirty-seven- 
inch Bullard boring mill, the first slide, 
Fig. 14, showing the train of gears from 
the motor to the table. The first reduc- 
tion is fixed by the slowest table speed 
required, which in turn depends upon the 
tool steel, the maximum swing and metal 
machined. 

The horse-power is first figured from 
the maximum cut to be removed, but as 
the machine is frequently too weak to 
stand this work it is always essential to 
investigate the gears and other details. 
The gear strengths are based upon Wil- 
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fred Lewis’s formula, and the weakest 
gear is readily determined when the data 
is gotten into shape, as is shown in Fig. 
15. For a given cutting speed the least 
cross-section of cut that can be removed 
is at the lowest spindle speed of each re- 


Fia. 12.—ScHEME OF VOLTAGES ADOPTED BY 
MANUFACTURERS OF THREE AND FourR- WIRE 
SYSTEMS. 
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Fig. 18.—Horst-PowER CURVES OF THREE AND 
Four-WIRE SYSTEMS SHOWN ABOVE. 


duction; the column shown to the right 
represents the pressure on the tool that 
can be exerted at this point. 

The curves, Fig. 16, cover the principal 
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data relative to the driving mechanism, 
and show at once the cuts that can 
safely be removed on any diameter at any 
speed. The motor horse-power is also 
plotted, and the overload that the gears 
are subjected to is clearly shown. An 
illustration of the finished machine, Fig. 
17, shows the result of this particular 
investigation. 

I will not enter into further detail 
along these lines, having only introduced 
the data to show how many factors must 
be considered if the correct result ia to be 
arrived at. 

I am afraid my remarks so far have 
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dealt in generalities to such an extent 
that the most important question of all, 
viz., when i- the saving sufficiently large 
to justify the expenditure, has not been 
satisfactorily answered. 

I have frequently said that we have en- 
deavored to show by exact figures when it 
pays to use individual motors, but such 
reasoning has always proven most unsat- 
isfactory. 

We must study present conditions, and 
in each case see how much they will be 
bettered by the use of a motor. Crane 
service alone may be ample reason for ita 
adoption, or, again, where the intelli- 
gence of the men, or facilities offered, 
make it possible to run each tool to its 
limit. 

We must ever remember that the belt 
drive, as applied to most machines, does 
not permit of running to the tool limit 
on the average job, while the motor, if 
properly installed, offers the opportunity. 
It can do nothing more. 

If we can not accurately figure before- 
hand what economy will result from the 
use of the motor, it mav at least be of 
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Fie. 16.—CuRvEs COVERING PRINCIPAL DATA 
RELATIVE TO DRIVING MECHANISM (BULLARD 
BoRING MILL). 


interest to investigate the recorda of shops 
that have made euch installations. 

We must, however, be very careful not 
to draw too hasty conclusions as to the 
merits of the apparatus from such in- 
vestigations, as the equipment is utterly 
useless without the management and or- 
ganization behind it. 

In the shops of the Link Belt Engi- 
neering Company, an accurate record, ex- 
tending over five years, gives the pound 
cost of machining, and the reduction in 
this figure during this period gives a 
more accurate gauge of the economy af- 
fected than any other method. These 
figures were compiled by a disinterested 
party, and after taking into account 
everything which might in any way in- 
troduce an error, and allowing the men 
a decrease of ten per cent in time, with 
the same wages per week, a clear saving 
of thirty per cent on the entire labor bill 
was shown. 

The problem is such an involved one 
that it would be decidedly wrong to at- 
tribute thia sum to any direct cause, it 
being the result of better management, 
equipment and understanding of its pos- 
sibilities. 


It is needless to say that this saving is . 


vastly in exceas of the interest and de- 
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preciation of the entire expenditures 
necessary to bring about the result. 
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of the greatest managers, who eaid in 
substance: If you swept from him trade, 
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Fie. 15.—TABLE oF GEAR Dara (BULLARD Borina MILL). 


I again want to repeat that the suc- 
cessful engineer must ever keep foremost 


factories and finances, but left him his 
organization of captains, that minimum 


Fie. 17.—BuLLARD Borin@ MILL As EQUIPPED WITH MOTOR. 


in his memory the utility of the appa- 
ratus he is designing, the importance of 
the management and organization, and 
the great value of anything which sim- 
plifies these underlying factors of all 
manufacturing establishments. 

In conclusion, I feel that I can not do 
better than quote the convictions of one 


cost could be secured throughout every 
detail of mining, shipping, refining and 
manufacturing, that instead of doing 
part excellently and some badly, in a few 
years his cost advantage would restore his 
trade, plant and facilities. So certain 
was he others would do both well and ill, 
not well throughout. 
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Electrical Notes from Europe. 


PART of the new branch of the 
Paris Metropolitan, known as the 
line No. 2, has lately been opened 

to the public. The new line is to run from 
the Place de ]’Etoile in a semi-circular 
route under the outer boulevards, ending 
at the Place de la Nation. The portion 
which is now running extends from the 
Etoile to the Avenue de Villiers, which 
is as far as the road is completed at pres- 
ent. The tunnel construction and the 
underground stations are about the same 
as before. The stations, which are lined 
throughout with white enameled tile, 
have been somewhat increased in length 
owing to the fact that an eight-car train 
has been adopted on the new section. One 
novelty is the introduction of a station- 
master’s cabin, which is sunk in a recess 
in the wall and contains a signal board 
with a telephone and various signaling 
apparatus which connect the stations. The 
stations are all constructed in vaulted 
masonry of elliptical section as before, 
except that which lies under the Rue de 
Rome, which comes very near the surface 
of the ground, and here has a super- 
structure of I-beams which uphold the 
pavement. The trains are made up of 
six ordinary cars and two locomotive cars 
which have the same appearance as the 
former, but are provided with a motor on 
each axle and have a cabin at the end for 
the controlling apparatus. The new line 
No. 2 crosses the old Metropolitan at the 
Place de Etoile, and here runs under- 
neath it, being sunk at a lower level, and 
continues thence to the western terminus 
at Place Dauphiné. The latter section 
of the line was built at the same time as 
the old Metropolitan, but was laid at a 
different level to provide for the new por- 
tion. At the Etoile the passengers descend 
first to the old station, then a second stair- 
case leads down to the station of the line 
No. 2. The new Metropolitan has an over- 
head portion of considerable length, which 
was necessary in order to cross over 
the different railroad tracks in the north- 
ern part of the city. The overhead part, 
composed of bridge trusses mounted on 
iron columns, is now very nearly com- 
pleted, and will soon be ready for laying 
the track and mounting the overhead 
stations. The photograph shows a view 
af the overhead line. In the foreground 
is one of the station platforms which is 
formed by widening the structure at this 
point; in the rear proceeds the main 
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structure composed of spans of various 
lengths and is considerably narrower. The 
road descends from the overhead portion 
and proceeds by tunnel to the Place de la 
Nation, the eastern terminus, where the 
underground work has been considerable. 
This work is now being carried on and is 
not as far advanced as the remainder. A 
large underground station had to be built 
where the line crosses the old Metropoli- 
tan, besides several large loops for the 
manceuvre of the trains. It is expected 
that the new line will be completed and 
open to the public within a few months. 
The new branch, like the former line, 
has a standard gauge of 1.44 metres with 
a hard steel rail weighing fifty-two kilos 
per metre. The ties are of oak for 
the most part and are ballasted with 
gravel taken from the Seine. The third 
rail for the current is of the same type, 
but of soft steel. To feed the line two 
substations have been constructed, using 
Thomson-Houston material. Three-phase 
current is used to distribute energy from 
the main station to the substations, and 
the latter will supply direct current at 
500 to 600 volts for the road. The roll- 
ing stock, which is now in construction, 
includes ninety first-class cars and eighty 
second-class. The locomotive cars, of 
which thirty-six will be used, are being 
built at the North Railroad factories, the 
electrical outfit for these is supplied by 
the Thomson-Houston Company. The 
central station, which is situated on the 
river bank within the citv limits, is to be 
considerably enlarged to provide for the 
new road, and its capacity will be nearly 
doubled. The dynamo building will be 
extended in length to take the new 
dynamo groups, and a second boiler house 
will be erected alongside. The electrical 
and mechanical outfit will be furnished 
conjointly by the Société Alsacienne and 
the Thomson-Houston Company. It is 
expected that the additional plant will be 
finished by the middle of 1904. The 
Metropolitan company has made a con- 
tract with some of the principal lighting 
stations of the city to supply the reserve 
energy needed for the road up to the end 
of 1905, so as to avoid the risk of cutting 
off the current while the new machinery 
is being installed, and also to provide for 
an increase of power for the road if it 
should be needed. 


The large hydraulic plant erected at 
Tivoli, near Rome, is being used to supply 


several towns in the surrounding neigh- 
borhood, among which are Frascati, Orso, 
San Marco, and there is also a branch 
line to Mondragone and a number of 
other small towns. In the Tivoli gener- 
ating station, which takes its power from 
the fall of the Aniene, have been installed 
two turbine groups for this purpose. The 
turbines are of the Francis type, built by 
Escher, Wyss & Company, of Zurich, and 
are provided with automatic regulators. 
Fach turbine drives a three-phase alter- 
nator of 170 horse-power, working at 250 
volts and 300 revolutions per minute. 
The line from Tivoli to Frascati has a 
total length of 15.6 miles; it is composed 
of three bare copper wires mounted on 
bell-shaped porcelain insulators on wood 
poles. A telephone line connects the 
Tivoli station with the substations at 
Frascati. There are four substations in 
all, of which three are located in the 
town of Frascati and the fourth at Villa 
Mondragone. Each station has a trans- 
former which reduces the line voltage to 
210 volts; they have been located so as 
to reduce to a minimum the length of the 
hish-tension line passing through the 
towns. The secondary circuits supply are 
and incandescent lamps for the town and 
private lighting. This plant has been in- 
stalled by the Italian branch of the 
Lahmeyer Company for the Societa 
Laziale, of Frascati, which holds the con- 
cession. 


A plant for purifying water by treat- 
ment with ozone has been recently estab- 
lished, near Berlin, by the Siemens & 
Halske Company. It is designed to purify 
the water of the Spree and render it 
potable. The plant, which is an experi- 
mental one, will treat 400 cubic feet of 
water per hour. The Department of 
Hygiene has made an official examination 
of the system and found that the water 
thus treated was fit for drinking pur- 
poses. Its report was favorable to the 
adoption of such a system. The ozone de- 
stroys nearly all the bacteria, and the 
treatment is much superior to the sand 
filter for this purpose. It is found that 
the cholera and typhus bacteria which ac- 
cumulate in the water are destroyed by 
the ozone. From a chemical standpoint 
the water thus treated loses a part of its 
oxidizability, and at the same time 
the quantity of free oxygen it con- 
tains is increased. The water is thus 
of a better quality than usual. The ozone 
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which is dissolved in the water exerts no 
hurtful influence, as it is quickly trans- 
formed into oxygen. The coloring matter 
of the water is destroyed by the ozone, 
and its quality is thus further improved. 


A new form of microphone transmitter 
has been devised by Robert Liicke, of 
Magdeburg, in which the pressure be- 
tween the carbon particles is obtained by 
electromagnetic action. To obtain good 
results with a microphone, the dia- 
phragm should be able to vibrate freely 
in order to correspond exactly to the 
sounds of the voice. In the case where 
granulated carbon is used this can not 
always be carried out, as the membrane 
can not oscillate easily, and in some cases 
presses directly against the carbon grains 
which oppose its free motion. In the 
new microphone the diaphragm can vi- 
brate freely, and at the same time act 
upon the yranulated carbon and increase 
the conductivity. This is carried out by 
using a hollow cylinder of non-conduct- 
ing material, glass or porcelain, which is 
filled with a mixture of granulated car- 
bon and iron filings. The air in the cyl- 
inder is exhausted to avoid combustion 
and obtain a greater mobility of the par- 
ticles. Behind the cylinder is a magnet, 
while in front is fixed the diaphragm. 
The effect produced by this combination 
is the following: Each time the mem- 
brane is spoken against its vibrations 
make it approach and recede from the 
mass in the tube; when it approaches the 
mixture of filings and carbon the mag- 
netism of the former is increased and the 
pressure thus exerted upon the carbon 
becomes stronger, increasing the contact 
and diminishing the resistance of the 
cylinder. The latter has an electrode at 
each end, which is connected to the re- 
ceiver. When the diaphragm recedes 
from the cylinder the contrary effect takes 
place. As it is separated from the tube 
by a layer of air the diaphragm can vi- 
brate freely. Thus the microphone effect 
is carried out, not by ordinary pressure 
of the plate upon the mass, but by a press- 
ure produced within the mass iteelf. 


An interesting hydraulic plant is that 
which has been erected in the south of 
France by the Fure & Morge Hydro- 
electric Company. It is situated about 
eight miles from Grenoble at the junction 
of the rivers Drac.and Romanche. The 
hydraulic plant uses the water of the 
Drac River, which is a mountain torrent 
having its source in the upper Alpine 
region and flowing into the Isére below 
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Grenoble. The output 1s quite variable, 
and during the freshetes there is a great 
flow of water which made the construc- 
tion of the dam somewhat difficult. The 
stream furnishes about forty cubic yards 
per second at low water. The dam has a 
fixed and a movable portion; the fixed 
part is constructed of beton and is 420 
feet long by 40 feet high and from 10 to 
20 feet thick. The movable part has a 
50-foot opening, with two gates of 25 
feet width and 47 feet high. From the 
dam proceeds the main canal, which is 
2,000 feet long and varies from 45 to 200 
feet in width. The canal leads to a de- 
positing reservoir constructed of beton 
which has an area of 1,200 square yards 
and 13 feet mean depth. It is divided 
into two compartments, in the first of 
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power and a emall turbine of five horse- 
power to operate the regulators. The tur- 
bines are of the Neyret-Brenier make 
and run at 300 revolutions per minute; 
they are direct-connected to the alternator 
shafts by an elastic coupling. The alter- 
nators, furnished by Brown, Boveri & 
Company, give 3,000 volts and 50 cycles. 
These machines weigh about 30 tone each. 
The voltage is raised to 26,000 volte by 
step-up transformers. A 110-volt ex- 
citing current ie furnished by the smaller 
turbine groups. Each alternator has a 
separate transformer of 1,150 kilowatts 
capacity. These are immersed in oil 
tanks and weigh about nine tons each. 
The transformers are provided with three 
terminals, eo as to raise the initial volt- 
age of 3,000 tone to either 15,000 or 26,- 
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which is deposited most of the sand. The 
latter collects in grooves on the bottom 
and is taken out through a drainage 
canal. From the reservoir proceeds a 
conduit of 10 feet internal diameter 
which runs for 2.7 miles. Half of it is 
built of armed beton and the rest in steel 
tube. The conduit rests upon a founda- 
tion of beton, and is buried in the ground 
for about half its height. The water 
flows at a high rate, and to prevent pound- 
ing in the conduit there are provided 
three chimneys, of which two are of beton 
and one of sheet iron; their height varies 
from 30 to 115 feet. The head of water is 
114 feet and the rate of flow 25 cubic yards 
per second, giving 7,200 horse-power. 
The station contains five turbine and 
alternator sets of 1,350 horse-power each, 
besides two exciter groups of 150 horse- 


000; they are of the most improved type 
and specially insulated. The high-ten- 
sion line is to supply the industrial region 
in the Isére department and runs through 
a number of large towns. It is designed 
to transmit 3,500 kilowatts as far as 
Moirans, a large centre at 21 miles dis- 
tance, and from there the line will pass 
to two other centres at five miles distance, 
running in different directions and trans- 
mitting 1,300 and 1,600 kilowatts, re- 
spectively. From these points the dis- 
tribution will be continued through the 
Fure Valley. For this purpose a 26,000- 
volt line has been constructed to Moirane, 
of six wires of 0.3 inch diameter; from 
this point will run two lines of three wires 
each. The six wires are generally 
mounted on one pole, these being placed 
180 feet apart along the national route. 
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The current is distributed for motors 
either in the towns or in the various fac- 
tories of the region. The towns already 
possess lighting plants, so this has not 
been provided for. The different indus- 
tries of the region include paper mills, 
silk and cloth weaving, flour mills, oil 
mills, etc. Most of these need a constant 
speed in spite of abrupt changes of load, 
and so it was decided to adopt non- 
-= synchronous motors. These are of strong 
build and need but little attention; they 
vary from 1 to 120 kilowatts. The motors 
are generally connected by belt to the 
machines which were formerly driven by 
steam engines. They take a voltage of 
1,000, 210 or 120 volts. The plant has 
proved quite satisfactory and has greatly 
increased the prosperity of the region, as 
coal is dear and the water power of the 
streams can not always be depended on. 


The new city telephone system of 
Hankow, China, has been recently in- 
augurated. It has been installed by a 


erman company. This city is one of the 


large commercial centres in the interior 
of China, and will no doubt have a pros- 
perous future on account of its advan- 
tageous situation. It includes, besides 
the Chinese city proper, the different 
foreign quarters, such as the British, 
Russian, French, German and Japanese, 
which extend in this order from north 
to south. The central telephone station 
has been installed in the French quarter. 
The line starting from the station is 
mounted on wood poles and traverses the 
streets of the foreign quarters, even pene- 
trating into the Chinese city. The sub- 
scribers’ posts are connected to the station 
bv a double-bronze wire of 0.06 inch di- 
ameter. The telephone apparatus is of 
German make and of the most improved 
pattern. The communication is good, 
and no difficulty has been encountered in 
the operation. The plant has started out 
successfully, and it is expected that the 
number of subscribers will be greatly 
increased. 


Will Accomplish It if Anything Will! 
First Passenger—I understand that 
this company is going to inaugurate a 
new electrical system on this road. 
Second Passenger—Some new scheme 
to squeeze more passengers into a car, I 
suppose.—J udge. 


——__ -_-~#@}>e —---— 


So much of the success of the plant 
depends upon the meters that no en- 
gineer can afford to put in unreliable in- 
struments, neither can he afford to neglect 
his meters after they are in. 
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Electrical Equipment of the Bureau 
of Engraving and Printing, 
Washington, D. C. 

Although the machinery in the Bureau 
of Engraving and Printing at Washing- 
ton has been partially driven by elec- 
tricity, this has been used only as an ad- 
junct to steam. In the near future, 
however, all machines will be operated 
electrically. 

At present the machinery there oper- 
ated by electric motors consists of that 
for the machine shop, carpenter shop, 
ink mill, part of surface presses, part of 
postage-stamp presses, numbering ma- 
chines, gumming machines (for stamps) 


and machines for perforating stamp 


sheets. Besides these, nearly all the 
ventilating apparatus is electrically 
driven. The power now used is only 


about 250 kilowatts. The steam-power 
plant consists of seven boilers, four of 


80 and three of 125 horse-power. The 


plant is equipped with down draft, smoke- 
less apparatus, and contains storage bins 
above the boilers, with capacity for 700 
tons of coal. The latter is delivered to 
the bins by an electrically operated con- 
veyor, and requires no handling at the 
Bureau of Engraving and Printing. 

Work on the new electric plant will be- 
gin at once, two machines will be put in, 
and the power output, including that of 
the present electric establishment, will 
be about 850 kilowatts. The cost will be 
$60,000. But this does not include any- 
thing except engines, generators, switch- 
boards and other parts of the central 
power station. 

The lighting system of the bureau is 
already in good shape. It consists of 
about 5,000 lamps, principally incan- 
descents. 

About ten months’ time will be re- 
quired to complete the installation of the 
bureau’s new electric plant, when all the 
machines will be driven electrically. 
This will facilitate work and effect a 
considerable service of floor space. The 
entire removal of appliances necessary 
to operate presses and other machinery 
by steam, will be of particular benefit 
in this respect in the bureau building. 
This is quite large, being 220 feet long 
by 135 feet wide and three stories in 
height in the old structure with a re- 
cently added wing; all of the additional 
space afforded by these changes should 
give ample room for equipment and em- 
ployés. Of the latter there are more 
than 1,600; and, at one time, about 500 
of these are at work in one room, engaged 
at the small presses where the bills are 
printed. By using  direct-connected 
motors here, much space can be saved. 
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An idea of the work to be done may be 
had from the records of the bureau for 
the last fiscal year. During that time 
121,558,291 sheets of United States 
notes, certificates, bonds, stamps, checks 
and drafts were printed and delivered. 
Of course this does not represent the 
number of notes, certificates, stamps, 
etc., for each sheet contains a certain 
number. The first two run four to the 
sheet, while postage-stamp sheets con- 
tain 100 stamps each. The number of 
these printed in the time mentioned was 
4,235,088,000. l 

Electricity, as above stated, already 
has much to do with the making of post- 
age stamps, in running the gumming and 
perforating machines. Before the first 
of these is reached the stamp paper 
encounters the printing-press whereon is 
the engraved plate. Then it goes to the 
gummer. In this work the stamp sheet 
passes under a roller, which dips in a 
pan containing mucilage. After one side 
of the sheet is evenly spread, it is caught 
by an automatic carrier and conveyed 
through a wooden box. This is about 
four feet square and thirty feet long, 
and is heated by hot air, so that the stamp 
sheet is thoroughly dried during its pas- 
sage through the box. It is then passed 
to a hydraulic press and comes out 
smooth and clean and is ready to be per- 
forated. This is done by a series of toothed 
whecls, arranged side by side in upright 
position, which when the sheets are fed 
to them quickly cut the minute holes 
that partly separate the stamps, and the 
latter are then ready for distribution. 

Though electricity will be in general 
use for light and power in the Bureau 
of Engraving and Printing, it will hardly 
be employed in “first work” by the en- 
graver. It could, however, operate the 
geometric lathe, as well as the plate-re- 
producing machines. These latter are for 
making duplicates of the engraved plates. 
The original engraving is made by hand, 
on soft steel; this, after being hardened, 
is put on the transfer press, operated by 
powerful levers giving a maximum press- 
ure of ten tons, and a soft-steel cylinder 
is passed over it. The pressure excited 
forces the face of the cylinder into the 
plate, and the former, receiving every 
line of the latter, becomes a die, which, 
after being hardened, is used for repro- 
ducing new plates of the original de- 
sign. 

The process of printing money by 
means of electric power, of course, will 
differ from present methods only in the 
kind of power used and manner of its 
application. ‘This process, from start to 
finish, is about as follows: 
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On each working day a certain amount 
of paper is given to the bureau plate 
printers and their assistants, who are re- 
sponsible for it, and must bear the loss 
if a single sheet is missing. This paper 
is considered almost as valuable as 
money itself. It is made in the town of 
Pittsfield, Mass., and is quite distinctive 
from other paper, as seen in its mark- 
ings, notably in the bands of colored 
silk fibre running through it. The 
precious material is stored for safe keep- 
ing in the Treasury Building in Wash- 
ington. 

When the Bureau of Engraving and 
Printing makes requisition for money 
paper (which is done every day) the 
Treasury sends just enongh for one day’s 
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notes are counted many times, and each 
worker is held responsible for every bill 
in his charge. 

As above stated, electricity is already 
used in running the bureau’s numbering 
machines. These do their work with 
great rapidity as the notes are fed into 
them; and not only print the numbers— 
on the upper right and lower left cor- 
ners of the notes—but automatically 
change numbers to suit the different 
series, as the work goes on. 

There are few factories where the em- 
ployés are busier than those in the Bureau 
of Engraving and Printing, and there is 
not one where more accuracy and stricter 


attention to duty are required. 
Js. E-P. 
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BUREAU OF ENGRAVING AND PRINTING, WASHINGTON, D. C. 


work, and the official at the bureau re- 
ceipts for the amount sent. 

The paper is now wetted down and the 
four-note sheets are printed on one side, 
the back. They are then dried in a hot- 
air room, again wetted and receive their 
face imprint. A second drying and a 
third wetting make the notes ready for 
their serial numbers, and these being put 
on, thev are again dried. Then comes the 
seals, which are printed in the basement 
of the Treasury, whe1e the notes are also 
cut apart. 

Wetting and drying the money-paper 
make it very rough, but being put under 
hydraulic pressure all unevenness disap- 
pears, and it comes from this machine 
straight and bright. 

Throughout the various processes the 


THE WORK OF THE PATENT OFFICE. 


BY OUR WASHINGTON CORRESPONDENT. 


———__— _—__ 


A word or two regarding the work in 
the Patent Office may be of interest. It, 
of course, requires a complex and care- 
fully arranged system to handle the busi- 
ness and properly look after the interests 
of all. To this end, therefore, the force 
is separated into thirty-eight divisions. 
Three of these are given up entirely to 
electrical work, though the other thirty- 
five have more or less of it. These three 
divisions are each presided over by a 
principal examiner of the highest skill in 
electrical matters, and under each is a 
corps of assistants who, from the very 
nature of the work, must also be experts. 
Indeed, the inducements to leave for out- 
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side positions are so great that the per- 
sonnel of these three divisions is con- 
tinuously changing. The office is greatly 
hampered in its work, and over 10,000 
cases are now awaiting action. 

Our forefathers could never have 
dreamed of the proportions to which this 
department of the government would 
grow. When first established under the 
inspiration of Thomas Jefferson, in 1790, 
the grant of a patent was an affair of 
importance and was under the jurisdic- 
tion of the State Department. A tribunal 
consisting of the Secretary of State, Sec- 
retary of War and the Attorney-General 
passed on each invention and carefully 
examined every feature. During the first 
year thirtv-three patents were granted; 
in 1792 the number was eleven, and in 
1793 twenty. It is said that Jefferson on 
one occasion strongly opposed a grant be- 
cause he considered the invention so val- 
uable that it would be unjust to give any 
one a monopoly of it. There being no 
appeal from the arbitrary decisions of 
this board, considerable disapprobation 
arose, and by various statutes the present 
system has been gradually evolved. As 
against the yearly numbers of thirty- 
three, eleven and twenty, there is now an 
average for each day in the year of 
seventy-six. Such has been the growth of 
the work, but not of the facilities for 
handling it. The building in which the 
Patent Office is housed was partly erected 
in 1836, and is wholly inadequate to the 
needs of the present day. We have, there- 
fore, the picture presented of this bureau 
passing on every conceivable kind of 
modern invention, yet itself compelled to 
employ in its work the inventions of years 
ago. Until this present year, stoves were 
in general use in many parts of the build- 
ing, the coal being carried to the 
upper stories by manual labor. One ele- 
vator constituted the modern method of 


transportation between the floors of the 
building that covers two city blocks. A 
little electricity, a great deal of gas, and 
some lamps and candles constituted the 
lighting facilities. While some improve- 
ments are now being made, no great re- 
lief can be hoped for until an entirely 
new structure is provided, for the busi- 
ness is growing rapidly. This, then, is 
the condition of the only self-supporting 
institution of the government, which has 
outside of its paid expenses an amount of 
$5,500,000 to its credit in the Treasury, 
and which it can not touch for its own 
betterment and the consequent beneficial 
results to those who seek-its aid. Thanke 
for this are due our National Congress, 
whose economical hand rests heavily on 
the department that must of necessity be 
a political nonentity. E. G. S. 
Washington, D. C., January 3. 


136 


Electrical Patents. 


The magnetic characteristic or satura- 
tion curve of a dynamoelectric machine 
is always to a certain extent curved, for 
the reason that the magnetization does 
not increase at the same rate as the in- 
crease of magnetizing or exciting current. 
Since the external characteristic or load 
curve of a dynamoclectric machine is 
always to a certain extent dependent for 
its shape upon the magnetic characteristic 


ADJUSTING COMPOUND-WOUND GENERATOR. 


or saturation curve of the magnetic cir- 
cuit of the machine it follows that the 
load-curve or external characteristic is 
correspondingly curved. Thus when 
compounding a self-exciting, direct-cur- 
rent generator for constant potential the 
voltage at half load will be higher than 
at no load and at full load. In a similar 
manner when over-compounding such a 
machine by the use of a series field the 
ampere-turns of which are proportional 
to the load the voltage does not rise pro- 
portionally to the increase in load, but 
rises at a decreasing rate corresponding 
to the decreasing rate of increase of flux 
in the magnetic circuit. The voltage thus 
rises more from no load to half load than 
from half load to full load. Mr. Charles 
P. Steinmetz, of Schenectady, N. Y., has 
devised means that compensate for this 
variation in voltage due to the variation 
in permeability of the magnet circuit, and 
he accomplishes the result by varying the 
field magnetomotive force or forces at a 
rate greater than the rate of variation of 
load. While he has invented various 
means, which operate without the aid of 
moving parte, a patent has been obtained 
that is broad enough to include the use 
of automatically actuated moving parts 
for the purposes described. 

The General Electric Company has 
patented a novel mechanism devised by 
Mr. Robert H. Read, of Schenectady, N.Y., 
for suppressing the sparking of commu- 
tators. The object of the present inven- 
tion is to relieve dynamoelectric machines 
or electric motors or other rotary electric 
apparatus for generating, transforming 
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or receiving electric currents of pitting at 
the commutator bare, due to the discharge 
of cutout coils or from flashing of arca 
over the commutator in machines oper- 
ating under high potentials. Mr. Read 
has discovered that arcs may be sup- 
pressed with great ease and perfection by 
applying air or other gaseous pressure in 
such a way as to equeeze the arc vapor 
into a tubular duct in or through which 
a stream of moving gas is kept in rapid 
motion. In applying this principle to 
commutators he provides means for de- 
veloping air pressure, the simplest and 
most effective of which he has found to be 
the use of a hollow shaft communicating 
through the hollow arms of a spider sup- 
porting the armature with the ventilating 
spaces in the armature core, the high speed 
of rotation of the armature throwing out 
the air centrifugally through the hollow 
arms of the spider and the ventilating 
spaces in the armature core and develop- 
ing a suction in the hollow shaft which 
may be brought to bear upon an ordinary 
commutator by a chamber enclosing the 
trailing end of the brush and approxi- 
mating within very close range of the 
commutator, or with a specially con- 
structed commutator may create suction 


COMMUTATOR AND BrrsH RIGGING. 


through hollow spaces formed between 


consecutive commutator bars. The plan 
thus outlined differs from methods here- 
tofore employed, in which a blast directed 
upon the commutator or laterally to the 
brushes was employed to extinguish the 
arc, in that it prevents diffusion or scat- 
tering of the vapor of the arcs, and there- 
by renders their absorption more perfect 
and instantaneous. 

A unique invention in the electrical art 
is a candy-making machine that has re- 
cently been patented by Messrs. William 
J. Morrison and John C. Wharton, both 
of Nashville, Tenn. A rotatable vessel 
is employed, comprising a lower pan- 
shaped section and an upper cover having 
a central opening, the two sections being 
secured together by means of vertical tie 
bolts, so that their edges are spaced a 
slight distance apart or have apertures. 
Within the receptacle thus formed and 
in line with the space or peripheral 
aperture is a corrugated annulus or band 
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of metal having such electrical resistance 
as to become heated by the passage of a 
current of electricity through it, the ends 
of this band being spaced apart. Instead 
of sheet metal, a coiled wire or other 
suitable resistance may be employed. The 
receptacle is supported in horizontal posi- 
tion upon an upright tubular insulator 
which is attached to a vertical ehaft ar- 
ranged to be driven by an electric or other 
motor. From the resistance, band wires 
lead to suitable sleeves arranged upon the 
insulator and having brushes bearing 
against them. In operation, granulated 
sugar is poured into the vessel through 
the central opening in the top, the motor 
which drives the machine is started, and 
the current is turned through the resist- 
ance coil or band. This band being 
heated to a sufficient degree, which is con- 
trolled by a rheostat, causes the sugar to 
melt and the centrifugal force, due to the 
rotation of the vessel, expels the melted 
sugar through the peripheral aperture in 
the form of silk-like threads, or by regu- 
lating the heat and changing the form 
of heater and receptacle, a hard variety 
of stick-candy may be made. Since the 
molten sugar becomes more fluid at a 
higher temperature, its tendency to form 
threads is lessened at the increased heat, 
and the molten sugar may be received into 
a receptacle placed very near to the To- 
tating vessel, so as to confine the heat 
and receive the liquid sugar in its molten 
condition on the surface of a cylindrical 
or polygonal receptacle, which chills, 
forming “sticks” or bars of such shapes 
as the receptacle may be made to give it. 
The inventors also provide means for in- 
troducing grated fruits, ete., into the 
candy. They employ a circular grater 
that is arranged upon the cover member 
directly over the orifice through which the 
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candy escapes. By holding the fruit 
against this grater it will be shredded 
and the comminuted portions will be 
thrown off by centrifugal force into the 
candy. 

Those who are familiar with the art of 
lighting by means of glowers formed from 
refractory materials, such as the rare 
earths or mixtures thereof, have from the 
first seen in such glowers a possible means 


—_—— y 


January 24, 1903 


for producing lamps of very high candle- 
power. When, however, the attempt was 
made to realize the apparent possibilities 
of these glowers, it was found that solid 
glowers made of this class of conductors 
would break down under currents of con- 
siderable volume by reason of the fact 
that the central portion of the glowers 
would become fused or melted by the heat 
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produced by the current. Messrs. Henry 
Noel Potter, a citizen of the United 
States, and residing in Berlin at the time 
the patent was applied for, and Walther 
Nernst, residing in Gottingen, Germany, 
have succeeded in overcoming the diffi- 
culty referred to and in producing lamps 
of very high candle-power by making 
hollow or tubular glowers with very thin 
walls. With such glowers it is possible 
to employ much heavier currents without 
danger of breaking down the glowers, and 
as a consequence it is possible to obtain 
from a single glower a far greater candle- 
power than could be obtained from a solid 
glower. These glowers are preferably 
made cylindrical in form, and to their 
ends are secured terminal . connections 
which, in the form illustrated, consist of 
loops of fine wires having their ends made 
long enough to twist into good connect- 
ing devices for the circuit in which the 
glower is to be included. Outside the 
loops and on the ends of the glower are 
secured bodies formed by applying pasty 
material similar to that which enters into 
the composition of the glower to the out- 
side of the glowers, moulding or pressing 
them thereupon and afterward hardening 
them by heat. The patent has been as- 
signed to Mr. George Westinghouse, of 
Pittsburg, Pa. 

Mr. Albert G. Davis, of Washington, 
D. C., the patent attorney for the General 
Electric Company, has obtained patents 
on several inventions which have been 
purchased by the company he represents. 
The first two patents relate, respectively, 
to a method of increasing the number of 
phases of electric currents and a system 
of electrical distribution. In practising 
these inventions he provides a plurality of 
sources of electromotive force, preferably, 
though not necessarily, counter-electro- 
motive force, dephased from each other 
by a definite and fixed amount, and these 
sources are connected in series across 
each pair of the mains carrying the cur- 


ELECTRICAL REVIEW 


rent whose number of phases is to be in- 
creased. The electromotive forces of these 
sources being dephased from each other 
form with the electromotive force on the 
mains a system of polyphase electro- 
motive forces of an order depending on 
the number of phases of electromotive 
force of the sources and on the order of 
the original system. For example, it is 
possible to join two armatures mechan- 
ically or otherwise so that their electro- 
motive forces are dephased by ninety de- 
grees and to connect them in series across 
a pair of single phase mains. With this 
arrangement a two-phase system of cur- 
rents and electromotive forces may be 
obtained. In a similar manner it is pos- 
sible to obtain a three-phase system. The 
next invention of Mr. Davis’s is a phase 
modifier and system of electrical distri- 
bution. The invention is designed to ob- 
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viate a change in the phase angle, due to 
a change in the load so as to preserve a 
symmetrical system of multiphase cur- 
rents at all loads, and this result is ac- 
complished by generating from the origi- 
nal current a plurality of dephased cur- 
rents and conducting the said dephased 
currents to translating devices. The 
original alternating current is not con- 
ducted to translating devices, but used 
simply, so far as the multiphase part of 
the system is concerned, for the genera- 
tion of the multiphase currents. The re- 
sult of this arrangement is that any 
change in the load of the secondary sys- 
tem will, at most, produce a correspond- 
ing change in each of the secondary cir- 
cuits and will not affect their relative 
phase angles. The last invention also re- 
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lates to the system of electrical distribu- 
tion that is particularly useful in connec- 
tion with single-phase systems, though it 
is applicable to any alternating system 
whatever. Briefly stated, the invention 
may be said to comprise an alternating- 
current system having a plurality of 
branch circuits leading from the mains 
thereof in combination with an electro- 
dynamic phase modifier constructed and 
arranged to act upon one or more of the 
said branch circuits, so as to produce a 
phase displacement between the currente 
flowing therein. It also comprises a novel 
construction of the electrodynamic phase 
modifier, together with various details of 
construction and arrangement. 

Messrs. Lee De Forrest and Edward 
H. Smythe have secured a patent on an 
apparatus for communicating signals 
through space. 'Fhis is designed to re- 
place the generally used coherer. It was 
found that when two metallic electrodes 
are slightly separated, and included in 
series in a circuit containing a source of 
current, and a suitable medium is inter- 
posed in series between their opposed sur- 
faces, minute particles are torn off from 
the anode and carried across the gap 
separating the electrodes, where they 
build up little trees and bridges which 
extend out and soon bridge the gap. As 
long as these bridges continue between 
the electrodes, the resistance of the device 
is comparatively low; but if it is sub- 
jected to the influence of an electrical im- 
pulse or oscillation, such as results when 
a spark passes between the terminals of 
an induction coil, the metallic bridges 
between the electrodes are instantly dis- 
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rupted, and the resistance of the device 
increases greatly. Suitable materials for 
filling this gap are viscous liquids, such 
as glycerine and heavy oils, as these pre- 
vent clogging such as occurs when acidu- 
lated water alone is used. This device or 
detector operates automatically, and 
therefore is not retarded by the lag of any 
accessory devices such as are necessary in 
decohering the usual type of coherer, 
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A New Electrical Tachometer. 

This gives a bricf description of an 
electrical speed indicator designed by 
Herr Scholkmann. The tachometer is 
practically a small inductor generator, 
the revolving part of which is attached 
to the shaft, the speed of which is de- 
sired. Alternate poles of the stationary 
part of the machine are excited from any 
convenient source—usually a storage bat- 
tery. The remaining poles are wound 
with armature coils connected in series. 
The current from this circuit is led to 
the indicating instrument, which consists 
of a small split-phase induction motor. 
The rotor of this carries a pointer travel- 
ing over a uniformly divided scale. This 
rotor consists of an aluminum cylinder 
which is held, when no current is passing 
through the primary of the instrument, at 
the zero position by a spring. The de- 
flection instrument can be changed easily 
by placing resistance in series with the 
winding.—Revue Pratique (Paris), De- 
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Some Sewage Purification Experiments. 

Much work has been carried out at 
Southford, England, in testing various 
systems of sewage purification. The re- 
sults of this work have been given out 
by Mr. J. Corbett, the borough engineer, 
in a paper before the Sanitary Institute 
Congress at Manchester. This is a manu- 
facturing town of nearly a quarter of a 
million inhabitants, where trade wastes in 
great varicty are admitted to the sewers. 
The Webster electrolytic process was the 
most unique and most successful of the 
processes tried. Its cost was somewhat 
high, but it would have been adopted for 
the Southford sewage works but for the 
inability of the company promoting it to 
finance so large a scheme. In this process 
no chemical participants are used, but 
the sewage is passed between cast-iron 
plates alternately connected to the posi- 
tive and negative wires of a dynamo. The 
effect of this is to separate the sewage 
into clear liquid and flocculent particles 
which subside into sewage sludge in ordi- 
nary precipitation tanks. The following 
figures show the requirements for a mil- 
lion gallons of sewage treated per dav. 
The electrical horse-power was 33.4, and 
the average voltage 41. The iron used 
for the electrodes was 428 pounds, being 
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about 3.2 grains of iron per gallon—En- 
gineering (London), December 26. 
a 
Gas Engine Diagrams. 

Many of the troubles that have been 
experienced in developing the gas engine 
have arisen from too slavish an attempt 
to follow the lines of the steam engine, 
in the opinion of Mr. W. H. Booth. In 
the approved steam diagram the admis- 
sion line is vertical and the piston takes 
full pressure at a time when it can con- 
vert none of that pressure into work, the 
crank pin being upon the dead point. 
If we arranged that no steam be ad- 
mitted until the piston had moved for- 
ward somewhat, the time-would be short- 
ened during which the hot steam and 
cool cylinder are in contact. It is possi- 
ble that this method of operation would 
bring some slight economy, due to a sav- 
ing of condensed steam, but this saving 
would be too small to be worth consider- 
ing. Applying the same reasoning to 
the gas engine, a different state of affairs 
must be reckoned with. The admission 
line in the gas engine is a line of ex- 
plosion, and the gases while at their 
maximum temperature are in contact 
with the water-jacketed cylinder and are 
losing heat all through the period of 
practically no movement of the crank. 
The explosion would be productive of 
less shock if it occurred behind a piston 
already in movement, and the highly 
heated gases would be in contact with the 
cold cylinder for a shorter time; and al- 
though the maximum temperature of the 
gases would be less, due to slower com- 
bustion, the mean pressure during the 
stroke may be greater. Although this 
method of working is wrong theoretically, 
it must not be forgotten that the gas en- 
gine is absolutely bad as a heat engine, 
for it has a water-cooled cylinder. While 
theory calls for an adiabatic expansion, 
this is not obtained in the gas engine. 
By delaying combustion, the same total 
heat is generated in the cylinder, and if 
this process is not too prolonged, this 
heat is converted into work more effi- 
ciently than if generated at the begin- 
ning of the stroke. The author then re- 
fers to the early Otto and Langen engine, 
and shows that although it was me- 
chanically a poor machine, it was 
thermally fairly efficient. In this engine 


the piston was raised as rapidly as it could 
be effected by the explosion, so that the 
hot gases were in contact with the cylin- 
der as short a time as posible. The 
author then calls attention to the troubles 
brought in by the presence of hydrogen 
in the gases. Rapid combustion of hydro- 
gen has led to smoke when burning 
hydrocarbons, and it now intensifies the 
ignition and compression difficulties to 
be surmounted in the gas engine.— 
Electrical Review (London), December 
12. ; 
A 

Speed Regulation of Induction Motors. 

In this article Herr M. Osnos con- 
siders at length the speed regulation of 
induction motors. The various methods 
used heretofore are referred to briefly, 
and their disadvantages brought out. 
When the speed of an induction motor is 
reduced by placing non-inductive resist- 
ances in the secondary circuit, a loss of 
energy takes place proportional to the 
spæd reduction of the motor. The same 
result can be obtained by opposing the 
sccondary circuit by a counter-electro- 
motive force, and this method is discussed 
analytically and graphically at some 
length. These counter-electromotive forces 
must have the same frequency as the cur- 
rents in the secondary. To secure this, 
the rotating part is drum-wound and pro- 
vided with an ordinary commutator. 
Upon this are placed the collecting 
brushes which lead the current into the 
stationary winding of the motor. By 
shifting these brushes relatively on the 
commutator the electromotive force be- 
tween them can be varied, and in this way 
the speed of the motor can be changed. 
By moving all of the brushes together on 
the commutator, the phase of the electro- 
motive force collected can be changed, so 
that the method permits of a phase ad- 
justment of the motor as well as a speed 
regulation. Since the primary and sec- 
ondary windings may operate at different 
potentials, it may be necessary to inter- 
pose a transformer between the brushes 
and the stationary winding. The single 
coil or auto-transformer is very suitable 
for this work, as by changing the inter- 
mediate connection the counter-electro- 
motive force can be varied at will. In 
this method special precautions must be 
taken to avoid sparking. By making the 
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segments of insulation wide and using 
two narrow brushes connected through a 
resistance, in place of one wide brush, 
this difficulty can be overcome.—Electro- 
technische Zettschrift (Berlin), Decem- 


ber 11. 
A 


Ohmic Resistance of Electrolytes and Its 
Determination. 

Mr. J. Wright here reviews the various 
methods which have been used for meas- 
uring the resistance of electrolytes. First, 
the theory is considered briefly and the 
difficulties of the problem pointed out. 
The methods used vary according to the 
means adopted to avoid the errors intro- 
duced by polarization. In certain of these 
methods this error is thought to be elim- 
inated by using electrolytic terminals. 
In another class the length of the column 
of electrolyte is varied, and from figures 
thus obtained correction is made for the 
errors of polarization. In still another 
class the potentiometer method is used. 
In this method great care must be ex- 
ercised to secure a uniform column of 
electrolyte. Methods of this class are 
thought to give the most reliable results. 
The Kohlrausch method, using alternat- 
ing currents and a telephone, has found 
the widest application; but the author 
holds that measurements made in this 
way can not be accurate because electro- 
Ivtic action does not take place with alter- 
nating currents unless the frequency is 
very high. Mr. Duddell has shown that 
it is not until a frequency of over 10,000 
periods of a second is reached that polar- 
ization errors are eliminated. The 
secohmmeter method is open to same ob- 
jections.—Electrical Review (London), 
January 2. 


Electrical Valves. 

In thie article M. E. Hospitalier de- 
scribes the behavior of the Nodon.electric 
valve. This consists of concentric cyl- 
inders of zinc and aluminum, the space 
between being filled by a saturated solu- 
tion of phosphate of ammonia. As is 
well known, when an alternating electro- 
motive force of not too high value is ap- 
plied to the terminals of this apparatus, 
the current passes through it in but one 
direction. Curves are given showing the 
action of the valve, which were obtained 
by using the ondograph. They show that 
the valve behaves as a condenser, the cur- 
rent pulses being displaced approximately 
one-quarter of a period. The efficiency 
of the valve was between sixty-five and 
seventy-five per cent. By a proper group- 
ing of four of these valves each half wave 
of the alternating current can be sent 
through a circuit in the same direction, 
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and thus the apparatus can be used for - 


charging storage batteries from the alter- 
nating circuit. Apparatus suitable for 
charging automobile batteries has been 
made. ‘This is fitted with a small venti- 


lating fan, electrically driven to prevent 


too high temperature rise. As the appa- 
ratus is not expensive, it is thought that 
it may be used in place of the usual 
motor-generator set.—JL’Industrie Elec- 
trique (Paris), December 10. 
j 
Experiments on Selective Wireless 
Telegraphy. 

This system of wireless telegraphy is 
the invention of Mr. Anders Bull, and it 
differs from the systems now in general use 
as instead of using simple wave impulses 
in transmitting signals, a serics consist- 
ing of a fixed number of wave impulses 
succeeding each other at prearranged 
short intervals of time is used. Thus it 
is posible to give the signals from each 
separate transmitter a distinctive feature 
of their own. The transmitter consists 
of a rotating disc, upon which are ar- 
ranged vertical steel springs These 
springs are arranged to move in a radial 
direction only. Fixed above this dise 
is an electromagnet having a projecting 
pole-piece which attracts the springs as 
they pass in front of it when the disc is 
revolved. Above the disc is a U-shaped 
channel. When the springs are attracted 
by the magnet they pass on the inside of 
this channel. Placed beside the first elec- 
tromagnet is a second which, by attract- 
ing its armature, can deflect any spring as 
it passes over the pole, as described above, 
and cause it to pass on the outside of this 
U-shaped channel. Belted to the disc— 
or disperser, as this device is called—is a 
shaft which carries a commutator driving 
the latter by friction. This commutator 
is arranged to make a certain combina- 
tion of contacts during each revolution, 
each contact closing a circuit which actu- 
ates the second electromagnet described 
above, and deflects one of the steel 
springs. When the sending key is closed 
the commutator is released and makes 
one revolution, throwing out a certain 
combination of springs. As the disperser 
continues to revolve, these springs pass 
under suitably placed contacts, and in so 
doing send out a series of waves through 
an induction coil and suitable antenne. 
The revolving device is similar to the dis- 
perser, but the deflecting magnet is oper- 
ated by a relay which itself is actuated 
by means of a coherer in the usual way. 
Thus the receiving apparatus will throw 
out a combination of springs identical 
with that thrown out by the disperser. 
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These springs pass around, due to the 
motion of the receiving apparatus, and 
come under a series of contacts connected 
in series, so that the circuit is completed 
only when contact is made simultaneously 
by all the springs. When the circuit is 
closed the signal is printed by a Morse re- 
corder. Dashes are represented by a 
series of dots. It is evident that this 
receiving circuit will be closed only by the 
given combination of springs. Several 
sending commutators may be used with 
the same disperser, and several receiving 
circuits may be operated by the same re- 
ceiving device. The system has been 
tested experimentally, using three senders 
and three receiving instruments, each 
operated independently. Fifty letters a 
minute have been transmitted by this 
system, and it is easy to render the mes- 
sage unintclligible to other systems. by 
causing the impulses of the series to over- 
lap. This would give a continuous suc- 
cession of dots on any other receiver.— 
Electrician (London), January 2. 
a 

Variable Speed Alternating-Current Motors. 

The speed of induction motors is usu- 
ally varied by introducing resistance into 
the secondary circuit, thus causing a loss 
of energy proportional to the reduction in 
speed. This loss can be avoided if the 
secondary current be reduced by inter- 
posing a counter-electromotive force in 
the secondary circuit, a method which has 
been used by the Société Alsacienne de 
Constructions Mecaniques.. The rotor 
has a drum-winding. Brushes corre- 
sponding to the type of machine—that is, 
whether it be a two or three-phase motor 
—are placed on the commutator. These 
brushes are connected to the secondary of 
a polyphase transformer, the primary of 
which is connected to the circuit from 
which the motor derives its power. By 
varying the number of coils in the second- 
ary of this transformer, the electromotive 
force introduced into the secondary of the 
motor can be varied, and in this way the 
speed of the motor can be changed at will. 
In this method, the power which would 
be dissipated in the rheostat with rheo- 
static control is pumped back into the 
circuit. The efficiency of the motor is 
therefore lowered only bv the losses of the 
transformer. By reversing the trans- 
former so as to introduce an electromotive 
force having the same direction as the sec- 
ondary current, the motor can be run 
above synchronous speed. By shifting 


the position of the brushes on the com- - 


mutator, the phase of the primary cur- 
rent can be shifted until it is brought 
into phase, or even leads the terminal 
electromotive force. A convenient type 
of transformer for this work is that 
known as the induction regulator, as this 
gives a perfectly continuous change in 
speed from the lowest to the highest 
point —L’Indusirie Electrique (Paris), 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NE 


Slow and Moderate Speed Belted 
Generators and Motors. 


The entire construction of these ma- 
chines, whether of the larger or smaller 
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sizes, is of high grade. The best mate- 
rials are used and the best workmanship 
is employed. 

The frames of all machines are of the 
multipolar design, four, six, and eight 
poles, according to the size, excepting the 
two small sizes, which are of the bipolar 
type. The frame proper is of soft, close- 
grained cast iron with pole pieces of the 
laminated type, ex- 
cepting with some 
of the smaller 
sizes. The lami- 
nated poles are 
built up of discs 
of thin sheet iron 
and are cast weld- 
ed into the frame. 
These discs, before 
they are put to- 
gether to form the 
pole, are annealed 
and especially ` 
treated, whereby 
the eddy currents 
are reduced to a 
minimum and the efficiency of the ma- 
chine materially increased. The poles are 
fitted with a special design of pole shoe, 
so that the proper magnetic fringe is pro- 
vided, sparking at the brushes prevented 
and magnetic hum eliminated. 

The segments or bars of all commuta- 
tors are of hard-drawn or of drop-forged 
copper, which ensures them being free 
from blow holes, of long life, and tọ wear 
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APPARATUS. 


evenly. They are mounted upon a cast- 
steel shell and are insulated from it and 
from each other with the very best of 
mica, of such quality that it will wear 
evenly with the bar. 

The shell is of such construction that 


it is impossible for the segments to move ` 


or the commutator to get out of true, 
even if it were struck a heavy blow, for 
the back shell projecte completely under 
the segments and has a turned projection 
which carries the front shell, so that the 
entire commutator is self-contained; be- 
sides this, it is impossible for anything to 
get in under the bars and short-circuit 
them. 

The entire commutator is built on lib- 
eral lines. It is of such size as to allow 
for carbon brushes carrying not over 
thirty amperes to the square inch, and in 
addition to this, the bars are of good 
depth, ensuring them to be of ample size 
even after severe service. 

As will be observed from the illustra- 
tion of the armature, ‘the wings of the 
segments of the commutator are of such 
height as to bring them opposite the slots 


in the core of the armature, avoiding the 
necessity of bending the armature con- 
ductors down to reach the commutator. 
All armatures, regardless of the size, 
are of the iron-clad, laminated-core, 
tooth-typed, and all of them are of the 
bar-wound construction, excepting the 
small sizes and for the higher voltages, 
in which case they are wire wound. The 
armature conductors or windings, whether 
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of bar copper or of wire, are formed into 
shape, thoroughly insulated and tested 
before being placed in position on the 
armature. The armature core consists of 
discs of thin sheet iron, which are an- 
nealed and specially treated before being 
placed together, so as to prevent eddy 
currents. With the smaller sizes, the 
discs are mounted and keved directly on 
the shaft, while with the larger sizes they 
are mounted upon a spider which is keyed 
to the shaft. These discs are notched, 
so that when they are placed together 
they form slots on the circumference of 
the core into which the windings are 
placed. Great care is taken in punching 
the discs eo as to make them register ab- 
solutely and form perfect slots, for if they 
did not and one projected beyond the 
other, it would quite likely injure the in- 
sulation. 

In addition to the coila or windings 
being ineulated, which consists of their 
first being dipped in a special insulating 
and water-proof varnish and then 
wrapped with heavy linen tape, after 
which they are again thoroughly satu- 
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rated with the special insulating and 
water-proof varnish, the slots in the core 
into which they are placed are insulated 
by troughs of alternate layers of heavy 
fuller board, mica and oiled paper, the 
whole forming an insulation between the 
coil and the core that is practically in- 
destructible. Ventilation is provided for 
by openings running parallel with the 
shaft, with frequent appertures extending 
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to the circumference between the discs of 
the core, allowing for the free circulation 
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wearing and heating of the commutator, 
freedom from noise, and good commuta- 
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25-KILOWATT GENERATOR. 


of air throughout the entire armature. 
With all bar-wound armatures, and the 
majority of those that are wire-wound, 
the windings are held in position with- 
out the use of band wires on the body, 
for the teeth of the discs, which form the 
slot on the core, are of such shape that 
wooden wedges are driven in over the 
windings, holding them firmly in place 
without the use of band wires. 

Whether of the larger or smaller size 
machines, the field coils are form-wound 
and are thoroughly insulated and tested 
before being placed in the machine. The 
coils are first wound into form, during 
which process each layer of wire as it is 
wound on the form is insulated from the 
preceeding layer by a layer of fuller 
board. This not only prevents one layer 
from coming in contact with another, but 
gives the proper shape to the coil and aids 
greatly in its always retaining its shape. 

After the coil is wound into form it is 
first dipped in a bath of insulating varn- 
ish; it is then thoroughly baked, after 
which it is covered with heavy fuller 
board, mica and canvas, with a layer of 
tape over all. It is then corded and fin- 
ished with a coat of insulating and 
weather-proof varnish, the whole forming 
an insulation that will successfully defy 
all ordinary electrical and mechanical 
strains. 

With all compound-wound machines, 
excepting with the small sizes, the shunt 
and series coils are separately wound, and 
in such cases the series coil is of solid bar 
copper, one turn to the layer, designed 
to wind to the same height as the shunt 
coil. 

Sparkless operation of the brushes, 


tion are to a great extent dependent upon 
the design of the brush holder, and the 


effort is made to make these brush holders 
all that can be desired in these directions. 
Two types of holders are used, according 
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contact, radial type is used, while with 
low potential, large machines a positive 
clamp, hinged radial type, is used. In 
either case they are very effective, easily 
adjusted, and ensure perfect contact be- 
tween the brush and the collecting ring. 
All brush holders are designed for the 
use of carbon brushes and the brushes are 
of such size so as to allow for not more 
than thirty amperes to the square inch. 

The bearings are of the best gun metal, 
of the ring-oiling, self-aligning type. 
Oil wells of ample capacity are provided 
in each pedestal, and are fitted with a 
glass gauge and draincock. Bearings are 
made to standard gauge and reamed so 
that they are interchangeable and easily 
replaced. 

During the construction all parts are 
submitted to a series of thorough inspec- 
tion and tests, the tests for insulating be- 
ing made with 1,000 volts alternating 
current. 

Before shipment each machine is given 
a complete running test, under full load, 
for sufficient time to bring it up to its 
maximum temperature, so that every 
machine is known to be correct when it 
leaves the works. 

These machines are manufactured by 
the Triumph Electric Company, Cincin- 
nati, Ohio. 


The Frontier Telephone Company, 
Buffalo, N. Y. 

The Frontier Telephone Company was 
incorporated during the latter part of 
1901, and received its grant December 13, 
1901. The franchise from the city of 
Buffalo gives the company the right to 
lay conduits in all the streets, and to set 
poles in all streets except those mentioned 
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to the size of the machine and the volt- 
age. With the smaller machines and the 


in a rather long list, these distributing 
poles so located as to meet the approval of 


larger sizes of high potential, a sliding the commissioner of public-works. 
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The plans were started early in Janu- 
ary of this year for the erection of an 
office building, the installation of a good- 
sized conduit system, and the construction 
of a number of miles of pole lines in the 
better part of the residence district; and 
throughout practically all of the business 
district the system of block distribution 
was arranged for. In the business por- 
tion of the town it was planned to bring 
the cables directly underground through 
the conduit lines into the building base- 
ments, from terminals in which the in- 
dividual subscribers’ lines were to be car- 
ried throughout the buildings. In the 
residence portions of the block system 
district it was decided to place dis- 
tributing poles in the centres of the blocks 
and to run the underground conductors to 
them through lateral pipes laid through 
the properties. 

It will be remembered that the climate 
in Buffalo is rather Arctic in nature, and 
so it is not strange that nearly four 
months elapsed from the time that plans 
were started until the time that work was 
actually begun. 

Early in May the ground was broken 
for the conduit system. “Camp” style of 
duct, made in Aultman, Ohio, set in con- 
crete, has been used throughout the plant. 
The manholes are brick, with concrete 
floors and roofs, and the manhole covers 
are all cast steel. The poles that have 
heen used are practically all Idaho cedar. 
The usual styles of telephone cabling and 
line construction have been adopted. 

The Frontier company’s eentral office 
plant is located on Ellicott street, between 
Mohawk and Huron streets. Here a 
three-story building has been erected, 
which provides for the operating, supply 
and executive departments of the com- 
pany. The cables enter the basement 
from the front side of the building, and 
extend up its south wall in tile pipes to 
the under side of the second floor. From 
this point the switchboard system begins. 
The Kellogg Switchboard and Supply 
Company, of Chicago, Ill., has furnished 
practically all the equipment the company 
uses. Its 18,000 multiple switchboard 
is now being installed. An equipment for 
5,000 lines is being put in at present, and 
additional equipment to develop the sys- 
tem to 8,000 lines will be shipped from 
the factory shortly. 

The number of contracts taken to date 
is very close to 5,800. It will be noted 
that this is by far the largest number of 
contracts that any independent exchange 
has ever aecured before actual operations 
have begun. The Frontier company has 
now on its aolicitors’ records a list of some 
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5.000 additional names of parties who 
express their entire readiness to subseribe 
for service as soon as the switchboard is 
in operation. A much more difficult and 
active campaign is anticipated in prepar- 
ing to take in this latter quantity of busi- 
ness than it has been necessary to prose- 
cute in building the original plant. 

One of the principal differences, per- 
haps, between the Frontier company’s 
scheme and that of most of the other con- 
cerns that have started into business re- 
cently is the development of party line 
business. Buffalo has an extensive ter- 
ritory populated by small business con- 
cerns, and owners of small homes that 
have not as yet been supplied with tele- 
phone service by any company. A can- 
vass of this class of business has shown 
that it can be developed rapidly and 
profitably. A party line at a reasonable 
rate gives the little grocery store all the 
telephone service it needs, and makes 
telephone service a necessary convenience. 

Pay-station contracts are being signed 
by drug stores, cigar dealers and other 
people whose instruments are necessarily 
placed at the constant service of the pub- 
lic. This meets the objection a great 
many business men find in flat-rate 
service. | 


> e 
An Electrically Operated Oil Cir- 
cuit-Breaker for High-Tension 
Circuits. 

The rapid increase during recent years 
in the size of central stations and the 
currents and voltages handled therein has 
necessitated a great development in the 
methods and apparatus for controlling 
and switching electric currents. While a 
few years ago most alternating-current 
switchboards were equipped with hand- 
operated knife switches, 16 is now found 
advisable and often necessary to use some 
means of auxiliary control. This permits 
the actual current switching devices to be 


located with regard to the general design. 


of the station and satisfactory layouts of 
cireuits and apparatus; at the same time 
it centralizes the control within a small 
space, where the operator may have under 
his hand, so to speak, the whole station, 


and before his eye, an indication of the 


condition of every circuit. 

One of the most remarkable pieces of 
apparatus which has contributed to make 
this great development possible is the 
high-tension, power-operated, oil-break 
circuit-breaker. While the carbon shunt, 
open-air tvpe of breaker, in which the are 
ig ruptured in the open air, has given 
excellent service in most classes of work, 
there are many places where, on account 
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of space or .other limitations, its use 
would not be feasible. It is to meet the 
need of a compact, safe and reliable de- 
vice for rupturing high-tension circuits 
that the oil-break circuit-breaker has been 
developed. The accompanying illustra- 
tion shows a three-pole, double-break, 
automatic oil circuit-breaker, operated by 
electromagnets. The circuit-breaker is 
erected in a masonry structure with each 
pole and oil tank in a separate fireproof 
compartment. There are two stationary 
contacts to the pole, one connecting to the 
incoming lead ‘and the other to the out- 
going lead of the same phase, each con- 
tact being mounted in a large porcelain 
insulator. In the illustration, one of the 
porcelain insulators i8 visible in the right- 
hand compartment. 

he insulators are fastened to a cast- 
iron frame which also supports the en- 
closing oil tank. The frame itself is sup- 
ported from the soapstone slab at the top 
of the masonry walls by strain insulators 
The movable contact for each pole con- 
sists of a U-shaped piece of copper 
fastened to the end of a stout wooden rod. 
In the closed position of the switch one of 
these U-shaped pieces electrically con- 
nects the two stationary contacts of each 
pole. The wooden rods are fastened a 
their upper ends to a common cross-bar 
which extends over the three mason) 
compartments and is supported by 8 5) 
tem of levers giving @ straight-line up- 
and-down motion. The cross-bar 18 
raised by the enclosing magnets, assisted 
at the beginning of the motion by a pair 
of balancing springs. The springs and 
the case containing the magnet are at the 
upper right-hand corner in the illustra- 
tion. A toggle joint, shown at the left m 
the illustration, automatically locks thi: 
system of levers when the circuit-breaker 
is in the closed position. 

The toggle joint is released by a blow 
from the tripping magnet, whereupon the 
cross-bar, under the influence of gravity, 
and a powerful spring, quickly drops, opel 
ing the contacts. The break takes place 
first at the main contacts and then after- 
ward at a removable plug attached to the 
stationary contact which enters 4 hole on 
the movable contact. The plug thus Ie 
ceives all the effects of any arcing ta 
there may be and, since it is removable, 
is easily replaced. The current for the 
closing and tripping magnets is deriv 
from the exciters, storage battery Or other 


source of low-voltage, direct-cu 
supply. If necessary, the cireuit-breake 
can easily be operated by hand withou 


disturbing the mechanism in any Wa): 
The oil tanks, one of which is to be seen 
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eye the “open” or “closed” position of the 
oil circuit-breaker. 

In the accompanying illustration the 
closing magnet is partly hidden by the 
overload relay. This operates on the 
principle of the single-phase induction 
motor. Each of the sectors swings between 
the poles of an alternating-current elec- 
tromagnet. Part of each pole is sur- 
rounded by a short-circuited strip of cop- 
per, which acts to retard the magnetic flux 
and thus produces a shifting field. This 
tends to move the counterweighted 
sectors which carry a contact closing the 
tripping circuit of the circuit-breaker. 
The two sectors are connected in parallel 
and either alone will trip the breaker. 
The current for their magnets are de- 
rived from the phases of the main cir- 
cuit by series transformers. 
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in the middle compartment, are con- 
structed of heavy sheet metal, and the in- 
terior is lined with insulating cement 
which is moulded to fit closely about the 
terminals and moving contact piece, leav- 
ing just room enough for the free move- 
ment of the parts in oil. By this means 
the amount of oil is reduced to a mini- 
mum. When the circuit-breaker is open, 
the wooden rod interposes an effective 
barrier between the two terminals of each 
pole. Suitable levers are provided for 
handling the tanks, which may be lowered 
away from the contacts and removed 
without disturbing the rest of the circuit- 
breaker. The entire circuit-breaker may 
be eet in place and all parts adjusted be- 
fore the oil tanks are placed in position. 
When necessary the tanks may be filled 
without removing them from their posi- 
tion. The oil level is easily seen by means 
of a small sight gauge. The tanks are 
insulated from the circuit, and, all the | 
live metal parts being immersed in oil, | 
there is no possibility of receiving a shock | 
from touching the breaker. 

Mounted on each circuit-breaker i3 a 
small double-pole, double-throw knife 
switch, which is used with the indicating 
and tripping circuits, and is operated by 
the motion of the levers of the circuit- 
breaker. The controlling and indicating 
devices consist of a controlling switch, an 
electromechanical tell-tale indicator, and 
a lamp. These are suitably mounted at 
the operating platform. A polyphase 
overload relay, connected to series trans- 
formers in the main circuits, is provided | 
for automatic opening. The controlling 
switch, which is of the drum type, haa 
three positions, namely, “closed,” “off” 
and “open.” It will remain of itself in 
the “off” or the “open” positione only. “ea 
In other words, if it is thrown to the fre ceca 
“open” position it will remain in that A 
p UON when the hand is removed, but ELECTRICALLY OPERATED OIL CIRCUIT-BRKAKER 
if it is thrown to the “closed” position it FOR Hiau-TENsION CIRCUIT. 
will turn of itself to the “off” position 
as soon as the handle is free. In the 
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The apparatus described above, known 
as the “type C circuit-breaker,” is manu- 
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scoping within the other, the outer tube 
being fastened permanently in the base of 
the cup and communicating with the oil 
hole in the shank. The inner tube is fast- 
ened to the filling plug and has small 
oil holes drilled in it close to the top, and 
carries a regulating nut on the upper 


“off” position it connects the control cir- 
cuit so that if the oil circuit-breaker 
opens through the action of any of the 
automatic devices the lamp will be lighted 
on the operating stand to attract the 
operator’s attention. If the oil circuit- 
breaker is opened by the operator throw- 
ing the controlling switch to the “open” 
position, the lamp does not light. 

The mechaniem of the electromechan- 
ical tell-tale indicator consists of an elec- 
tromagnet which attracts a pivoted arma- 
ture through an angle of about ninety 
degrees. Attached to the armature isa a 
dise with a pointer which indicates to the 


factured by the Westinghouse Electric 
and Manufacturing Company, whose en- 
gincers have devoted much attention to 
the development of simple and efficient 
means of operating switchboards in large 


power plants. 
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Sight Feed Rod Oil Cup for 
Movable Bearings. 

The construction of the cup illustrated 
in the accompanying engravings is sim- 
ple, the round body having a window on 
each side to enable the engineer to see the 
height of the oil in the cup. The feeding 
arrangement consists of tubes, one tele- 


threaded portion, this nut being adapted 
to partially close the oil holes for the pur- 
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pose of regulating, when the cup is in 
operation, a quantity of oil being fed 
through at this point. A feature in hav- 
ing the oil tubes telescoped is that when 
filling the cup it is not necessary to en- 
tirely remove the filling plug, but simply 
to raise it high enough to insert the 
nozzle of the oil can. The oil ducts are 
large and straight, and it is easy to keep 
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the cup clean and free from impurities 
which may be in the oil. 

The operation of the cup will be readily 
understood by referring to the illustra- 
tions. Fig. 1 shows an exterior view, 
with the plug raised for filling. Fig. 2 
is a sectional view, showing the interior 
construction. The cup having been filled 
with oil, as soon as it is put in motion the 
oil begins to travel in a body within the 
cup, and at each revolution is thrown 
against the feeding apparatus and flows 
down through it to the bearing. In this 
manner, no matter how little oil there 
may be in the cup, the centrifugal force, 
combined with the shape of the body, will 
carry it to the holes in the feed tube. 
This oil cup is made by the Lunkenheimer 
Company, of Cincinnati, Ohio. 
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Electric Haulage on Canals. 


At a recent meeting of the British In- 
stitution of Electrical Engineers, Mr. E. 
W. Marchant read a paper, entitled 
“Electric Haulage on Canals.” After a 
sketch of the early history of canals and 
the reasons for their present decadence, 
the author took up the question of haul- 
age. This may be divided into three 
branches—with tractors running on a 
track or road; with tractors running on 
rails, and, third, haulage by tugs. The 
first system has been applied in France 
by M. Giollot. The tractor weighs about 
two tons and carries a 500-volt motor, 
drawing barges of 300 tons’ weight at a 
speed of 1.7 miles per hour. The effi- 
ciency is fairly high, being forty per 
cent. Another example of this system 
has been worked out in Brussels. Power 
is transmitted by three-phase currents at 
6,000 volte, which is transformed down 
to 600 volts, three-phase, for the tractor 
motor. These run on a track at the side 
of the canal. Rheostatic control is used. 
The second system has been tried by 
Siemens & Halske on the Finow Canal. 
With a locomotive of two tons the speed 
is 2.8 miles per hour, drawing a barge of 
150 tons’ weight. The motor used is of 
ten horse-power. A system in which the 
tractor runs on an overhead rail has been 
described by Lamb, which was also ap- 
plied on the Finow Canal. The tractor 
runs on a steel rope supported by stout 
masts, and is driven by a five-horse-power 
motor. The total weight of the tractor 
was one ton. The system was not satis- 
factory because the strain on the masts 
threw them out of position, and the strain 
on the rope is very severe. Haulage by 
tugs has been fairly successful. Two sys- 
tems are in use. In the first the tug is 
driven by a screw. In the second the.tug 
picks up a chain laid in the canal. When 
a screw is used it is necessary to so select 
it as to prevent damage to the canal due 
to the waves set up. This system hag been 
used in the Charleroi Canal. The tugs 
are forty feet long and five feet beam, 
fitted with a twelve-horse-power engine. 
Tables were shown giving the efficiencies 
of the various systems. 


Electric Conduit Railways in 
England. 

During the month of December a num- 
ber of electric conduit railways were put 
in operation in England. The first of 
these was at Bournemouth, which was 
started on December 13. This is the first 
road of its kind to be laid down in Eng- 
land. Two cars were sent out at 10.30 
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in the evening. „These contained the 
mayor, a number of officials of the town, 
the engineer of the road and other in- 
vited guests. The change from the con- 
duit system to the overhead trolley was 
made without a hitch. The plow is lifted 


out of the conduit by a handle operated 
by the motorman. The system used here 
is known as the “side slot,” and was de- 
signed by Mr. A. N. Connett, chief en- 
gineer for Messrs. J. G. White & Com- 
pany, Limited, contractors for the road. 

The conduit is about twenty-four 


inches deep, and fifteen inches in width. 
The conductor rails are T-shaped and 
supported by insulators which are placel 
about fifteen feet apart. 

On December 16 a private trial of the 
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An Automatic Oil-Electric Machine. 

The engine illustrated in the accom- 
panying engravings is of the aingle- 
cylinder, vertical trunk type, resembling 
somewhat the open-frame marine type 
now quite largely used in stationary 
steam engine installations. The design 
avoids excessive material, and combines 
a high factor of safety and durability with 
low coat of maintenance. The cylinder, 
which is water-jacketed, rests on columns 
of open-hearth steel diagonally braced by 
steel-tension rods. The frame combines 
the maximum of strength with the mini- 
mum of weight, and although the cyl- 
inder and crank shaft are heavier than in 
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conduit line at Richmond Hill was made. 
The trial was in every way successful. 
The power-house for these roads contains 
four engines of 500 horse-power each, 
driving 272-kilowatt generators. There 
are four Lancashire boilers of 500 horse- 
power each, with mechanical stokers and 
ash and coal conveyors. The plant runs 
condensing. These roads have been in 
successful operation since they have been 
opened, and the borough is much pleased 
with the excellent manner in which they 
have been constructed and the prompt- 
ness with which the work was carried out. 
The roads were completed and the cars 
started much sodner than had been ex- 


the usual practice, the moderate weight 
of the engine bed-frame and flywheels 
effects a marked reduction in the weight 
of the complete engine. The open frame 
permite ready access to the main bear- 
ings, crank pin and connecting rods. 
The cover for the cylinder and valve is 
made in a single casting which, when re- 
moved, exposes the whole interior of the 
engine without disturbing any of the 
working mechanism. The shaft is care- 
fully balanced by crank counterweights, 
and the connecting rod of the English 


high-speed marine type. Cam-operated 
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poppet valves with spring closure are em- 
ployed. The cam shaft is actuated by a 
single lay shaft which is connected to the 
crank shaft below and the cam shaft 
above by helical gears. The governor is 
placed at the top of the lay shaft by which 
it is operated, the object being to permit 
close connection between the governor and 
the air and oil-inlet valves. 

The thermodynamic cycle adopted for 
this engine is the Beau de Rochas. Elec- 
trical ignition of the hammer-break type 
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energy required to keep up the rated en- 
gine speed. 

The patents covering the system of fuel 
control include a fuel feed which is alter- 
native and which increases the fuel flexi- 
bility by permitting the use of gaseous or 
liquid fuel, as desired, by changing the 
feed in the valve; a direct means of using 
fluid fuel, which provides for the most 
effective utilization of the low-cost hydro- 
carbons by automatic atmospheric press- 
ure supply of cold fuel, dispensing with 
the vaporizer and obviating all forms of 
forced gravity feed; positive starting and 
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is used. The mechanism for making and 
breaking current to produce a spark is 
attached to the igniter plug, which is an 
easily removable plug inserted in the 
cylinder head. The battery or sparking 
dynamo is connected to a switch so 
arranged thut the direction of the current 
through the iguiting apparatus may be 
periodically reversed. 

The engine is capable of using kero- 
sene oil as fuel. It can be started easily 
and certainly, and the regulation is by 
variable pressure, every impulse stroke 
being effective. The fuel supplying mech- 
anism constantly maintains correct rela- 
tions between the fuel and air under 
changing load, the quantity of combusti- 
ble mixture being micrometrically pro- 
portioned to produce the exact mechanical 


continuously steady operation are assured 
by automatically providing positive start- 
ing conditions; a positive governor sys- 

, which automatically varies the work- 
ing pressure with exactness to suit load 
requirements. 

This engine has been installed in a 
number of isolated plants, and has been 
strongly commended for its high effi- 
ciency and positive working. This type 
of engine was used with particular suc- 
cess in the recent military and naval 
manceuvres conducted by these two arms 
of the government service, being used 
for furnishing current for both search- 
light and the wireless telegraph apparatus. 

The engines are manufactured by the 
General Power Company, 81-83 Fulton 
street, New York city. 
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The Automobile Show. 

The third annual Automobile Show, 
under the auspices of the Automobile 
Club of America and the National Asso- 
ciation of Automobile Manufacturers, 
held in Madison Square Garden, New 
York city, January 17 to 24, 1903, 
opened its doors to a record-breaking at- 
tendance. The very great amount of space 
required for the exhibits left hardly 
enough room for the enthusiastic attend- 
ants to thread their way with any degree 
of comfort. Notwithstanding this every- 
body apparently stayed long enough to get 
a very fair idea of the excellent products 
which the automobile manufacturer and 
the maker of accessories had to show. 

There were in all 200 exhibitors listed 
in the official catalogue. Of these, at 
least 125 exhibited fully equipped motor 
vehicles. 

The Electric Vehicle Company had on 
view a splendid line of electric machines 
in several different types. These were 
very much admired, and attracted a great 
deal of attention from every visitor to the 
Garden. Conspicuous among the models 
shown is the new Columbia four- 
cylinder gasoline touring car. ' Two of 
the latest style Columbia electric 
broughams are shown. The extension 
front pattern has inside accommodation 
for four passengers, while the straight 
front pattern provides for two. The 
forward seat of the extension front 
pattern is hinged, and when not in 
use may be raised, leaving a clear space. 
Both of these vehicles are richly up- 
holstered, and the interior furnishings 
include silk curtains, electric light in 
dome fixture controlled from inside, 
driver’s signal, card case with memoran- 
dum pad, and a mirror placed in a con- 
venient pocket. The Columbia electric 
hansom is one of the most elegant and 
thoroughly distinctive electric vehicles in — 
the entire exhibition. A new feature, 
which the company states is placed on the 
market in response to a wide demand for 
a thoroughly up-to-date electric auto- 
mobile operated from the inside, and dis- 
pensing with the necessity of a separate 
driver, is shown. The Columbia electric 
rear boot coupé, which is built exclusively 
for private service, combines on a smaller 
scale the distinctive features of both 
brougham and hansom types. The light 
electric runabout, the weight of which in- 
cluding the battery, which affords forty 
miles on one charge, is 1,000 pounds, is 
one of the lightest electric automobiles of 
its capacity which has been seen. Among 
the other vehicles are the Columbia elec- 
tric cabriolet, electric victoria, electric 
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tonneau, special service wagon, electric 
truck and other distinctive types. 

The Westinghouse Electric and Manu- 
facturing Company made a conspicuous 
exhibit of electrical equipments for motor 
vehicles and storage battery charging out- 
fits. Thie exhibit was in charge of Messrs. 
Probasco and Eames. 

The motors shown comprise both high 
and low-speed machines, with plain bear- 
ings or ball bearings as desired. These 
motors are cylindrical in shape, and are 
‘especially adapted for universal methods 
of suspension and facility of removal for 
inspection or repair. They are designed 
to meet the severe conditions under 
which electric vehicle motors are oper- 
ated, and will sustain without injury 
of any kind a load of over 100 per 
cent above their normal rating for over 
one hour, and will commutate perfectly 
up to at least 300 per cent overload. They 
have been carefully worked out with a 
view of obtaining low-current consump- 
tion when climbing hills or running 
through heavy roads, which is especially 
important from the standpoint of mileage. 
The controllers exhibited by the Westing- 
house company are designed for both 
single and double-motor equipments, and 
have four speeds both forward and back- 
ward. They may be let into the seat in 
such a manner that all parts are easily 
accessible from the top and front. The 
reverse drum or switch is part of the 
controller, and an interlocking device is 
provided, acting between the main drum 
and the reverse drum, making it im- 
possible to reverse when the controller is 
in any other than the off position, the 
main drum being locked in that posi- 
tion unless the reversed drum is either 
in the forward or reversed position. A4 
novel battery indicating meter is ex- 
hibited, which shows at a glance the state 
. of the charge or discharge of the bat- 
teries, and also serves to indicate whether 
the battery is fully charged at the charg- 
ing station. Another ingenious and very 
useful device is the cutout switch, which 
may be so mounted as to be used as an 
emergency device. The handle is remov- 
able only at the off position. When the 
switch is in the off or charging positions, 
the motors and controllers are entirely 
disconnected from the electric circuits. 
The charging outfits shown include both 
station and private switchboard and 
motor-generator sets. The station switch- 
boards are intended for use where several 
vehicles are charged simultaneously, and 
are so arranged that the voltage and cur- 
~ rent of any vehicle being charged may be 
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controlled and measured at the board. 
This makes it possible to make all meas- 
urements with only one set of instru- 
ments, and to keep an accurate record of 
the condition of each battery. The rheo- 
stats used in connection with these parts 
are either of the grid or embedded type, 
and are well ventilated and of substantial 
and non-inflammable construction. The 
private switchboards are supplied with 
voltmeter, ammeter, switches and an auto- 
matic circuit-breaker which prevents the 
overcharging of the battery. These 
switchboards may be mounted on a wall 
and occupy very little space. The motor- 
generator sets are equipped with either 
alternating-current or  direct-current 
motors, thus making it possible to utilize 
any current supply whatever. 

The machines made by the Studebaker 
Brothers’ Manufacturing Company, of 
South Bend, Ind., were the centre of an 
admiring attendance, the graccful lines 
of these machines eliciting a great deal of 
favorable comment. 

The Electric Storage Battery Company, 
New York, was ably represented and 
made a very attractive exhibit of “Exide” 
batteries and accumulators for automobile 
use. a 

The Edison Storage Battery Company 
was besieged by visitors who were all 
anxious to become acquainted with the 
battery which has been so much talked of 
of late. 

The self-charging gasoline electric ma- 
chine, made for the celebrated turfman, 
James Brady, exhibited by Knight Neftel, 
attracted a good deal of interest, and is 
certainly a very handsome machine. 

One of the most striking exhibits were 
the two massive trucks which were in the 
booth representing the Vehicle Equipment 
Company, of which the Ranier Company, 
393 Broadway, New York city, is the 
general sales agent. One of these trucks 
was a heavy ten-horse-power affair for 
heavy dray purposes, and another was 
used by the New York Telephone Com- 
pany for transporting heavy cables about 
town, and is further equipped with an 
electric windlass for drawing the lead 
cable through the conduits. 

Among other exhibitors were the fol- 
lowing: Ajax Motor Vehicle Company, 
New York city; Joseph Dixon Crucible 
Company, Jersey City, N. J.; the Veeder 
Manufacturing Company, Hartford, Ct.; 
the General Automobile and Manufactur- 
ing Company, Cleveland, Ohio; the Lane 
Motor Vehicle Company, of Poughkeep- 
sie, N. Y.; R. E. Dietz Company, New 
York city; National Carbon Company, 
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Cleveland, Ohio; the Dow Portable Elec- 
tric Company, Boston, Mass.; the Pack- 
ard Motor Car Company, Warren, Ohio; 
the Olds Motor Works, Detroit, Mich.; 
the Knox Automobile Company, Spring- 
field, Mass.; the Locomobile Company of 
America, New York city; the Baker 
Motor Vehicle Company; the Ward 
Leonard Electric Company, Bronxville, 
N. Y.; the Winton Motor Carriage Com- 
pany, Cleveland, Ohio; Pope-Robinson 
Company, Hyde Park, Mass.; the 
National Motor Vehicle Company, In- 
dianapolis, Ind.; the Electric Contract 
Company, New York city, and Baker & 
Company, platinum refiners, Newark, 


The Merchants’ Association, of 
New York. 

A meeting of the board of directors 
of the Merchants’ Association, of New 
York, was Leld on January 16 at the of- 
fice of the association to elect officers and 
organize for the ensuing year. 

The following officers were elected for 
the ensuing year: Mr. Clarence Whit- 
man, president; Mr. Gustav H. Schwab, 
first vice-president; Mr. John C. Eames, 
second vice-president; Mr. W. A. Marble, 


secretary, and Mr. George L. Duval, 
treasurer. 


The Iowa Engineer. 

The December number of the Iowa En- 
gineer, a quarterly publication issued by 
the engineering department of the Iowa 
State College, Ames, Iowa, contains 
several interesting contributions. The 
first article, by Elmina Wilson, gives the 
results of some tests of hydraulic cements. 
G. W. Bissell gives some data relative to 
the cost of electric street lamps of towns 
in Iowa. A second contribution by the 
same author is part of a serial on “Power 
Plant Economies,” and gives a number of 
valuable points for operating engineers. 
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Long Life of a Switch. 

The London Electrical Review is m 
possession of a switch of the old box- 
wood base, spring-break type, once 80 
familiar in the days of Woodhouse 
& Rawson and their contemporaries; 
the switch in question is fitted with 
a fuse under the same wooden cover, 
and the latter is fixed on with a 
couple of screws, being considerably 
larger than the base of the ewitch. This 
has been at work for nearly eighteen years, 
and, though somewhat the worse for wear, 
is still in a thoroughly eerviceable con- 
dition. J 
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DECISION IN THE BERLINER PATENT 
SUIT. 


THE CIRCUIT COURT OF APPEALS RENDERS 
AN OPINION UPHOLDING THE FIND- 
ING OF THE LOWER COURT. 


An opinion was handed down on Janu- 
ary 16, 1903, by the United States Cir- 
cuit Court of Appeals for the First Cir- 
cuit, for October term, 1902, in the suit 
of the American Bell Telephone Com- 
pany, complainants and appellants, vs. 
the National Telephone Manufacturing 
Company, et al, defendants and appellees. 
. This suit was an appeal from the Circuit 
Court of the United States for the Dis- 
trict of Massachusetts, and was tried be- 
fore Judges Colt, Putnam and Aldrich. 
On February 27, 1901, after a suit which 
lasted for over two years, Judge Arthur 
L. Brown, of the United States Circuit 
Court for the District of Massachusetts, 
decided that letters patent No. 463,569, 
dated November 17, 1891, and granted to 
Emile Berliner, was invalid and dis- 
missed the complaint of infringement 
brought by the American Bell Telephone 
Company as complainant against the 
National Telephone Manufacturing Com- 
pany and the Century Telephone Manu- 
facturing Company, of Boston, as defend- 
ants. As above stated, this decision was 
appealed from, and the opinion as handed 
down January 16, 1903, is essentially as 
follows. The opinion opens with the fol- 
lowing words: 

Colt, J.: This is an appeal from a de- 
cision of the circuit court, dismissing a 
bill brought for infringement of letters 
patent No. 463,569, issued November 17, 
1891, to the American Bell Telephone 
Company, assignee of Emile Berliner. A 
caveat describing the invention was filed 
April 14, 1877, and application was made 
for a patent June 4, 1877. ‘The patent is 
for a battery telephone transmitter of the 
variable resistance type. 

Then follows a very clear and compre- 
hensive essay on the condition of the art 
at the time of the filing of Berliner’s 
caveat, the development of new ideas, the 
acceptance of basic theories, and an ex- 
ceptionally good account of the claims 
and apparatus of the principal workers on 
the improvement of the telephone. 

The court’s recital rehearses in detail 
the claims of Reis, Edison, Bell, Hughes 
and Berliner, and goes on to say: 

The Edison carbon transmitter was the 
first practical long-distance speech trans- 
mitter. . . . The commercial art passes 
at once from Bell’s magneto transmitter 
to Edison’s carbon transmitter. In De- 
cember, 1879, there were 34,000 magneto 
transmitters in use, and 18,000 variable 
resistance carbon transmitters. All varia- 
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ble resistance transmitters commercially 
used have carbon electrodes in contact. 
The alleged infringing transmitters in 
the case at bar are mere improvements in 
the structure, form or adjustment of the 
Edison carbon transmitter invented by 
him in the fall of 1877. 

We now pass to the crucial point upon 
which the complainant rests its case. The 
complainant’s position on this point may 
be stated as follows: “Berliner first dis- 
covered the microphonic method of vary- 
ing resistance, and first disclosed this 
method and an operative instrument em- 
bodying it in his caveat of April 14, 1877. 
In other words, Berliner first invented 
the microphone. Bells mercury trans- 
mitter and Edison’s plumbago film and 
plumbago cylinder transmitter are not 
anticipations, because they do not operate 
by the microphonic method. On the other 
hand, Edison’s carbon transmitter and 
the two carbon transmitters made or used 
by the defendants infringe the Berliner 
patent because they employ the micro- 
phonic method and are microphones.” 


After reciting in detail the phenomena 
observed and announced by both Hughes 
and Berliner on the operation of the 
microphone, the opinion states: 


It will be impossible, in our opinion, 
to find in the Berliner caveat or patent 
any conception of Hughes’s discovery. It 
would seemingly appear that Berliner 
had not advanced so far in his conception 
of microphonic action as Hughes. 


Still commenting in detail on the phe- 
nomena of microphonic action, the opinion 
comes to this point: 


On April 30, 1877, sixteen days after 
the filing of the caveat in suit, Berliner 
filed another caveat which describes an 
ingenious arrangement for “producing 
sound by the noise of sparks.” On May 
9, 1877, Berliner filed a third caveat for 
what is known as the double-pin instru- 
ment. Then follows, on June 4, 1877, 
the application for the patent in suit, 
covering, with a receiver, single-pin 
transmitters and double-pin transmitters, 
continuous currents and intermittent cur- 
rents, in such a confused way that an in- 
telligent and satisfactory interpretation 
of this document bids defiance to human 
understanding. . . . Assuming that Ber- 
liner, on April 14, 1877, had already 
made Hughes’s discovery of microphonic 
action, his caveat of May 9, and his ap- 


plication of June 4, become incompre- 


hensible. 

Comparing item by item, the claims of 
Edison, Hughes, Bell and Berliner lead 
up to the concluding portion of the 
opinion of the court in the following 
text: 

To summarize our conclusion respect- 
ing the variable resistance tranemitter: 
We find that Bell, in March, 1876, dis- 
covered that the minute atmospheric vi- 
brations due to sound waves would cause 
a diaphragm to vibrate, which vibrations, 
by varying the pressure between a solid 
electrode and a liquid electrode in con- 
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stant contact, produced variations of elec- 
trical resistance whereby speech may be 
transmitted. 

We find that Edison, in February, 
1877, discovered that the minute atmos- 
pheric vibrations due to sound waves 
would cause a diaphragm to vibrate, 
which vibrations, by varying the pressure 
between two solid electrodes of different 
conductivity, in constant contact, one 
metallic and the other hard rubber cov- 
ered with plumbago film, produced varia- 
tions of electrical resistance whereby 
speech may be transmitted. 

We find that Edison, on April 1, 1877, 
discovered that the minute atmospheric 
vibrations due to sound waves would cause 
a diaphragm to vibrate, which vibrations, 
by varying the pressure between two 
solid electrodes, in constant contact, one 
metallic and the other compressible 
plumbago, produced variations of elec- 
trical resistance whereby speech may be 
transmitted. 

We find that Berliner, on April 14, 
1877, discovered that the minute atmos- 
pheric vibrations due to sound waves 
would cause a diaphragm to vibrate, 
which vibrations, by varying the pressure 
between the point of contact between 
metallic electrodes, in constant contact, 
produced variations of electrical resist- 
ance whereby speech may be transmitted. 

All of these discoveries, when embodied 
in transmitters, were inventions, but none 
of them was a commercial instrument or 
solved the problem of a practical long- 
distance speech transmitter. 

We find that in the fall of 1877 Edison 
discovered the carbon electrode; that this 
discovery represents the first marked ad- 
vance in the transmitter art since the 
1876 Bell patent, and that the carbon 
electrode is found in every commercial 
battery transmitter. 

We find that in May, 1878, Professor 
Hughes discovered microphonic action, 
or- the fact that sound waves produce re- 
markable variations of resistance at a loose 
or feeble contact between solid electrodes 
in constant contact, whereby speech may 
be transmitted ; that the principle he then 
made known is utilized in every practical 
battery transmitter, and that he embodied 
his discovery in an instrument which he 
was the first to term a microphone. 

We also find that the Edison discovery 
of the carbon electrode, and Hughes’s 
discovery of microphonic action, solve the 
problem of a variable resistance trans- 
mitter, whereby speech may be tranemitted 
long distances, and that both their dis- 
coveries are embodied in the defendant’s 
transmitters. 

We also find that the two claims of the 
Berliner patent in euit, although upon 
their face open to the objection of ex- 
cessive breadth, may be sustained when 
read in connection with the specification, 
provided they are limited to metallic elec- 
trodes; and that, when so limited, the 
defendant’s transmitters do not infringe. 

Our conclusion- is that the decree of 
the Circuit Court must be affirmed on the 
ground of non-infringement. 

The decree of the Circuit Court is af- 
firmed, with coste for the appellees. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


MORE WIRELESS MESSAGES—It is announced that mes- 
sages have been transmitted between Cape Cod, Mass., and Poldhu, 
Cornwall. Congratulatory messages were exchanged between Presi- 
dent Theodore Roosevelt and King Edward VII. 


TO TUNNEL UNDER THE SEINE—lIt nas been announced that 
the French Ministry had adopted the plan of M. Berlier for tunnel- 
ing under the mouth of the Seine. The tunnel, which is designed 
to give railroad connection between Havre and Point Audemer, will 
be 3,000 yards long and will be seventeen feet below the river bed. 
It will accommodate a double track. The work, it is estimated, 
will cost about $6,250,000, and will be completed in three years. 


HOLDS $120,000,000 TELEPHONE SECURITIES—In its applica- 
tion to the Stock Exchange to list 219,370 shares of its capital stock, 
the American Telephone and Telegraph Company stated that it now 
holds over $120,000,000 of stocks and bonds of telephone companies. 
Eight million and seventy-three thousand of the $9,980,000 stock of 
the Bell company, of Philadelphia; $6,240,000 of the $11,993,000 of 
the Chicago Telephone Company; $19,329,000 of the $30,000,000 of 
the New York Telephone Company, and $21,440,000 of the $32,000,000 
of the Western Telephone and Telegraph Company. 


WESTERN UNION POLES NOT TO BE REMOVED—Judge 
Andrew Kirkpatrick of the United States Circuit Court, District of 
New Jersey, has handed down a decision, January 14, permanently 
enjoining the Pennsylvania Railroad from removing the poles and 
wires of the Western Union Telegraph Company from its railroad 
lines located within the jurisdiction of the court. This is held under 
the statute enacted July 24, 1866. It has been stated that suits of a 
similar nature to that just decided have been instituted by the West- 
ern Union Company in Pittsburg, Chicago, Maryland and in what- 
ever states the Western Union lines run along the lines of the Penn- 
sylvania Railroad. In citing the decision, the court pointed out 
that the defendant corporation may appeal to the ensuing term 
of the United States Circuit Court of Appeals, and that pending 
such appeal, the injunction will preserve the status quo without 
injury to the defendant corporation. 


ELECTRIC LIGHTING. 
NIAGARA FALLS, N. Y.—The Province of Ontario has granted 
a charter to the Cataract Auxiliary Company, of Hamilton, Ontario, 
a concern formed for the declared purpose of manufacturing, gell- 
ing and dealing in electric power. The capital is $1,000,000, and 
the provisional directors are: The Hon. J. W. Gibson, James Dixon, 


J. R. Moodie, W. C. Hawkins and J. W. Sutherland. 


COLUMBUS, OHIO—Plans are under way for the new municipal 
electric light plant to be erected by this city, to cost between $30,000 
and $50,000. It is the purpose to erect a building and equipment 
that will be amply sufficient for ten years or more, and the plant 
will be so planned that a twin: quipment can be provided after that 
time, doubling the capacity and being sufficient to take care of 
the growth of the city to the year 1930 at least. 


BURLINGTON, VT.—The incorporators of the Burlington Light 
and Power Company have elected the following directors: A. E. 
Richardson, F. E. Burgess, Morris W. Stroud, S. P. Curtis and F. H. 
Parker. Mr. Stroud was elected president and treasurer, and Mr. 
Parker secretary. The company has acquired the interests of the 
American Gas Company in the plants of the Burlington Gas Light 
Company and the Consolidated Electric Company, and expects to 
very shortly own the plant of the Vermont Electric Company. 


GRAND RAPIDS, MICH.—The electric light and gas plants of 
Greenville will be merged under the name of the Greenville Gas, 
Electric Light, Power and Fuel Company, the properties having 
been acquired by Henry Idema and Walter C. Winchester, of this 
city, and Cass T. Wright and John J. Foster, of Greenville. The 
company is to be capitalized at $150,000, and will also issue $140,000 
of the $175,000 five per cent bond authorized. Of the proceeds of 
the bonds $12,000 will be used in the purchase of the properties and 
$20,000 in improvements and extensions. The Michigan Trust Com- 
pany will be the trustee of the bonds. 


PERSONAL MENTION. 

MR. CHARLES B. HORTON has been appointed to succeed the 
late J. J. Dickey as superintendent of the third district of the 
Western Union Telegraph Company. Mr. Horton has recently been 
assistant superintendent at Denver. 


MR. OTTO NEISSER, of Los Angeles, Cal., agent for the Cen- 
tral Electric Company, of Chicago, was a New York visitor last 
week. Mr. Neisser attended the Northwestern Electrical Convention 
at Milwaukee this week before returning to the Pacific coast 


MR. C. B. PRICE, the heaa of the well-known electrical house 
of Pettingell-Andrews Company, of Boston, was a New York visitor 
last week. Mr. Price is justly proud of his new headquarters in an 
historic part of the Hub, to which he has recently moved and se- 
cured greatly increased accommodations. 


MR. E. M. STEVENS has been chosen general superintendent 
of the Cincinnati, Georgetown & Portsmouth Railway Company, 
with headquarters at Cincinnati, Ohio. Mr. Stevens has been well 
known in electrical circles for some time, and was recently con- 
nected with the Westinghouse Electric and Manufacturing Com- 
pany, at Pittsburg. 


MR. W. E. BAKER has been appointed to serve on the com- 
mittee of experts organized under the auspices of the Merchants’ 
Association, of New York. This company will study possible im- 
provements in the transportation system, and Mr. Baker's experi- 
ence as an electric railway manager and engineer will make him 
of value in this appointment. 


MR. WILLIAM PROBASCO, of the publishing department, and 
Mr. Hayden Eames, of the automobile department of the Westing- 
house companies, Pittsburg,-Pa., were in attendance at the third 
annual Automobile Show, which was so successfully held during 
the past week at Madison Square Garden, New York city. The 
Westinghouse company had on exhibition an extensive line of 


electrical equipments for motor vehicles and motor vehicle charg- 


ing stations. 


MR. A. J. WISE, president, Bunnell Telegraphic and Electrical 
Company, was present at the dinner given by the Ohio Society at 
the Waldorf-Astoria, of New York, Saturday evening, in honor of 
the Hon. John Hay, Secretary of State. Mr. Wise entertained at 
the dinner the following gentlemen as his guests: Messrs. G. G. 
Ward, vice-president of the Commercial Cable Company; Charles E. 
Merritt, treasurer, Commercial Cable Company; C. H. Bristol, 
superintendent of construction Western Union Telegraph Com- 
pany; M. W. Hamblin, E. M. Mulford, New York superintendent 
Western Union; S. W. Jones, J. C. Barclay, T. Alfred Vernon. 


° MR. CHARLES P. STEINMETZ, the well-known electrical ex- 
pert, has perfected a mercury arc lamp which has been in use in 
his laboratory and conservatory for some time. The lamp is the 
invention of Doctor Arons, of Germany, although Mr. Steinmetz 
has perfected it to a degree which it is expected will put it in com- 
mercial use very soon. The light is of a steady bluish-green, and 
is especially adapted for use in suburban portions of cities, parks 
and lawns, where the predominating color is green. Mr. Steinmetz 
is quoted in the New York Sun, January 18, as being confident that 
the importance of the lamp will justify its wide use. ~The difi- 
culties which have been experienced in using a mercury arc light 
have been overcome in a most simple manner, and the lamp as con- 
structed now is operating in a most satisfactory way. 


LEGAL NOTE. 


UNITED STATES ‘PATENTS FOR THE WESTON ELEC- 
TRICAL INSTRUMENTS SUSTAINED—The United States Cir- 
cuit Court for the Southern District of New York, in the final hear- 
ing in equity of the suit by the Weston Electrical Instrument 
Company vs. J. Franklin Stevens and Elmer P. Morris, holds that 
the complainant is entitled to the usual decree for an injunction 
and an accounting. l 
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ELECTRICAL SECURITIES. 


In marked contrast to the preceding week, there was a decided 
falling off in speculative activity for the week just closed. While 


this condition was very evident, the market held a firm tone and no 


very great declines have been registered. The financial district 
has paid more attention of late to the regard which the sentimental 
majority in Congress may have as relates to legislation in money 
matters. The mere turning of special clauses would make a very 
great difference in the manipulation of heavy interests, and there 
has been more or less question in debate upon the possible outcome 
of the anti-large-corporation agitation which has been worked to a 
considerable degree for some time. 


New York: Closing. 
Brooklyn Rapid Transit.................2. 6814 
Consolidated Gas........... ccc cece wees 218% 
General Blectric........... ccc ccc nec cecece 186% 
Kings County Electric................... 214 
‘Manhattan Elevated..............ccc cece 153% 
Metropolitan Street Railway.............. 141% 
New York & New Jersey Telephone....... 166 


Westinghouse Manufacturing Company.... 217 
At a special meeting of the stockholders of the Manhattan Rail- 
way Company the proposition to increase the capital stock from 
$48,000,000 to $60,000,000 was approved. There was no opposition, 
429,801 shares being voted in favor of the increase. 


Boston: Closing. 
American Telephone and Telegraph...... 164 
Edison Electric Illuminating............ 270 
Massachusetts Electric preferred......... 941% 
New England Telephone................. 138 
Western Telephone & Telegraph preferred 101 

Philadelphia: Closing 
Electric Company of America...... ........ 9} 
Electric Storage Battery common........ 78 
Electric Storage Battery preferred........ 80 

Philadelphia Electric..............s..00: 814 
Union Traction..........eecseccscsessse. 47 
United Gas Improvement................. 113% 

Chicago: Closing. 
Chicago Edison Light.................... 178 
Chicago Telephone.............ecceeeeeee 157 
Metropolitan Elevated preferred......... 88% 
National Carbon common................. 26 
National Carbon preferred............... 97 
Union Traction common................. 16% 
Union Traction preferred................ 47 34 


The directors of the Chicago Edison Company have declared the 
regular quarterly dividend of 2 per cent, payable February 2. 
Books close January 24 and reopen February 3. 


OBITUARY NOTICES. 


MR. JAMES WIMSHURST, F. R. S., well known as the in- 
ventor of an improved form of influence machine, died in London 
on January 3. Mr. Wimshurst was born on April 13, 1832. His 
early education was received in London, and though circumstances 
made it necessary for him to adopt a business life, his spare time 
was devoted to scientific study and research. He contributed 
important papers to the Royal Society and the British Physical 
Society and received his F. R. S. in 1898. 


JAMES OSCAR NIXON, late engineer of the silent chain depart- 
ment of the Link Belt Engineering Company, of Philadelphia, died 
on December 27, 1902. Mr. Nixon was a native of New Orleans and 
a graduate of Tulane University of that city, class of 1897. He was 
only twenty-three years of zge, but had made a remarkable ad- 
vance in his chosen field of endeavor. After taking his degree in 
mechanical. engineering he took up post-graduate work in sugar 
chemistry, occupying at the same time the position of chemist on 
a large plantation. Leaving the university, he spent a year in 
Wilmington, Del., as manager of one of the branches of a large 
founary. Three years ago Mr. Nixon became connected with the 
Link Belt Engineering Company, and was almost immediately 
assigned to the testing and tne mechanical development of the work 
of that company. Later he was assigned to the important work 
of the commercial and mechanical development and introduction 
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of the “Renold” silent chain. He has contributed considerable 
literature, and this has always shown the remarkably clear con- 
ception which this young man had of the working out of mechanical 


. problems. 


ABRAM STEVENS HEWITT, former mayor of the city of New 
York, died at 5.40 a. M., Sunday, January 18. Mr. Hewitt had been 
sick for some time and was gradually sinking, it being realized 
that the end was at hand for three or four days before his death. 
Mr. Hewitt’s wife and his six children, Peter Cooper Hewitt, 
Erskine Hewitt, Edward R. Hewitt, Mrs. James Green, Sarah Cooper 
Hewitt and Mrs. Lloyd S. Brice, were at the bedside. Abram 
Stevens Hewitt was born at Haverstraw, Rockland County, N. Y., 
July 31, 1822. His early education was secured only through the most 
persevering and enduring work. In 1843 he was the acting professor 
of mathematics at Columbia, and as he had continued the study of 
law for some time, he was admitted to the bar in 1845. Mr. Hewitt’s 
first step into public notice was in 1867, when he was appointed 
one of the ten United States commissioners chosen to visit the 
Paris fair of that year. He wrote a report on iron and steel which 
was published by Congress and translated into many languages. 
He was elected in 1874 to the forty-fourth congress as a regular 
Democrat. Mr. Hewitt was elected to Congress again in 1876, and 
served continuously, except for one term, until 1886. In the cam- 
paign of 1876 he was chairman of the Democratic National Com- 
mittee. Mr. Hewitt was elected mayor of the city of New York 
in 1886. Besides the prominent work which Mr. Hewitt has done 
as a public man, he was greatly interested in the development 
and advancement of science, and was for some time the guiding 
hand in the development of the great institution founded by Peter 
Cooper, the Cooper Union for the Advancement of Science and 
Art. Mr. Hewitt was very ambitious that before he died he would 
see completed a plan which would greatly enlarge the scope of 
the work which this institution is now doing. Among all those 


. who will sorrow at the death of this godd man there will be none 


who will feel with keener regret the passing of a great and good 
friend than the students and graduates of the Cooper Union. Mr. 
Hewitt was married in March, 1855, to Sarah A. Cooper, the only 
daughter of Peter Cooper. Each of his children has become famous 
to a greater or less degree, Peter Cooper Hewitt, the oldest son, 
having done much to make him renowned in the field of electrical 
research. In his laboratory in the tower of Madison Square Gar- 
den Peter Cooper Hewitt has perfected an artificial electric light 
and also a static converter which has been but recently exhibited 
with success in London and the United States. One daughter, Miss 
Sarah Cooper Hewitt, has just been notified of her appointment as 
an officer of the French Academy, in recognition of her services 
in promoting French interests in the United States. The funeral 
services were held in Calvary Episcopal Church, Fourth avenue 
and Twenty-first street, New York city, at ten o’clock Wednesday 
morning, January 21. The organizations represented were the 
Chamber. of Commerce, Cotton Exchange, Columbia University 
Alumni Association, Cooper Union Alumni Association, Metro- 
politan Club, City Club, Church Club, Union Club, Engineers’ Club, 
The Players, Century Association, Down Town Association, Tuxedo 
Club, American Geographical Society, Scientific Alliance, Dunlap 
Society, Metropolitan Museum of Art, American Institute of Min- 
ing Engineers, American Museum of Natural History, and the 
National Academy of Design. The faculty of Cooper Union, headed 
by Director George W. Plympton and Charles Sprague Smith, at- 
tended the services in a body. Class A, the graduating class of 
Cooper Union, represented the evening school, and at the meeting 
held by the evening classes on Tuesday evening, resolutions of sym- 
pathy were passed. 


NEW INCORPORATIONS. 
BROOKLYN, IOWA—Brooklyn Lighting and Heating Com- 
pany. $10,000. 

SYRACUSE, N. Y.—The Auburn Subway and Electric Company. 
Increased from $25,000 to $100,000. 

MILWAUKBPE, W1S.—Northwestern Heat, Light and Power 
Company. $25,000. Incorporators: Fred Nohl, Max W. Nohl and 
Leo F. Nohl. 

CINCINNATI, OHIO—Central Electric Company. $10,000. In- 
corporators: James Beggs, W. E. Fleming, W. O. Kleine, W. B. 
Forshee, J. B. Taylor. 
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INDUSTRIAL ITEMS. ° 


MESSRS. STERN & SILVERMAN announce the removal of 
their offices from the Drexel Building to the Land and Title Build- 
ing, Broad and Chestnut streets, Philadelphia. ê 


THE MICHIGAN BLECTRIC COMPANY, Detroit, Mich., ten- 
dered its second annual banquet to its employés on the evening 
of Saturday, January 3. This event took place at the Hotel Cadillac 
where an excellent menu was discussed and a general good time 
very much enjoyed. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., is de- 
scribing a line of semi and fully-enclosed motors in its bulletin No. 
29. This gives a series of fine half-tone reproductions of different 
types of motors and the assembled parts, together with typical ap- 
plications of these machines for the driving of machine tools. This 
is supplemented by data sheets showing the size, horse-power out- 
put, speed, voltage and construction dimensions. 


THE MECHANICAL BOILER CLEANER COMPANY, manu- 
facturer of the Garrigus mechanical boiler cleaner, is meeting with 
continued success in its application of these cleaners to steam 
plants. The Garrigus mechanical boiler cleaner depends upon the 
floating skimmer method of relieving boiler water of all scum and 
deleterious substances. Where this cleaner is used it is claimed 
that the water will be entirely free from scale, mud or oil. 


THE NEW PROCESS RAW HIDE COMPANY, Syracuse, N. Y., 
made a very interesting exhibit at the Automobile Show held in 
New York city last week. The company had mounted on a true 
running axle a large wheel which meshed into a raw hide pinion 
and a steel pinion, respectively. In order to show the different 
methods of operation, this could be conveniently placed in gear 
with either pinion, and the demonstration was in every way satis- 
factory to the company’s representatives. 


THE OTIS ELBVATOR COMPANY, New York city, has in- 
stalled five electrical elevators in a single private residence now 
being erected at Madison avenue and Thirty-seventh street, New 
York city, for Captain J. R. De Lamar. These are all to be auto- 
matically controlled by push-buttons within the cars and at the 
several landings. In addition, the contract calls for a sidewalk 
elevator for ashes, etc., an automobile lift for conveying motor cars 
from the street level to a storageroom in the sub-basement. 


H. W. JOHNS-MANVILLE COMPANY, 100 William street, New 
York city, has on exhibition at its office and will show to any one 
interested a ring of wire insertion asbestos high-pressure packing 
that has been in constant use for six years. During this long serv- 
ice the packing, which was recently removed from the steam end 
of a Worthington duplex compound pump used in the elevator 
service of the Woodbridge Building, New York city, never gave 
the engineer the slightest trouble. When removed it was in ex- 
cellent condition, and the rod is still perfectly smooth. The pack- 
ing worked under 125 pounds pressure, pump capacity 3,000,000 
gallons every twenty-four hours. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., has 
secured an order for 5,000 automatic telephones and switches to be 
delivered during the spring to the Citizens’ Telephone Company, 
of Grand Rapids, Mich., which is to change its system from the 
manual to the automatic. The ultimate capacity of the exchange 
will be 19,000 stations. The Illinois Telephone and Telegraph 
Company has begun the work of installing its first automatic ex- 
change in Chicago, which will be equipped with the apparatus of 
the Automatic Electric Company. The exchange is located in a 
four-story building at 181 Fifth avenue. On January the first 5,000 
switches had been mounted, and a second delivery of the same 
size is now being made. 


THB STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., at the directors’ meeting held on January 10, 
passed a resolution providing that the capital stock of the com- 
pany be increased from $3,000,000 to $10,000,000. The stockholders 
will meet on February 11 to approve this action of the board. It 
will be remembered that the Stanley company recently secured an 
order from the New York Edison Company, aggregating over 
$500,000, for dynamos and other electrical apparatus, some of 
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which is to be the largest of its kind ever constructed. Funds will 
be provided by the increase in capital for certain important de- 
velopments which the engineers of the company have been planning 
for some time. Among these developments is a new system of 
operation for heavy, long-distance electric railways, and a general 
invasion of the field of heavy work. 


THE STURGEON FALLS PULP COMPANY, Ontario, Canada, 
is building a large paper mill which will be operated by alternating- 
current induction motors throughout. Two Westinghouse type F 
motors are to be used to drive the variable speed shaft of the paper 
machines, and two seventy-five horse-power type C motors will drive 
the constant speed line shaft of the same machines. A seventy-five 
horse-power type C motor will operate other machinery in the mill, 
and a fifteen horse-power induction motor will be direct-coupled to 
a triplex pump. One of ten horse-power will drive the wet ma- 
chines. A twenty horse-power motor will drive the agitators for the 
clay-mixing tanks, and a thirty horse-power motor will drive the 
conveyors. The order also includes a 660-kllowatt revolving field 
alternator, designed to be direct-connected to a witer wheel, with 
an exciter, switchboard and instruments to accompany the gen- 
erator. The engineer and designer of the Sturgeon Falls plant 
is Mr. George F. Hardy. 


THE ALLISCHALMERS COMPANY, Chicago, Ill., held a board 
of directors’ meeting on January 15, 1903, at which time a regular 
quarterly dividend on the preferred stock was declared. A partial 
list of the engine sales made during December is as follows: Hall 
Brothers, San Francisco, Cal., 16 x 42, 1890 frame, ReynoldsCor- 
liss engine; H. Mueller Manufacturing Company, Decatur, Il. 
18 x 42, 1890 frame, ReynoldsCorliss engine; Pettibone-Mulliken 
& Company, Chicago, Ill., one 24 and 40 x 48 cross-compound, di- 
rect-coupled, 1890 frame, Reynolds-Corliss engine, and one air com- 
pressor with steam cylinders 12 and 20 x 36, air cylinders same 
size; Hocking Valley Railway Company, Columbus, Ohio, 18 x 36, 
1890 frame, ReynoldsCorliss engine; George A. Fuller Company 
(for Bellevue Stratford Hotel), Philadelphia, Pa, three 22 x 42, 
1890 frame, ReynoldsCorliss engines; Transit Development Com- 
pany, Brooklyn, N. Y., two 42 and 86 x 60 vertical, cross-compound, 
direct-current, Corliss engine; Barrett Manufacturing Company, 
Beloit, Wis., one 30 and 64 x 60 cross-compound, 1890 frame, Rey- 
noldsCorliss engine; Fraser & Chalmers, Limited, England, one 
16 and 48 left-hand Corliss steam eylinder; Traybold & McDonald, 
Alaska, one duplex, double-acting Riedler pump, plungers 7 inches 
diameter x 30 inches stroke, driven by a cross-compound, 
condensing Corliss engine, steam cylinders, 12 x 24 diameter x 
30 stroke; Green Consolidated Copper Company, Mexico, one duplex 
differential Riedler pump, plungers 5 and 7 x 42, driven by hori- 
zontal, cross-compound, condensing, Corliss engine. 


THE CENTRAL AND TRUNK LINE PASSENGER ASSOCIA: 
TIONS have acted favorably on the application of the Merchants’ 
Association of New York for reduced rates to this city for the 
spring buying season. The rates from the territory of the Trunk 
Line Association which, roughly described, extends from the New 
York-New England border lines west to Buffalo, N. Y., Erie and 
Pittsburg, Pa., and Wheeling and Huntington, W. Va., south to the 
Potomac River and the line of the Chesapeake & Ohio Railroad, 
will be operative on March 7 to 12 inclusive, and March 21 to 
24 inclusive, with a return limit of fifteen days from 
the date of sale of ticket. The fare for the round trip will, 
as usual, be one and onethird, the rates being granted 
under the certificate plan. The reduced rate ticket from the Cen- 
tral Passenger Association territory, which comprises thet part 
of the country lying west of Buffalo, Erie, Pittsburg, Wheeling 
and Huntington, to the Mississippi River, including the cities of 
Chicago and Peoria, Ill., Keokuk, Iowa, St. Louis, Mo., and Louis: 
ville, Ky., south to the Ohio River and the Hne of the Chesapeake & 
Ohio Railroad, will be put on sale on February 7 to 11 inclusive, 
and February 28 to March 3, inclusive, the return limit on the 
tickets being good for thirty days from the date the certificate 
is issued. A one and onethird fare for the round trip will also 
apply from this section. Toward the close of this month the 
association will send to the merchants throughout the United 
States, including its non-resident members, over 150,000 in num- 
ber, the usual printed announcement of these rates, the dates, the 
conditions necessary to comply with in order to take edvantag® 
of them, and all other necessary information. 
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NORTHWESTERN ELECTRICAL ASSO- 
CIATION CONVENTION. 


The annual convention of the North- 


western Electrical Association was held 
at Milwaukee, Wis., last week. The meet- 
ing was eminently successful. The attend- 
ance was fair, and the papers presented 
were interesting and of much practical 
value. These were all discussed at length, 
a fact which went far toward making up 
for the neglect of the question box. This 
institution was not generally taken’ ad- 
vantage of, but there was no lack of ques- 
tions put and answered during the dis- 
cussions. 

The address of President Irving M. 
Mr. Lord took oc- 


casion to call attention to the tendency of 
municipalities to lay excessive taxes on 
electric light and power companies. 

The influence of the Northwestern 
Electrical Association has grown steadily, 
and there is every reason to believe that it 
will advance to a still more important 
position under the present staff of 
ollicers, 


Lord was excellent. 


THE MARCONI DINNER. 

At the dinner in honor of Signor Mar- 
coni, given by the directors of the Marconi 
Wireless Telegraph Company of America 
last week, those who spoke seemed to 
agree that at no time since the first 
demonstration of wireless telegraph com- 
munication was there any doubt in the 
scientific mind of the ultimate successful 
and practical application of this method 
to the use of man. While considering the 
need and possibility of developing a se- 
lective system, Professor Michael I. Pupin 
said that the principle of tuning was but 
a practical application of one of the ele- 
mental laws which pervade all nature. 
Enlarging upon this idea, he called atten- 
tion to the vast amount of energy which 
is poured out by the sun upon the surface 
of the earth on a summer day, and pointed 
out that this can only be utilized by those 
animal and vegetable lives which are in 
harmony with some elements of this. 
Whether the physical expression of this 
harmony be in color, texture or otherwise, 
this harmony must exist; otherwise, an- 
nihilation, or at least oblivion, would re- 
sult. 
The banquet was especially noteworthy 
as being in the nature of an illustration 
of the confidence now felt by the di- 
rectors and engineers of the Marconi sys- 
tem for the complete and early establish- 
ment of wireless telegraphy on a com- 
mercial basis. This was the-sentiment 
expressed for the directors by the toast- 


master, ex-Attorney-General Griggs. 

Signor Marconi took opportunity to ex- 
press his gratitude and appreciation to 
the technical press of America of the in- 
telligence and fair presentation which he 
had received since his earliest experi- 
ments. This, he added, was in strong 
contrast to the treatment of the electrical 
and scientific press of England and the 
Continent, inasmuch as those publications 
from the first had ridiculed the possibility 
of successful achievements in wireless 
telegraphy and had characterized his 
places for signaling and receiving as 
“thunder” stations. 
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THE INSTITUTE TELEPHONE MEETING. 

The telephone mecting of the American 
Institute of Electrical Engineers, held 
last week, was one of the most interesting 
and successful of the exceptionally good 
series of meetings held during the fall 
and winter. The attendance was excel- 
lent, and served again to emphasize the 
need for a larger hall for these meetings. 
Many members were compelled ‘to stand 
throughout the evening, and some were 
even unable to enter the room. The sub- 
ject was introduced by Mr. Thomas D. 
Lockwood in an interesting paper on “The 
Evolution of the Telephone Switchboard.” 
The modern telephone switchboard is the 
outcome of years of hard work and study, 
and, although a marvel of complexity, 
each part is so designed that it performs its 
function without interfering with others. 
Necessarily, in the development of these 
mechanisms many serious difficulties were 
encountered, and the telephone engineers 
certainly deserve credit for having at- 
tained so nearly to perfection as has al- 
ready been done. 

The reliability of the modern switch- 
board was strikingly brought out in the 
discussion following the paper. Mr. J. J. 
Carty stated that from records kept by the 
New York Telephone Company it was 
found that so surely did each part per- 
form its work that the average interrup- 
tion to service was only one hour and 
twenty-seven minutes in a year. Mr. E. F. 
Sherwood stated that with the modern 
switchboard not only is service much more 
reliable, but is also more prompt. The 
New York Telephone Company now has 
53,000 lines, operating nearly 92,000 sta- 
tions, with calls averaging nearly 550,000 
per day. Yet in handling all this vast 
business, the average number of com- 
plaints was less than four per day, or, as 
he strikingly put it, one complaint for 
each station in forty-one years. It would 
certainly seem difficult for any business 
to show a better record than this; but we 
have no reason to believe that the limit 
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for reliability has yet been reached. These 
figures certainly argue well for electrical 
mechanisms, and should go far to dis- 
pelling that feeling of doubt which still 
lingers with some engineers toward elec- 
trical appliances. We doubt if any rail- 
road signaling system can show a record 
which equals this, and we believe that the 
telephone will certainly find a much wider 
use in railway operation. 

As. was pointed out in the discussion, 
the telephone engineer is under the neces- 
sity of installing at every station appa- 
ratus suitable for conversing over long- 
distance lincs, and doubtless the careful 
work which must be done to meet this re- 
quirement has helped materially in add- 
ing to the reliability of the system. 

The points brought out by Mr. B. 
Gherardi, Jr., were very instructive, in- 
dicating the many different classes of 
work which the telephone engineer must 
be ready to handle, covering practically 
the whole field of electrical engineering. 
These remarks were very timely, as 
probably the majority of students in en- 
gineering courses rather belittle telephone 
engineering. It is a question which is the 
more difficult | problem—high-tension 
transmission or telephone transmission. 
Although the latter has not the dangers 
and troubles of high voltages to contend 
with, it is so restricted in other ways, and 
the necessity for preventing all inter- 
ferences from every source adds much to 
the difficulties of the solution. 

Another interesting and instructive 
point brought out during the discussion 
was the method now adopted by some of 
the larger companies for obtaining their 
employés. ‘Telephone schools have been 
established, through which every oper- 
ator must pass. Every one to-day will ad- 
mit that this is the only proper way. In 
telephone operation, reliability is a prime 
factor, and this must certainly be seri- 
ously affected if untrained operators are 
allowed to practice on the public. 

On the whole, it would have been hard 
to improve upon this meeting. The in- 
terest of all was held throughout the 
evening, and the papers and discussion 
form a noteworthy addition to telephonic 
literature. 
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CAR STOPS. 

In practically all the large cities of this 
country the public is clamoring for 
Attention has 
been called to the causes of interference 


better street car service. 


with the movement of the cars, and 
numerous suggestions have been made 
with the hope of improving the present 
service. Double-deck cars have ‘been sug- 
gested, with the hope of increasing the 
car capacity. The delays caused by trucks 
and other vehicles have received attention, 
as well as other disturbing factors. 

Recently a plan was suggested, which 
is the outcome of a discussion of another 
phase of railway operation, and which is 
outlined in the current number of the 
Tramway and Railway World, London. 
In this journal Mr. R. W. Western under- 
takes the determination of the loss and 
cost involved in stopping a strect car. 
These losses consist of several factors 
which may properly be charged against 
the stop. They are loss of energy and the 
loss of earning capacity of the car, since 
its daily mileage is shortened by the time 
lost during the stoppages. Another im- 
portant item, which does not affect the 
railway company except in so far as it 
detracts from the service, is loss of time 
to the passengers on the car, caused by 
the stoppages. 

Mr. Western considers these various 
factors, and secures some interesting and 
He finds that the loss 
of energy caused by the average stop on an 


instructive data. 


average road is equal to one-fourteenth of 
that required to run the car one mile. It 
is more difficult to determine the loss in 
earning capacity, as so much depends 
upon the local conditions. The author 
thinks that the most objectionable feature 
of frequent stops is the loss of time caused 
to others already on the car. 

It is suggested that the railway com- 
pany abandons the practice of stopping at 
every crossing, and make stops only at, 
say, every third or fourth street. The loss 
of time caused to any passenger by his 
having to walk a further distance to the 
stopping point would in most cases be 
more than made up by the time saved due 
to the less frequent stopping during the 
time he was on the car. This proposition 
seems to have some truth in it, and, ex- 
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cepting the doing away with the inter- | 
ference caused by trucks, would seem to 
be the only practical way of increasing 
the average speed of a surface car. At the 
present time it is not probable that higher 
maximum speeds will be allowed in the 
In addition to the time saved, 
the comfort of the passengers would be 


streets. 


much promoted, particularly in the large 
cities where the necessity for quick ac- 
eeleration has brought about the adoption 
of large motors. It is a common practice 
for the motorman to start the car as 
rapidly as he dare, and the effect on the 
passengers is anything but agreeable. 

It is hardly probable that the system 
would work out in practice as prettily as 
it does on paper, since much obstruction ) 
at the cross streets must be expected; but 
even though the car were compelled to 
slow down, there would still be a saving 
due to the avoidance of an actual stop. 

The author, anticipating some objec- 
tion to this system, particularly from 
those unfortunate enough to have to walk 
one or two squares further to board the 
car, suggests that a discriminating fare 
might be adopted, charging a minimum 
for passengers who ride between regular 
stoppages, and something more for those 
who require a stop at other points. This 
scheme seems impracticable. However, 
the improvement which would result from 
a decrease in the number of stops would 
be appreciable. A trial of this plan of 
operation, we think, would prove a source 
of much discussion as well as opposition 
in congested Broadway, for instance, 
where thousands of passengers daily ride 
only a few blocks. 

The correspondence which has come to 
the editorial rooms of the ELECTRICAL 
Review during the past ten days, espe- 
cially from writers representing manufac- 
turing interests, indicates that the con- 
struction of new work and reconstruction 
of old systems will be greater during the 
approaching season of spring activities 
than have ever been known in the history 
of the electrical industry. This is espe- 
cially noteworthy in connection with 
street railways, electric lighting plants 
and telephone exchanges. 
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ELECTRICAL MINING NOTES. 


COAL CUTTING BY ELECTRICITY IN BRIT- 
ISH MINES—-I. 


WHAT I8 MEANT BY COAL CUTTING?. 


Perhaps it will be as well to explain 
what is meant by coal cutting. In min- 
ing papers it is often referred to as kirv- 
ing. A better term is undercutting. This 
latter term exactly expresses what is done, 
and what a machine for cutting coal has 
to do. Coal lies in beds, spread out like 
a thick sheet, or the dough of a pudding, 
but following the contour of the outside 
of an irregular basin. The coal seams 
have been developed from vegetation, 
which has grown in lake basins, which has 
died and been buried, and upon which 
successive layers of strata have been de- 
posited, the seam gradually forming into 
coal, but following the surface inside of 
the basin in which it was formed. Thus, 
all round the basin it outcrops, as it is 
termed, the edge of the seam comes to the 
surface. From the edge it gradually de- 
scends, at a decreasing inclination, till at 
the bottom of the basin it is nearly flat. 
The seams so formed are pressed between 
the strata upon which they lie, and those 
which have been deposited upon them, 
and in order that the coal can be removed 
from its bed it must be dislodged from 
both of these. It will be understood that 
the continuous pressure of ages sets up a 
certain amount of cohesion between the 
coal and the strata above and below it. 
Its dislodgment is accomplished by cut- 
ting a groove under the coal, sometimes 
in the underlying strata, sometimes in the 
coal seam itself, sometimes partly in both. 
The groove is cut in to a certain distance, 
and the coal is forced away from the 
strata above it by blasting, wedging, or 
by the natural leverage of the weight of 
the coal itself. The groove which is cut 
underneath it provides space for the coal 
to come down, away from the strata above, 
usually breaking up in the process of fall- 
ing. 

HOW THE MINER UNDERCUTS. 

The miner undercuts or kirves, as it is 
termed in some districts, by picking away 
the coal, or the clay which usually lies 
under the coal, with the point of his pick, 
a very little piece at a time, till he has 
carried the cut to the required distance 
under the seam. But in order to carry 
the cut in to the required distance, 
which varies from three feet up to six feet, 
he has to cut away a sufficient quantity 
of the coal itself to allow of his body paes- 
ing in under the coal to get at the inner 
part of the cut, so that he cuts not a 
groove, but a space whose section is that 
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of an irregular right-angled triangle. 
The coal-cutting machine, on the other 
hand, cuts a parallel groove, only four 
to five inches in height, but to the re- 
quired depth. Incidentally, this gives 
most of the coal owners a distinct advan- 
tage, as a smaller amount of the coal is 
made into slack, which has a very much 
lower value than round coal or lumps. 


THE MACHINES USED IN UNDERCUTTING. 


There are three electrically driven coal- 
cutting machines in use in this country 
(England), one known as the chain 
header, which is used only for driving 
headings, the others the disc and the bar 
machines, to which must be added the re- 
cently introduced jib machine of the 
Morgan Gardner Company. 

THE HEADING MACHINE. 


This is used in opening out the colliery, 
driving roads for the haulage, etc. The 
only two heading machines driven by elec- 
tricity in use in the United Kingdom are 
the Jeffrey and the Morgan Gardner, 
both American machines, and both well 
known in America. The arrangement of 
each is very similar. A moving platform 
or frame is supported on the body of the 
machine in such a manner that it can be 
moved out in one direction, horizontally, 
and withdrawn. The moving frame has a 
chain running around it in a space pro- 
vided for it, the chain carrying cutting 
chisel-shaped tools which cut the coal or 
the strata underneath, bringing it out 
with them, and leaving a groove four or 
five inches in height. The width of the 
frame is usually only about three inches or 
less, so that undercutting is accomplished 
by a succession of cuts. The machine is 
run up to the face of the coal, the frame 
is pushed out against the coal; the chain 
is run, it cuts its way in to the depth de- 
sired, the frame carrying the chain is then 
run back, the machine moved across the 
face the width of the cut made, so as to 
commence a new cut where the last cut 
finished; the frame is then run out 
again, å fresh cut made, and so on. The 
motion of the frame in its bed and of the 
chain around the frame is derived, in 
electrically driven machines, from an 
electric motor, through spur and beveled 
gearing. The motor is also arranged to 
furnish power to drive the machine itself 
from place to place when the latter is 
mounted on a wheeled truck provided for 
the purpose. The horse-power of the mo- 
tor provided with the chain breast ma- 
chine is now usually nominally twenty- 
five horse-power, but is capable of per- 
forming more work, if required, for a 
short time. The power usually absorbed 
does not often exceed twelve horse-power, 
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but it is sometimes necessary to exceed 
this very considerably, on account of the 
possibility of meeting with nodules of iron 
pyrites embedded in the coal and in the 
underlying clay. 

THE ELECTRIC LONG-WALL MACHINES. 


The largest number of machines used 
in this country for undercutting the coal 
are for long-wall working. Perhaps it 
will be as well to explain. 


THE TWO SYSTEMS OF WORKING BRITISH 
COLLIERIES. 


There are two principal systems of 
working the coal, removing it from its 
bed, in the United Kingdom, the long- 
wall, and what is called, according to the 
locality, “bord and pillar,” “stoop and 
room,” and other names. The “bord and 
pillar” system is the older, and for many 
seams the easier method of getting the 
coal. It is the system in use almost uni- 
versally in America. It consists in cut- 
ting passages in the coal, at right angles 
to each other, from the neighborhood of 
the shafts to the boundary, forming the 
scam into a sort of checker-board. The 


pieces left between the passages are the 
“pillars,” and the “bord” is one face of 
the coal seam. The passages referred to 
are cut in the seam on a regular system, 
working outward, as it is called. That is 
to say, passage after passage is made till 
the boundary of the area covered by the 
lease is reached in every direction. Then 
working back, as it is called, commences, 
in which operation the pillars which were 
left on the outward working are taken 
out. The passages between the pillars are 
often not more than eight feet wide, so 
that only machines of the type of the 
chain breast machine, or something on 
similar lines, can be used. l 


LONG-WALL WORKING. 


In long-wall working, a long face is 
taken, ranging from 100 yards long up 
to 900 yards, and in a few cases to 1,200 
yards, and this face moves steadily for- 
ward, the whole of the coal being removed 
as it advances. It was the necessity for 
working the thin seams which produced 
the necessity for working on the long- 
wall system, as the, “bord and pillar” 
method could not be employed economic- 
ally with seams of less than a certain 
thickness. In long-wall working, the coal- 
cutting machine works right along the 
face whatever length it may have from 
day to day, the usual plan being to cut 
the coal, that is, to undercut it during the 
night shift, and to fill it into wagons and 
get it to the surface during the day. In 
some of the large collieries in Yorkshire 
and Derbyshire, there are as many as 
twenty machines working in a single 
colliery, each machine cutting across a 
face of from 900 yards upward. When 
the machine comes to the end of its face 
it either cuts back along the face in the 
reverse direction, or is moved round to 
where it commenced, and again com- 
mences to cut across the face. 


154 


ELECTRICAL REVIEW 


Vol. 42—No. 5 


Northwestern Electrical Association. 


Proceedings of the Eleventh Annual Convention, Held at the Hotel Pfister, Milwaukee, Wis., Wednesday, Thursday and Friday, 


HE eleventh annual convention of 
the Northwestern Electrical Asso- 
ciation, held at Milwaukee, Wis., 

in the comfortable and commodious Hotel 
Pfister, January 21, 22 and 23, while the 
attendance failed to reach expectations, 
what was lacking in numbers was more 
than counterbalanced by enthusiasm. In 
every way was the gathering most inter- 
esting and noteworthy, and the reputa- 
tion worthily gained for forceful vigor in 
furthering the needs of both its members 
and the public was thus more thoroughly 
maintained. 

An excellent programme had been ar- 
ranged, the few papers were wisely se- 
lected and not carried to excess in num- 
ber, as is frequently the case, while the 
intervening hours between the meetings 
were enjoyed by all as an opportunity to 
meet old friends and form new and agree- 
able acquaintances. On the Wednesday 
evening a theatre party of the entire con- 
vention enjoyed the light and bright 
variety entertainment offered at the 
Olympic Theatre, and on the Thursday 
the usual banquet and its accompanying 
short speeches took place. 


WEDNESDAYS SESSION. 


The convention was called to order at 
11.30 a. M. Wednesday by President Lord, 
when the following programme was an- 
nounced : 

Wednesday—Morning session—Convene 
at 11.30. Roll-call; reading of minutes; 
president’s address; secretary-treasurer’s 
report. Afternoon session—Appointment 
of nominating and membership commit- 
tees; applications for membership; re- 
ports of all committees except nominat- 
ing; miscellaneous business. Paper, “The 
Economic Value of Testing,” Professor 
G. D. Shepardson, Minnesota; paper, 
“Metal Preservation,” Professor A. H. 
Sabin, New York. Evening—Theatre 
party. Assemble in Convention Hall at 
7.30 and proceed in body to the selected 
theatre. 

Thursday—Morning session—Questions 
and answers. Paper, “Rates and Methods 
of Charging,” J. W. Shuster, Wisconsin ; 
paper, “Association History,” Thos. R. 
Mercein, Milwaukee. Afternoon session— 
Report of nominating committee and 
clection of officers. Paper, “Automatic 
Voltage Regulation,’ H. C. Wirt, New 
York; illustrated lecture, “Light and 
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—— 


Modern Illumination,” W. D. Ryan, Chi- 
cago. Evening—Annual banquet at 8.30; 
assemble in Convention Hall at 8.15; 
promptness requested. 

Friday morning—Unfinished business. 
Adjournment. 

Roll-call and reading of minutes were 
dispensed with, as the printed minutes 
had been sent to all members. 

The president then read his address, 
an abstract of which follows: 


To the members of the Northwestern Elec- 
trical Association: 
Gentlemen: 

It is with pleasure that I greet you at 
this the tenth annual meeting of the 
Northwestern Electrical Association. I 
am pleased to see you all, individually and 
collectively. . The year just closed 
has been one of unusual prosperity with all 
industries, and I do not think that the 
electrical business has been any exception. 
I can speak somewhat intelligently as to 
the prosperity of the central station men, 
as I have talked with a good many of 
them, and all seem to report a successful 
year. We find that we have been obliged 
to pay rather more for our new electrival 
machinery and supplies than we paid 
three or four years ago, but even with this 
pleasant little jolt our increased incomes 
have been such that our net profits at the 
close of the year have ‘been somewhat in 
excess Of previous years. Our labor ac- 
count has also been larger, as it has cost 
our employés more to live, and neces- 
sarily they were entitled to an increase of 
wages. The merchants, and inhabitants 
generally, are finding that electricity pro- 
duces the best light on the market, and 
while it costs more than other kinds, it is 
worth more. I think that the people are 
being surely educated to the use of elec- 
tric lights, and that even in the small 
cities plants which have in times past had 
a hard struggle will eventually be placed 
upon a paying basis, and will return at 
least a fair rate of interest on the invest- 
ment. 

One thing that I wish especially to call 
the attention of central station men to, 
is the tendency of state legislatures to 
place exorbitant taxes upon electric 
lighting plants. I do not think that this 
is really the intention of the members of 
the legislature, but there seems to be a 
large demand from the people in general 
for increased taxation along certain lines, 
and especially upon corporate interests. 
It is probably unfortunate that most elec- 
tric lightine plants are owned by corpo- 
rations, for I really think that were these 
properties owned by individuals, they 
would not be placed in the same classifica- 
tion with railway companies, express 
companies, street railway companies, and 
the like, against which there now exists a 
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ready hundreds of thousands of dollars 
invested in electric lighting plants in the 
state of Wisconsin, and every year wit- 
nesses the installation of new ones and 
the betterment of old ones. Unless the 
owners can receive a fair rate of interest 
upon their investment, progress in this 
line will be slow. In case taxation be- 
come exorbitant, it will be necessary for 
the companies to charge the consumers 
higher prices for current, and this would 
be a hardship to many, and absolutely 
prevent some from using it at all. 

I wish to say one thing at this time to 
central station men regarding the use of 
meters, and I am speaking from a per- 
sonal experience. The Waupaca Electric 
Light and Railway Company—with which 
I am connected—until the beginning of 
1902, sold current by monthly contract, 
and the result was that consumers wasted 
more than they of necessity used. Our 
machines were being crowded beyond their 
capacity, and we were confronted with the 
necessity of installing more machines, or 
declining proffered business. To obviate 
this, we began installing meters, and I 
am pleased to say that the result has 
proven very satisfactory. Since we put 
in the meters our load, especially after 
11 P. M., has been reduced fully sixty per 
cent, and during the earlier part of the 
evening from thirty to forty per cent, 
while the gross income of the company 
has been increased about twelve and onc- 
half per cent. Were we running entirely 
by steam, this would make a very desir- 
able showing as a business proposition. I 
can not too urgently recommend to cen- 
tral station men the benefits that will 
accrue by the installation of meters, and 
the doing away of the old contract method 
of selling electric current so prevalent in 
smaller cities. It will increase the capac- 
ity of your plant, it will increase your 
income and it will decrease the amount 
of vour operating expenses. 


After the statement of the financial 
condition of the association, the secre- 
tary and treasurer’s report is as follows: 


In April last I went to Europe on a two 
months’ combined business and pleasure 
trip, and arranged with Mr. James Wolff 
to take charge of the secretarial work 
during my absence, and I beg to acknowl- 
edge here my obligations to him for his 
willing, faithful and efficient service. 
In June the summer convention was 
held at Waupaca, Wis., in connection 
with the Wisconsin Independent Tele- 
phone Association. The joint convention 
did not bring out the number hoped for, 
but as a summer outing the meeting was 
very enjoyable and successful. The usual 
two notices of this convention were mailed 
to all members, and in addition thereto 
the transportation committee, Messrs. 
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Wolff, Low and Whyte, have stimulated 
the members with attractive prose and 
poetical postals. Both the association and 
its secretary are under obligations to these 
gentlemen for their energetic and efficient 
work. The plan of printing convention 
papers in advance having apparently met 
with vour approval, I consider the extra 
expense warranted, and have continued 
the plan this year. 
Respectfully submitted, 
THOMAS R. MERCEIN, 

Secretary and Treasurer. 

Milwaukee, Wis., January 20. 

A recess was then taken until two 
o'clock in the afternoon, when the con- 
vention was again called to order by the 
president. 

President—Gentlemen, please come to 
order. We have requested that the supply 
men simply close their doors at the open- 
ing of the session and keep them closed 
for a short time at least, so that the mem- 
bers and others will be more prompt in 
appearing at the sessions. There will be 
plenty of time to visit the supply rooms, 
even if we attend to our meetings as we 
ought to. Now, the time has arrived for 
opening this afternoon session, and the 
first thing is the appointment of nominat- 
ing and membership committees. The 
nominating committee will not report 
until the afternoon session to-morrow. 
The membership committee is expected to 
look over the applications for membership 
and to report upon them. I will appoint 
on the nominating committee the follow- 
ing: 

Mr. John H. Harding, of La Porte, 
Ind.; Mr. E. P. Maxwell, of Dixon, Ill.; 
Mr. H. F. Pearce, of Negaunee, Mich. 

On the membership committee I will 
appoint the following: Mr. H. J. Gille, 
of St. Paul; Mr. O. B. Williams, of 
Whitewater, and Mr. P. H. Korst, of 
Janesville, Wis. 

President—The next thing is reports of 
all committees except nominating com- 
mittee. ‘ 

The secretary then read a letter from 
the chairman of the legislative committee, 
Mr. S. B. Livermore. The report stated 
that the Governor of Michigan had recom- 
mended to the legislature that the tax 
commissioners have their powers enlarged 
and be made the final one to equalize in 
the state. In Indiana there were no bills 
before the state legislature affecting the 
electrical business. In Minnesota a spe- 
cial session of the legislature was held 
during the months of January and Feb- 
ruary, 1902. ‘The principal bill intro- 
duced at this session was one regarding 
taxation. It was proposed to levy a tax 
upon the stocks and bonds and then find 
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the value of the franchise by adding to- 
gether the face value of the stock and 
bonds, and from this sum the cash value 
of the entire personal property is sub- 
tracted, the remainder to be assumed to 
represent the value of the franchise. In 
other words, it was proposed to tax the 
total issue of stocks and bonds of all 
electric companies at their face value. A 
great fight was put up against this propo- 
sition by the electric interests of the state, 
and, after a hard fight, the bill was de- 
feated. At the present session of the 
legislature a bill has been introduced 
authorizing the tax of public service fran- 
chises either on the basis of property or 
gross earnings. The tax to be apportioned 
among the state, the counties and the mu- 
nicipalities yhere the franchise is exer- 
cised, and in the same manner that real 
estate taxes are apportioned. No informa- 
tion was received from Wisconsin, Iowa 
and Illinois. ; 

The committee appointed at the last 
January meeting of the association to re- 
port on “Uniform Advertising” then sub- 
initted the report. This report was fol- 
lowed by a lengthy discussion by II. Al- 
mert, of Chicago; George Cutter, of Chi- 
cago, and Messrs. Gille, Grover, Bowen 
and Barron. 

The following applications, which had 
been filed with the committee on member- 
ship, were reported favorably and unani- 
mously elected : 

The Osborn-Morgan Company, manu- 
facturer of arc lamps, Cleveland, Ohio. 

Roger U. Kimball, vice-president and 
superintendent Kenosha Gas and Electric 
Company, Kenosha, Wis. 

A. W. Crabe, electrical engineer Plank- 
ington Estate, Milwaukee, Wis. 

Correspondence between the secretary 
and the American Institute of Electrical 
Engineers and also a report of joint com- 
mittee was taken up and action thereon 
deferred until Thursday. 

The secretary then read a communica- 
tion from Mr. Doherty, who was unable 
to be present. 

Mr. Doherty hoped the association 
would take some action tending to sup- 
port the Louisiana Purchase Exposition, 
to be held at St. Louis in 1904. The 
National Electric Light Association has 
already passed resolutions fixing its 
place of meeting in 1904 at St. Louis, 
and he suggested that the Northwestern 
Electrical Association elect to hold its 
summer meeting at St. Louis, or else join 
with the National Electrie Light Associa- 
tion at the latter’s convention in 1904. 

Mr. Bowen moved that action on this 
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communication be reserved until the ap- 
pointment of a committee on summer 
meeting. 

Mr. Gille—I think the point Mr. 
Doherty refers to there is verv well taken, | 
and that is the fact that by these various 
associations deciding to hold their meet- 
ing at St. Louis, the manufacturers will 
he largely influenced in making arrange- 
ments for their exhibits there; and it is 
important that action should be taken up 
early, because these matters will be de- 
cided upon by manufacturers before our 
next meeting, and I think that some ac- 
tion should be taken now. 

President—Very well. 

Mr. Barron—In order to bring this 
matter to a head, I move you that we hold 
our summer meeting at St. Louis in 1904 
in conjunction with the National Elec- 
tric Light Association meeting. 

After some debate the motion was car- 
ried. 

The first paper on the programme by 
Professor G. D. Shepardson was post- 
poned until the Thursday morning ses- 
sion, and a paper was read by Mr. Thomas 
R. Mercein, subject, “Association His- 
tory.” 

A vote of thanks was tendered the sec- 
retary for his very able paper, and a com- 
mittee appointed, of which the secretary 
should be a member, to act upon the sug- 
gestions contained in the paper. 

The next paper, entitled “Metal 
Preservation,’ was read by Professor 
A. H. Sabin, of New York. This paper 
was thoroughly enjoyed and ably dis- 
cussed. 

A recess was here taken until 10 a. M., 
January 22, 1903. 


THURSDAY'S SESSION. 


The meeting was called to order by the 
president, Mr. Irving P. Lord, at 10.45 
A. M. As there were no written questions 
and answers, the members indulged in a 
very interesting and valuable discussion 
of matters pertinent to central station 
practice. 

The committee appointed to report on 
the communication received from the 
American Institute of Electrical Engi- 
neers then presented through Mr. W. T. 
Putnam the following report: 

MILWAUKEE, Jan. 21, 1903. 
To the Northwestern Electrical Asso- 
ciation. 
Gentlemen : 

We, your committee, to whom the re- 
port of the joint committce of the Ameri- 
can Institute of Electrical Engineers and 
of the Underwriters’ National Electrical 
Association was referred, would report 
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that we recommend that the association 
endorse the adoption of this report by the 
joint committce. 
Signed, 
W. T. PUTNAM, 
R. N. KIMBALL, 
P. H. Korst. 
The report of the joint committee re- 
ferred to is as follows: 


REPORT OF JOINT COMMITTEE. 


It was agreed that the following addi- 
tional clauses should be inserted in the 
National Electrical Code, under Rule 38, 
after clause (a): 

(b) Every precaution should be taken 
in arranging the routes for extra high- 
pressure, constant-potential circuits, to 
avoid exposure to contacts with other elec- 
tric circuits, and, on existing lines, the 
routes should be changed, if possible, 
wherever it mav be mutually agreed upon 
by the parties in interest that there is a 
liability to contact between the lines. 

(c) It is desirable that extra high- 
` pressure, constant-potential overhead 
lines should not be on the same poles with 
other wires, except signaling wires used 
by the company operating the extra high- 
pressure system, and not entering 
property other than that owned or occu- 
pied by said company; also that pole lines 
carrying extra high-pressure, constant- 
potential wires should not approach other 
pole lines nearer than a distance equal 
to the height of the taller poles. 

(d) Where extra high-pressure, con- 
stant-potential lines must necessarily be 
carried nearer to other pole lines than is 
specified in the preceding clause (c), or 
must necessarily be carried on the same 


poles with other wires, the extra high- 


pressure wires must be carried above the 
other wires, and extra precautions must 
be taken in the line construction in order 
to reduce the liability of a breakdown to a 
minimum; as by the use of heavy wires, 
widely spaced cross-arms, short spans, 
extra heavy poles properly constructed 
and supported, extra heavy cross-arms, 
pins and insulators. 

(e) Where extra high-pressure, con- 
stant-potential overhead wires cross pole 
lines carrying other wires, the poles of 
both lines should be of extra heavy and 
substantial construction. The high-press- 
ure wires should preferably be above the 
other wires. The height and length of 
the cross-over span should be such that 
the radial distance from the lower cross- 
arms of the upper line to the nearest wires 
of the line crossed over should be greater 
than the cross-over span. Whenever it is 
feasible, end insulator guards should be 
placed on the cross-arms of the upper line. 

Whenever these conditions of height 
and span at the cross-over are not feasible, 
a grounded screen of wires should be in- 
terposed between the lines at the cross- 
over with a current-carrying capacity 
greater than that of any of the upper 
wires, and of sufficient mechanical 
strength to prevent the upper wires from 
coming into contact with the lower. 


It was moved that the report of the 
committee be adopted and that the asso- 
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ciation endorse the rules as reported by 
the committee. This motion was subse- 
quently carried. 

The following applications for mem- 
bership were presented, and the appli- 
cants unanimously made members of the 
association : 

W. B. Jackson, consulting engineer, 
616 Lake street, Madison, Wis. 

Wm. J. Trott, manager Electric St. 
Company, Big Rapids, Mich. 

J. H. Nibbeling, electrical engineer, 
1925 Walnut street, Milwaukee, Wis. 

Mr. J. W. Shuster then read a paper on 
the subject of “Rates and Methods of 
Charging.” | 

This paper was the subject of a pro- 
longed discussion, which was closed on 
motion, and Professor Shepardson then 
read his paper on the “Economie Value 
of Testing.” 

A vote of thanks was tendered to Pro- 
fessor Shepardson for his paper. 

The session then adjourned until 2.15 
P. M., when nominating committee pre- 
sented the following report: 

President, F. W. Bowen, Kenosha, Wis. 

First vice-president, H. J. Gille, St. 
Paul, Minn. 

Second vice-president, A. M. Barron, 
South Bend, Ind. 


Secretary and treasurer, Thomas R.. 


Mercein, Milwaukee, Wis. 

Board of directors—S. B. Livermore, 
Winona, Minn.; T. F. Grover, Fond du 
Lac, Wis., and J. H. Harding, La Porte, 
Ind. 

Motion was made, seconded and unani- 
mously carried that the report of the com- 
mittee be adopted and that the ballot of 
the association for the candidates be cast 
by Mr. George Cutter. Mr. Cutter cast 
the ballot. 

The chair appointed Mr. Almert and 
Mr. Gille and Mr. Cutter to escort the 
president-elect before the 
Upon being presented to the convention 
by President Lord, Mr. Bowen said: “It 
is necdless for me to say that the position 
to which you have elected me is an honor- 
able one, and is also needless for me to 
say that it is a position which should be 
filled by a thoroughly earnest and 
thoroughly competent man—such men 
as have filled the position in the 
past. That you have made an 
error in your selection, gentlemen, is 
no fault of mine, and I can only assure 
you at the present time that whatever is 
to the interests of this association as an 
association, whatever will best conserve its 
interests and will best elevate the associa- 
tion, I shall do if within my power.” 

It was moved and carried that the 
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present committee on the uniformity of 
advertising matter be continued and that 
the chairman of that committee have au- 
thority to appoint sub-committees in such 
states and in such territory as may to him 
be deemed desirable, and that he get such 
information as he needs and is for the 
interests of the association, and that the 
report of the committee be made at the 
next meeting of the association. 

The next on the programme was a paper 
on automatic voltage by Mr. H. C. Wirt, 
of New York. Mr. Wirt’s paper was illus- 
trated by curve sheets and blue-prints, and 
was discussed with interest. 

Mr. W. D’A. Ryan then delivered a 
lecture illustrated with lantern views on 


the subject of “Modern Illumination.” 
This lecture was supplemented by a great 
amount of interesting data on the prac- 
tical use of concentric and adjustable dif- 
fusers. 

Adjourned to 10 a. M. next day, Janu- 
ary 23. 

The president-elect, Mr. F. W. Bowen, 
called the Friday session to order at 10 
A.M. The secretary announced that there 
was no further business, and the conven- 
tion adjourned sine die. 


CONVENTION NOTES. 

OF TITE MANUFACTURERS REPRE- 
SENTED. 

Headquarters were opened up by a 
number of firms on the parlor floor of 
the Hotel Pfister, and several interesting 
exhibits added to the pleasure of the asso- 
ciation members and the visitors. 

The Christensen Engineering Com- 
pany, Milwaukee, was represented by A. 
W. Watkins, president; F. L. Hutchin- 
son, manager of electric sales; Charles D. 
Knight and If. Richards. 

The General Electric Company was 
represented by H. C. Wirt, engineers’ 
supply department, Schenectady; P. D. 


Wagoner, transformer department, Schen- 
ectady; Thomas Ferriss, supply depart- 
ment; F. N. Boyer, manager supply de- 
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‘partment, Chicago; F. G. Vaughan, meter 


department; W. D’A. Ryan, are lamp de 
partment, Lynn, Mass.; J. Scribner, 
manager lighting department, Chicago; 
S. F. Dibble and D. N. Beardsley, Chi- 
cago; G. H. Stickney, arc lamp depart- 
ment, Lynn, Mass. 

The Garrigus Boiler Company was rep- 
resented by W. R. Mason. 

The Dearborn Drug and Chemical 
Company was represented by P. H. Early. 

The Electric Appliance Company, Chi- 
cago, was represented by M. I. Bennett, 
W. P. Upham and F. MeMullin. 

The Standard Underground Cable 
Company was represented by J. R. Wiley 
and E. J. Pietzcker. 

The Fort Wayne Electric Works was 
represented by Walter S. Goll, I. S. Jack- 
son and J. H. Raymond. 

The Julius Andrae & Song Company 
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was represented by H. P. Andrae, J. C. 
Schmidtbauer and F. T. Andrae. 

The Crouse-Hinds Electrice Company 
was represented by F. F. Skeel. 

The Illinois Electric Company was rep- 
resented by C. W. Bacon, N» G. Harvey, 
L. K. Cushing and its usual bowl of 
punch. 

The Westinghouse Electric and Manu- 
facturing Company was represented by 
W. D. McDonald, A. L. Millard and 
W. R. Pinckhard. 

The Sprague Electric Company was 
represented by Alex Henderson. 

The Stanley Instrument Company, 
Great Barrington, Mass., was represented 
by F. J. Alderson. | 

The New York & Ohio Company, War- 
ren, Ohio, was represented by L. Chadwick. 

The Whitoc Electrical Instrument 
(‘ompany, Penacook, N. H., was repre- 
sented by J. Nevins. 

The Monarch Electric and Wire Com- 


pany, Chicago, was represented by C. A. . 


Kuhlmann. 

Pawling & Harnischfeger, Milwaukee, 
were represented by H. D. Latimer. 

The Holophane Glass Company was 
represented by V. R. Lansingh and Chas. 
A. Howe. 

The Columbia Lamp Company, St. 
Louis, was represented by Mr. Garrison 
and H. Cole and John A. Stewart, Cin- 
cinnati. 

The Kuhlmann Electric Company, 
Elkhart, Ind., was represented by E. 
Kuhlmann. 

The Bryan-Marsh Company was repre- 
sented by George L. Kelch, Joseph. L. 
Barnard and L. P. Sawyer. 

The Adams-Bagnall are lamps were 
represented by the Electric Appliance 
Company. 

The Packard incandescent lamps and 
transformers were represented by the 
Electric Appliance Company. 

The Osborn Morgan Company, Cleve- 
land, Ohio, was represented by P. J. Mor- 
gan and Joscph Melzer. 

Pass & Seymour, Incorporated, were 
represented by John W. Brooks. 

The Jandus Electric Company, Cleve- 
land, was represented by its Milwaukee 
agents, Keelyn & Smith. 

The H. T. Paiste Company was repre- 
sented by its Chicago western representa- 
tive, E. D. Jenkins. 

The Varley Duplex Magnet Company 
was represented by Charles L. Hibbard. 

The Gould Storage Battery Company 
New York, was represented by E. L. 
Draffen. 

The Electric Storage Battery Com- 
pany, Philadelphia, Pa., was represented 
by G. H. Atkin and Otto E. Osthoff, of 
Chicago. 

The De Laval Steam Turbine Com- 
pany, Chicago, Ill. 

The Curtiss-Crippen Engineering Com- 
pany, Chicago, Ill. 

The Gregory Electric Company, Chi- 
cago, Ill, was represented by R. H. 
Watson. 

The Wagner Electric Manufacturing 
Company, St. Louis, was represented by 
R. J. Russell. 


ELECTRICAL REVIEW 


Dinner to Marconi. 

A dinner was tendered to Signor 
Guglielmo Marconi at the Metropolitan 
Club, New York city, by the directors of 
the Marconi Wireless Telegraph Com- 
pany of America on Saturday evening, 
January 24. The dinner was given in 
honor of the achievements which Signor 
Marconi has made in his application of a 
commercial system of wireless telegraphy. 
About fifty persons were present, the as- 
semblage including a number of those 
prominent in scientific circles and a 
notable gathering of commercial and 
literary men. 

The menu card was elaborately embel- 
lished, adorned with an engraving of 
Signor Marconi on the cover. The sou- 
venir consisted of a small papier-maché 
model of the Marconi station at Cape 
Cod. These were four small grey towers 
connected by fine wires, set on a base of 
grass-green pasteboard. 

The occasion was presided over by ex- 
Attorney-General Griggs. Before introduc- 
ing Signor Marconi, he proposed a triple 
toast to the kings of Italy and Great 
Britain and the President of the United 
States. This toast was drunk standing. 
Mr. Griggs introduced Signor Marconi 
with a bricf résumé of the great interests 
which were furthered and the remarkable 
developments made possible by the work 
which Signor Marconi has done. In re- 
ply, Signor Marconi spoke briefly of the 
conditions which had more or less 
hindered the progress of his work, of the 
realization of a great many hopes, and of 
the ultimate practicability of establish- 
ing commercial wireless telegraphy all 
over the world. He gave special thanks 
to the American press and the press of 
the world, laying particular stress upon 
the helpfulness which he had found in 
the attitude which the technical press had 
always shown toward his endeavors. The 
pecuniary reward, he thought, should not 
bv any means be the objective of any in- 
ventor’s designs. There was, in his 
opinion, a much higher ideal to be 
reached for—that is, wireless telegraphy 
reducing the cost of message transmission 
over long distances and filling a great 
want of all nations of the earth in bring- 
ing them closer together. 

Professor M. I. Pupin then spoke in 
eulogistic strain of the work of Signor 
Marconi, and predicted that the future 
would see the promises of the inventor 
more than fulfilled. Among those present 
were Sir Percy Sanderson, the Rev. Dr. 
Burrell, Charles R. Miller, George G. 
Ward, Professor Francis B. Crocker, W. 
W. Bradfield, Gustav H. Schwab, Frank 
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J. Sprague, Dr. St. Clair McKelway, 
S. H. Goddard, ELecTRICAL REVIEW; 
Hart Lyman, Frederic H. Betts, John J. 
McCook, T. C. Martin, Electrical World 
and Engineer; Signor das Planches, the 
Italian Ambassador; W. R. Betts, Her- 
man E. Dick, George R. Sheldon, E. R. 
Morse, William H. Bentley, Robert Good- 
body, J. D. J. Kelley, Eugene H. Lewis, 
H. H. McClure, Cyrus S. Sedgwick, . 
Spencer Trask, S. S. McClure, Charles J. 
Steedman, John Bottomley, W. C. Gul- 
liver, Theodore G. Lewis, Charles A. 
Coftin, John D. Oppe, Ralph Pulitzer, D.. 


-= 0. Mills, A. F. Jacaci, Chester S. Lord, 


E. W. Rice, F. Benedict Herzog, C. W. 
Barron, Signor Branchi, Italian Consul- 
General; Benjamin T. Cable, Eugene 
Griffin. 


American Institute of Electrical 
Engineers. 
To THE EDITOR OF THE ELECTRICAL RBVIBW: 

I write to inform you that the Amcri- 
can Institute of Electrical Engineers at 
a meeting of its board of directors, held 
recently, passed the following resolution: 

Resolved, That this Board disapproves of the State of 
New York establishing a State laboratory and Standardi- 
zation Bureau. 

Very respectfully yours, 
SAMUEL SHELDON, 


Chairman Special Committee on State 
Laboratory and Standardization Bureau. 


The action of the board of directors is 
understood to be based upon the follow- 
ing objections: It was thought that it 
would be very difficult, if not impossible, 
to retain a state laboratory upon the high 
plane necessary if it was to command the 
influence and authority essential for its 
success; that it would be dragged into 
undesirable contentions between munici- 
palities and contractors, and ultimately 
would be confronted with the whole ques- 
tion of municipal ownership; that it is 
desirable to keep all advanced research 
work under the contro] of the National 
Bureau of Standards at Washington; and 
that as this bureau intends establishing 
sub-bureaus where standards of weight 
measures would be deposited for refer- 
ence, this would do away with one of the 
reasons for establishing the state labo- 
ratory. 

The State Commission which recom- 
mended the establishment of the state 
bureau was composed of State Engineer 
Edward A. Bond, Mr. Charles P. Stein- 
metz, past-president American Institute 
of Electrical Engineers, and Mr. Harold 
P. Buck, electrical engineer of the 
Niagara Falls Power Company. 
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Railless Electric Trolley System. 


NE of the great attractions of the 
0 roads in Valentino Park, at 
Turin, during the Exposition of 
Modern Arts recently closed was a railless 
electric trolley system, the receipts from 
which were very gratifying. This line 


By Enrico Bignami. 


driver’s position, as is usual in other sys- 
tems, is on the platform in front. The 
guide rod terminates below the car at k. 
A moment’s reflection will show that this 
can not act directly on the axle, w, for the 
truck does not turn about k as a centre, 


system receives its name. This conductor 
must not prevent the car from turning 
out, passing, turning around, etc. It must 
maintain taut the collecting cable, and 
must be able to turn in a large or small 
circle without putting too great a tension 


Fic. 1.—THE DIAGRAM OF THE CAR AND CONTROLLING SYSTEM. 


was constructed by the firm of Siemens & 
` Halske, of Berlin. To-day it has a 
competitor in the Braunschweigische 
Maschinenbau-Anstalt Company, which 
has adopted the Marcher system, named 
after its inventor. 

This system is shown in the following 
illustrations, Fig. 1 being the car and con- 
trolling apparatus. Figs. 2 and 3 show 
the. collector in perspective and section. 
Fig. 4 shows the arrangement for paying 
out and lengthening the collecting cable. 
Fig. 5 is a diagram of the operating cir- 
cuits. 

It is well known that the chief require- 
ment for these vehicles is means for guid- 
ing and controlling if they run on wheels 
under the same conditions as other 
vehicles—that is to say, they must be able 
to turn out, pass, turn.around, etc. Recog- 
mizing that these vehicles must be con- 
. structed as light as possible, to the end 
that the pressure on the wheel axles may 
be diminished, a construction is chosen 
-having more than two axles. Fig. 1 
shows this arrangement according to the 
model. To the left is seen the rear axle 
connected through springs with the body 
of the car. To the right is a truck, turn- 
ing about a pivot, which carries two axles, 
and is placed under the body of the car. 
The rear one of these two axles supports 
two motors, and is connected by means 
of springs with the beams of the truck, 
. while the front axle, which is held in 
place by the ring, h, and the small rollers 
can be turned about as shown. The 


but about b. It is necessary, then, to se- 
cure motion about k through the wheel, 
Jj, which turns about the pivot, b. From 
here motion is transmitted to the guiding 
ring, h, and the axle, w, as is shown in 
the figure." Since the front axle carries 
the least weight, it is subjected to very 
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Fia. 2.—Tue COLLECTOR IN NECTION. 


little pressure. The middle axle and that 
in the rear follow the direction taken by 
the front axle, so that one can guide the 
car rapidly and precisely. 

The characteristic of the railless trolley 
system is the conductor from which the 


or pressure on the conducting wires, and 
without injuring the cable in spite of the 
many complexities. The conducwr shown 
in Figs. 2 and 3 realizes these conditions. 

In these figures a represents the arma- 
ture, m the field magnet and g the case 
of a small electric motor. The axle, b, of 
this is supported by the traveling and col- 
lecting wheels, c, which are insulated 
from the shaft, as are also the collecting 
brushes, s. The covers of the bearings, l, 
are also insulated, as is the cover, g, and 
the axle, b, which turns in the ball- 
bearing, k. A brief examination shows 
that the axle of the small motor rolls on 
the conducting wires, while the magnet, 
which is suspended from the same axle, is 
prevented from turning by its own weight 
and that of the counterpoise. The col- 
lecting cable, f, is not directly attached 
to the collector, but to a lever, r, from 
the pendulum, d. To prevent the 
cable from tangling in making a turn, 
the conducting wires are connected to col- 
lecting brushes, t, through the contact 
rings, in p pt, etc., in such a way that the 
lower part can be moved independently 
of the upper part on the ball-bearing, n. 

Fig. 5 shows the diagram of connec- 
tions and controlling apparatus. In this 
figure o represents the controller for the 
car motors, q and w the arrangement for 
controlling the collecting motor. This 
latter is attached to o, which will there- 
fore operate at the same time and in the 
same way as the collecting motor 


through q; u is a hand regulator which 
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serves to adjust the number of revolutions 
made by the collecting motor in the first 
instance; z is a small switch for moving 
the collecting motor forward or back- 
ward. The collecting circuits and the 
circuits of the collecting motor are seen 
clearly in the figure to the right. The 
usual length of the collecting cable is 
such that the car can turn to either side 
eight metres from the wire. In case it is 
necessary to increase this distance, the 
construction of the collecting pole which 
holds the cable is such that the distance 
can be doubled. For this purpose the 
upper part of the rod, Fig. 4, is flexible 
and is held in its vertical position by the 
spring, e. Whenever the rod receives a 
small shock, the flexible part moves the 
catch, f, to the left, so that the ring, g, to 
which the cable is fixed, is released, and 
the coil, i, unrolls and lengthens the 
cable. 

Railless electric trolley systems are the 
latest novelty in the electrical industry, 
and are beginning to interest a large part 
of the industrial world. Similarly to 
tramways having rails which needed some 
years for their development, and have, as 


Fic. 4.—THE ARRANGEMENT FOR PAYING OUT 
OR COLLECTING THE CONDUCTING CABLE. 


a result, carried all before them, the rail- 
less trolley system will need, as did the 
former, some time for its development. 
About a half dozen of these roads are 
to-day working without  intrruption, 
while a dozen more are being constructed. 
Since we have not secured as yet a re- 
liable light accumulator of a large ca- 
pacity, and at the same time compact, the 
railless trolley system has a brilliant 
future before it. 
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Safety Device for Railways. 
A consular report from Berlin describes 
an automatic alarm system which has been 


Fie. 3.—THE COLLECTING APPARATUS 
IN PERSPECTIVE 
tested on one of the government railroads 
near Frankfort. A light third rail, hav- 
ing a T’-section, is laid between the main 
rails, the joints being bonded. Under the 
forward part of the engine a contact shoe 
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factory results. The device is thought to 
be very valuable, since it puts the engineer 
in touch with all trains on his section, 
and with all switchmen and stations. The 
German Government has directed that a 
section of the track be equipped, where the 
system will be put to a thorough practical 
test. 


Lehigh University Register. 


The register of Lehigh University, 
South Bethlehem, Pa., just issued, shows 
an attendance of 581 students from 
twenty-seven states and six fereign coun- 
tries. ‘There are fifty-two in the teaching 
staff. Twelve courses of instruction are 
offered at the university, including the 
usual engineering work. These are well 
attended, there being 105 students taking 
the course of electrical engineering. 


> 


The Wisconsin Engineer for December, 
contains a contribution by Professor C. 
F. Burgess on “The Electrolytic Recti- 
fier,” being a study of the apparatus and 
an analysis of its behavior. Mr. L. M. 
Hancock describes the exciter combina- 
tion used by the Bay Counties’ Power 
Company, this consisting of an exciter 
driven by a Pelton wheel and an induc- 
tion motor, the combination being self- 
governing. The electrical engineers and 
mechanical engineers’ trip is described 
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Fie. 5 —Tue DIAGRAM OF THE OPERATING CIRCUITS. 


is attached. From this are carried wires 
to an electric bell and incandescent lamp 


and a telephone in the cab. A device. 


which automatically shuts off the steam 
and applies the brakes may be added. 
Tests conducted last fall gave very satis- 


which was one of the most successful ever 
taken, and included visits to Buffalo, 
Niagara Falls and Pittsburg. These trips 
are always helpful to the students, and 
are a valuable feature of the engineering 
instruction work. 


+ 
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American Institute of Electrical Engineers. 


“ Telephone Exchanges,” the Subject of the 172d Meeting, Held in New York City, January 23, 1903. 


HE 172d meeting of the American 
T Institute of Electrical Engineers 
was held at 12 West Thirty-first 
street, New York, January 23, 1903, and 
was called to order by President Charles 
F. Scott. 

The secretary announced that at the 
meeting of the board of directors held 
during the afternoon 111 associates had 
been elected, and three associates had been 
transferred to full membership, namely, 
L. W. Stanton, of Chicago; Max Ester- 
berg, and W. S. Thompson, of New York 
city. 

Mr. T. C. Martin, chairman of the re- 
ception committee, announced that the 
annual dinner will be held at Sherry’s on 
Monday, February 9, and will be called 
the “Library Dinner.” 

Following the gift of Dr. Wheeler, of 
the Institute, of the Latimer-Clark 
Library, the library has grown in a re- 
markable manner. An old telegrapher, 
Mr. Andrew Carnegie, when he heard of 
Dr. Wheeler’s gift, immediately said that 
he would duplicate the value of that dona- 
tion, and has turned into the Institute 
funds a sum of several thousand dollars 
which is being devoted to the building up 
and extension of the library. Mr. Car- 
negie has postponed his trip South in 
order that he may be present at the an- 
nual dinner and be the guest of honor 
upon that occasion. The price of the 
tickets will be $5 per cover, not including 
wine. It is proposed to have ladies 
present. 

President Scett then introduced the 
topic for the evening. He called attention 
to the many lines of work in the electrical 
industry as is shown by the breadth and 
scope of the subjects taken up at the 
various meetings, this evening the subject 
was telephony. 

Imagination is outdone by invention. 
What would have been thought of a young 
man fifty years ago had he predicted that 
the time would come when his office desk 
or his home could, in a moment’s time, 
be in conversation with any one of a 
hundred thousand people in his own 
city or scattered anywhere within a 
thousand miles in city or country. 
The thing has become so common 
that it has ceased to be a wonder. 
But it underlies modern existence. The 
communication between home and the 
store, the home and the office—in fact, 


almost every species of communication 
which formerly required hours or days of 
time expended for personal travel or for 
letter writing have been revolutionized 
by the evolution of the telephone. High- 
speed tools are modernizing the machine 
shop; the telephone is the high-speed 
tool of the commercial world. 

The telephone is not merely an inven- 
tion. The elements are the work of the 
Inventor, but the great system of con- 
ductors and connections are more properly 
the work of the engineer. Consider 
simply the mechanical apparatus by which 
the transmitters, receivers and conductors 
are combined into one great interchange- 
able flexible system. Here it is that the 
work of the mechanical designer and the 
engineer has supplemented that of the 
inventor. Here it is that we see how the 
minutest details must be specialized and 
elaborated to bring the work of the in- 
ventor to the service of the people. 

The telephone switchboard has not 
sprung into existence fully equipped for 
its requirements. It has been an evolu- 
tion. The requirements themselves have 
been an evolution. In a score of years a 
system has been evolved almost perfect in 
its operation of colossal extent and mar- 
velous in detail. It has brought about in 
these few years changes in our social and 
commercial methods greater than have oc- 
curred throughout centuries in the past. 

The president then introduced Mr. 
Thomas D. Lockwood, electrical engineer 
and advisory electrician of the American 
Telephone and Telegraph Company, who 
read a paper, entitled “The Evolution of 
the Telephone Switchboard.” 

This paper will be printed in full in 
the ELEcTRICAL Review, the first part ap- 
pearing on another page of this issue. 

The discussion was opened by Mr. J. J. 
Carty, chief engineer of the New York 
Telephone Company, who said: 

“I think Mr. Lockwood is to be con- 
gratulated on having condensed into 
twenty-seven short pages such a succinct 
and yet complete outline of the history of 
the telephone switchboard. I think it is 
safe to say that within no similar period 
in the history of peace has there been dis- 
played so much energy and so much suc- 
cessful work in connection with any in- 
dustry. In connection with the efforts 
which have been made during the past 
five years, and with the successes which 


have been attained in the work which has 
been done in connection with the tele- 
phone, the American Institute of Elec- 
trical Engineers has particular concern 
and has particular reason to feel proud, 
because, beginning with the telephone it- 
self, the foundation of it all, we find the 
invention to be that of one of our own 
members, Professor Bell. I regret he is 
not present with us to-night. In speak- 
ing of Professor Bell, we can not help but 
think also of another distinguished mem- 
ber, Mr. Edison, whose work in connec- 
tion with the telephone is well known to 
all. From the foundation work of Pro- 
fessor Bell down almost to the humblest 
improvement which has not yet been 
passed upon by Mr. Lockwood, the 
entire development which has been 
spoken of to-night has been the work al- 
most exclusively of the members of this 
Institute. All of the electrical mechan- 
isms or the engineering features in con- 
nection with the telephone are the direct 
product of our own members, or have 
been produced by those working in co- 
operation with them or under their direc- 
tion. I think, therefore, that in no other 
branch of electrical engineering can it be 
said that the American Institute of Elec- 
trical Engineers is so immediately con- 
cerned, and in reference to no other 
branch of electrical work can it be said 
that they have a reason to feel such a just 
pride. 

“Tt is not only as members of the Ameri- 
can Institute of Electrical Engineers that 
we have reason to feel proud of this work, 
but as Americans we must feel proud. It 
is nowadays the fashion to talk much, es- 
pecially in the daily papers, about Ameri- 
can industrial supremacy. With bragga- 
docio of that sort I have very little sym- 
pathy, but, nevertheless, I feel, and for a 
peculiar reason I will call attention to the 
fact, that little, if any, contribution to 
this art has been made by any other coun- 
try except America. Of course, I must 
accept the foundation work which was 
done by the noble band of immortals 
which the Old World has given to us, 
headed by Faraday, and I must accept 
two other names, who have worked speci- 
fically in the telephone ficld. I refer to 
Van Ryssleburg, of Belgium, who has 
given us simultaneously telegraphy and 
telephony; to the Rev. Mr. Hunning, of 
the Church of England, who gave us the 
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granular carbon transmitter, but the form 
in which it was given was not fitted to 
survive this evolution of which we have 
heard to-night, and it took an American 
to convert the granular carbon of Hun- 
ning into the solid-back transmitter of to- 
day, given to us by Mr. Anthony White. 

“Mr. Lockwood tells us of the suc- 
cesses which have been attained in tele- 
phone switchboards, but he has said little, 
if anything, of the failures. For every 
one of these successes there has been a 
multitude of failures. Many of the ideas 
which have been discussed in the paper 
have been contributed directly by Mr. 
Lockwood himeelf. 

“After looking over our statistics for 
the 100,000 instruments in Manhattan, 
and looking at the trouble records, I find 
that, using the system described, the tele- 
phone station in New York is out of order 
for a period of one hour and twenty-seven 
minutes, on an average, during a given 
year. That means that, on the average, 
every station will be in good order during 
the entire year, except for a period of one 
hour and twenty-seven minutes. These 
figures are taken directly from accurate 


records and speak volumes in favor of the ` 


new type of switchboard which Mr. Lock- 
wood has described.” 

Mr. F. A. Pickernell, engineer of the 
American Telephone and Telegraph Com- 
pany, referred to one factor that has been 
taken care of in the new modern switch- 
board. In the early days of the telephone 
many exhibitions were given of telephonic 
transmission between cities over lines of 
considerable length, but development was 
not particularly rapid. However, as the 
switchboard was improved and the num- 
ber of stations increased, the demand 
for long-distance service between the 
cities increased enormously, and every 
part of the apparatus used in a switch- 
board had to be designed so that it would 
work in connection with the long-distance 
lines. The effort has been made and suc- 
cessfully carried out to arrange the ap- 
paratus so that any particular station 
may be connected with any other particu- 
lar station within the range of a thousand 
miles, and the switchboard engineers have 
designed their apparatus so well that from 
the telephone station located in our 
building connection can probably be had 
with three-quarters of a million, if not a 
million, other stations, in various parts 
of the country. None of these results 
could have been produced or attained if 
the switchboard work had not been of the 
highest possible type. 

Mr. B. Gherardi, Jr., chief engineer of 
the New York & New Jersey Telephone 
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Company, called attention to the many 
kinds of work which the telephone engi- 
neer must be prepared to handle. The 
prevailing idea of the electrical engineer 
just graduating from college is that in 
telephony there is little for the engineer 
to do; that at best it furnishes only a field 
for the electrician or the mechanician. 
But it is a grave mistake to assume that 
with other branches of electrical engineer- 
ing he has nothing whatever to do. Mr. 
Gherardi then went on to compare the 
function of both electric light station and 
telephone central exchanges, detailing the 
systems of distribution in a highly inter- 
esting manner. He then described the 
power apparatus and the various fields 
into which the telephone ‘engineer must 
enter that he may properly secure the 
most economical and practical service. 

Mr. E. F. Sherwood, superintendent of 
traffic of the New York Telephone Com- 
pany, then addressed the meeting, in part, 
as follows: 

“All of the care and thought and effort 
which have been applied by the ablest en- 
gineers to the design and construction of 
the modern switchboard would go for 
naught unless, after the switchboard is 
installed, it is operated in accordance 
with rigid methods. These methods 
themselves have gone through the same 
harsh process of evolution which has 
given to us the splendid mechanism of to- 
day. Indeed, the relation between the 
method of operation and the design of 
switchboards is so close that there has 
often been controversy as to which was 
the more important. Each must be ad- 
justed to the other, and their correct 
mutual relations must be established. It 
is a fact, not without significance, that 
between the highest type of switchboard 
design and the best operating methods 
there is no incompatibility. Both may 
be found together in the same organiza- 
tion, each in its highest form. In fact, 
I am convinced that in the highest form 
one can not exist without the other. For 
the past eight years it has been the prac- 
tice in New York to make service tests 
in such a way as to show the quantity 
of the service received by telephone sub- 
scribers. These tests show the time taken 
by the operator to answer subscribers’ calls, 
the time taken to complete the local and 
trunk connections, the time taken to dis- 
connect after conversations are finished, 
the percentage of connections on which 
irregularities occur, etc. Records of these 
tests have been valuable not only as a 
means of showing in what respects im- 
provements in the service might be made, 
but have afforded accurate information as 
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to the improvements brought about by the 
installation of relay switchboards. 

“The first standard relay switchboard 
installed in New York was cut into serv- 
ice on November 13, 1898, and the last 
one, which for Manhattan Island rounded 
out the conversion of the entire system of 
local switchboards to a relay basis, was 
cut into service November 2, 1901. The 
tests of service for the year preceding the 
installation of the first relay switchboard 
in New York and for the year 1902 show 
the following results: 


Average Average 
Time Time 


Average Average 

Tine Taken Taken Time 

Taken by toUom- toCom- Taken 

Operator lete lete to Dis- 
to Answer. ocal runk — connect. 

Connec- Connec- 
tions. tions. 
TAU ced 7.7 27.6 50.7 17.1 
1902...... 8.8 23.7 30.7 2.8 


“Further evidence that the installation 
of relay switchboards has improved the 
service is furnished by the record of 
written complaints from subscribers. 
During the year 1897, when the average 
number of subscribers’ lines in service in 
Manhattan was 17,066, a daily average of 
3.2 written complaints was received, or 
one complaint a day for every 5,330 lines. 
During the year 1902, when the average 
number of subscribers’ lines in service in 
Manhattan was 49,955, a daily average of 
3.3 written complaints were received, or 
only one complaint a day for every 15,138 
lines; or to put it another way, at the 
rate of one complaint for each line every 
forty-one years. 

“The relay switchboards in New York 
have been put to the most severe test, and 
have stood that test in a most satisfactory 
manner. Since the installation of the 
first relay board in New York, the num- 
ber of lines in Manhattan has increased 
from 20,740 to 53,792, and the number of 
stations in Manhattan has increased from 
25,516 to 91,945. During this time the 
daily average number of calls originated 
by subscribers has increased from 243,590 
to 549,940, and the daily average number 
of connections handled by each sub- 
scriber operator has been increased from 
750 to 1,070; and yet with this very large 
increase in lines, stations and traffic, and 
the material increase in the number of 
calls handled by each operator, the relay 
switchboards have enabled us to make a 
very substantial improvement in the 
service.” 

In describing the result of the school 
for operators, established by the New 
York Telephone Company, on February 
1, 1902, Mr. Sherwood said: 

“The principal advantages of our pres- 
ent method of instructing mew operators 
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over the old method of training them in 
the various central offices are as follows: 

“(1) The raw student element has 
been entirely eliminated from the central 
office, thereby greatly reducing the amount 
of interference with the service caused by 
inexperienced operators. 

“(2) The students, in being trained by 
expert teachers, acquire a uniformity of 
method, which has proved to be very bene- 
ficial, 

“(3) The time required to develop a 
new operator into an expert operator has 
been ‘reduced two months by the estab- 
lishment of the school. 

“(4) The total cost of training oper- 
ators in the school is less than it was when 
they were educated in the various central 
offices. 

“The necessity for our present method 
of training operators becomes apparent 
when it is understood that in order to fill 
vacancies caused by resignations and to 
fill positions caused by the increase in the 
New York Telephone Company’s busi- 
ness, and to supply operators for sub- 
scribers who take private branch exchange 
switchboards, of which there are 3,300 in 
Manhattan, we are obliged to train up- 
ward of 700 operators a year. It is in- 
teresting to note in this connection that 
there are more than twice as many oper- 
ators employed in operating private 
branch exchange switchboards as are en- 
gaged in the various central offices in 
Manhattan. 

“To adequately deal with the traftic 
question and operating methods required 
in connection with growing systems and 
changing types of switchboard, there has 
come a demand for the telephone engineer 
specially skilled in these matters. In all 
of the large telephone companies now- 
adays we have a traffic engineer, whose 
special duty it is to study switchboard 
problems in their particular relation to 
operating methods.” 

Mr. Kempster B. Miller, engincer of 
the Kellogg Switchboard Company, stated 
through Mr. Carty that he was unexpect- 
edly called to California, and sent his re- 
grets that he could not be present and 
take part in the discussion. 

The next speaker was Mr. G. C. Allen, 
superintendent of construction of the 
New York Telephone Company. After 
giving some thought to the subject, Mr. 
Allen has concluded that while the central 
office apparatus is of controlling impor- 
tance in telephone systems, it would, after 
all, be of little use unless it were 
supplemented by adequate provision for 
the outside plant. The central office ap- 
paratus may be considered as the cerebral 
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headquarters of the telephone system, it 
is the brains of the working plant. But 
as the brain, without nerves extending to 
all parts of the body, would be unable to 
perform its function, so would a telephone 
central office be without purpose unless 
there were leading from it to all parts of 
the district served suitable conductors co- 
operating with the organization repre- 
sented at the central office. 

“With the advances of central office 
construction and with wne enormous in- 
crease in conductors in such cities as New 
York has come a greater extension of un- 
derground wires. At the present time I 
think it may be stated, without 
fear of contradiction, that consider- 
ing the total mileage of wire em- 
ployed, that a larger percentage in 
mileage of the conductors on Man- 
hattan Island is underground than may 
be found in cities elsewhere. At the pres- 
ent time on Manhattan Island there are 
installed as part of the telephone system, 
outside of the company’s, 222,543 miles 
of telephone conductors. Of this vast 
mileage of wire, 98.08 per cent is wholly 
underground. Substantially all of these 
Wires are paper insulated and covered 
with lead pipes. Within these lead pipes 
the paper insulated wires must be 
hermetically sealed. Exposure to the air, 
due to a perforation of the lead pipe, even 
so small as a pin-head, would result in the 
ultimate failure of the cable. This per- 
foration of the lead pipe is as certain to 
produce trouble in the underground cable 
as would a perforation in a can contain- 
ing vegetables be attended by the decay 
of its contents. 

“To give an idea of the magnitude of 
the task of maintaining all of these wires 
in lead pipes which shall be practically 
hermetically sealed, I may state that the 
total arca of the lead covering required to 
enclose these 222,440 miles of conductors 
amounts to more than fifty acres. 

“The last central office converted from 
the magneto to the standard type of 
switchboard was the Cortlandt street of- 
fice, which was done a year ago. The work 
of establishing the new central office in- 
volved an additional story on the building, 
putting in new switchboard, and a re- 
arrangement of all cables. Some of the 
cables had to be handled two and three 
times, and there were over 20,000 to be 
handled and reterminated in the new ter- 
minal room and connected to the switch- 
board. When the switchboard went into 
service on Monday morning—we gener- 
ally do work of this character on Sunday 
—it was found that five or six of the cir- 
cuits were misplaced and that connections 
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on ten or twelve had not been properly 
made. ‘These troubles were remedied, and 
the rest of the subscribers did not realize 
a change had been made in the system.” 

Mr. William J. Hammer then read 
briefly extracts from his paper, entitled 
“An Automatic Telephone Operator,” but 
owing to the extreme lateness of the hour 
the discussion of this subject was very 
brief. 

Mr. Lockwood made a short reply to 
the discussion raised by the other speak- 
ers and made a facetious reference to the 
automatic operator as follows: 

“I think all of you will agree with me 
that there is certainly one advantage in 
the mechanical operator—there will not 
be 700 resignations in a year of operators 
who desire to get married. I think that 
advantage, in one sense, is a great deal. 
The mechanical operator has that advan- 
tage over a human operator, as I can not 
imagine any subscriber, in any possible 
contingeney, wanting to marry one of his 
mechanical operators.” 

Mr. F. E. Kinsman stated that he was 
employed in Boston in August, 1877, and 
his recollection was that the first exchange 
was operated by transmitting the message 
through the operator. 

Mr. Lockwood then said that the first 
exchange was established in Boston in 


May, 1877, through some burglar-alarm 


wire, whereupon Mr. Kinsman replied 
that the exchange was first introduced in 
Mr. Holmes’s burglar-alarm office, and 1t 
was made by the operator taking the mes- 
sage and turning about and talking 
through the telephone to the party to 
whom the message was to be given. 
The meeting then adjourned. 
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“Electrical Problems for Engineering 
Students.” William L. Hooper, Ph. D., and 
Roy T. Wells, M. S. Boston and London. 
Ginn & Company. Cloth. 170 pages. 8% 
by 53% inches. Numerous diagrams. Sup 
plied by the ELecrricaL Review at $1.35. 


The authors of this book believe in the 
value of numerical examples for fixing 
principles in the students’ minds. They 
have here brought together a large num- 
ber of problems, most of which have al- 
ready been presented to students. The 
first chapter is devoted to a comparison 
of the C. G. S. and English systems of 
weights and measures. ‘The second 
chapter takes up current, electromotive 
force and resistance, and gives 7 
student a thorough drilling in the use 0 
Ohm’s law. Following this, resistivity 1 
studied, and then grouping. of caste 
motive forces and resistances. 
chapter on power and efficiency 18 a i 
larly good. Thermoelectricity and j 
trochemistry are treated briefly, and i a 
nating-current problems fully. The T 
part of the book is devoted to br r i 
practical questions of testing and ae 
A complete wire table is given 1D an a 
pendix. Answers to all problems 
given in the back of the book. 
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LECTRIC lifting magnets are rapidly 
attaining recognition as among the 
most important time-saving and 

labor-saving appliances which have been 
introduced in the industrial world in 
some time past. The electrically ener- 


gized lifting magnets are now in use in 
connection with cranes and other types 
of conveyors at the plants of the Otis 
Steel Company, at Cleveland, and the 
Illinois Steel Company, at Chicago, the 
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Electric Lifting Magnets. 


By Waldon Fawcett. 


electrical science, and was at various 
times taken advantage of, although never 
in the degree which has attended its later 
development. The essential qualification 
that the material to be handled shall be 
magnetic would appear to limit the oper- 
ations of the electric lifting magnets to 
iron and steel—an immense field in it- 
self—but it has been conclusively proven 
that almost any other material may be 
handled by the use of iron receptacles, 


half inch thick, and moreover will move 
it at a time when the plate is so hot that 
it could be handled only with the greatest 
danger and difficulty were it necessary 
for workmen to adjust chains with which 
to lift it. Each electric lifting magnet 
displaces a gang of from six to twelve 
laborers, inasmuch as one operative can 
manipulate a magnet, or indeed two or 
three magnets if they be employed in the 
same operation. The mode of operation 


LIFTING SHEARED PLATES BY ELECTROMAGNETIC LIFTING HOISTS. 


yard of the New York Shipbuilding Com- 
pany, at Camden, N. J., and other notable 
institutions famous for the perfection of 
their equipment, and in every instance 
they have given the most gratifying satis- 
faction. This general introduction in 
smaller metal-working establishments has 
been somewhat retarded by reason of the 
fact that many plants of moderate size 
have not been fully equipped with elec- 
tric power, but this obstacle is, of course, 
but a temporary one. 

The principle of the electric magnet 
has been known since the earliest days of 


just as conveyor buckets might be used in 
connection with cranes or derricks. 

One of the great spheres of usefulness 
of the electric lifting magnet is found in 
its application to moving and handling 
bulky material of size and shape, such as 
to render difficult its transportation by 
any other method. By the use of two, 
three or four lifting magnets operated 
in conjunction really surprising results 
may be attained. Thus in rolling mills 
such a combination of magnets will 
handle easily a steel plate forty-two feet 
in length, eight feet in width and one- 


is simplicity itself. ‘The magnets are 
lowered until contact is made with the 
plate or other piece of material to be 
handled, and after the current has been 
turned on the load is hoisted and moved 
by means of the crane or conveyors to 
any part of the shop or storage yard. 

It has been urged against the electric 
lifting magnets by persons who are scepti- 
cal regarding the claims of superiority 
put forth in their behalf that the danger 
of a failing current imposes an ever-pres- 
ent liability to the release of the plate by 
the magnet, causing delay and possibly 
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resulting in serious injuries to workmen 
who might be passing underneath, but 
it must be said in all fairness that such 
accidents have been almost unknown at 
the plants where the electric lifting mag- 
nets have been in use for some months 
past, and at any rate the delays are cer- 
tainly not more serious than was occa- 
sioned by the slipping of chains under 
the old method. 

Electromagnets, as now in use, differ 
considerably in design, but the most 
popular form is a simple horseshoe with 
one limb so developed as to form an 
envelope for the rest of the magnet. This 
type has, however, proven inadequate for 
certain grades of work, notably plate 
handling, on account of the shape of the 
pole-face and the excessive leakage from 
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rent consumption of a lifting magnet is 
dependent, of course, upon the winding 
cf the coils, but as a rule a magnet oper- 
ated on 1,000 watts will have a capacity 
for handling fully 3,000 pounds of 
sheared plates under any and all condi- 
tions and may, under exceptional cir- 
cumstances, handle loads up to five tons. 

In many of the horseshoe type of elec- 
tromagnets, horns are provided at the 
sides for attaching sling chains in case 
of the disablement of the magnet. As 
indicating the capabilities of even the 
less perfect magnets, it may be cited that 
at a recent test a magnet of the modified 
horseshoe design and whose large size 
naturally entailed a low ratio of lifting 
power to weight lifted a load in excess of 
twelve tons with thirteen amperes at 250 


ELECTRIC LIFTING MAGNETS. 


pole to pole. In the experiments made 
to devise the most efficient form of mag- 
net many surprising disclosures were 
made. For instance, it was demon- 
strated that a round magnet which 
would on a straight pull easily lift five 
tons, was incapable of picking up a long 
thin plate weighing only half a ton. After 
thorough investigation most engineers 
have adopted a group of rectangular 
poles as the best for plate-handling, 
which, as previously intimated, consti- 
tutes the most important use to which 
the lifting magnets have yet been put. 
One of the most interesting qualities 
of the electromagnet is found in its 
capability, under regulation of the 
strength of the magnet, to pick up sev- 
eral objects or only one. This may be 
accomplished by means of a rheostat in 
series with the winding, but the prefera- 
ble method is for the operator to drop off 
superfluous material by opening the 
switch and suddenly closing it. The cur- 


volts or 3,250 watts. The weight of this 
magnet is 1,235 pounds, which renders 
the ratio of weights in the case of the test 
in question about nineteen. 

Tests of a representative bipolar mag- 
net in use at the plant of the Illinois 
Steel Company, the magnet weighing 
1,200 pounds, demonstrated its capability 
of lifting six tons with six and one-quar- 
ter amperes at 250 volts or 1,562 watts. 
This magnet is capable of picking up 
several plates at a time. Tests such as 
those above outlined are not, however, 
of much value as criterions of the practi- 
cal working efficiency of magnets as may 
be surmised from the fact that the round 
magnet which at the test showed a ratio 
of nineteen is not, under actual working 
conditions, anything like as satisfactory 
as the long magnet, the ratio of which 
in this particular test was but ten. As 
affording further comparison it may be 
noted that the coil of the round magnet 
involves 2,904 turns of wire weighing 
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approximately 217 pounds, whereas the 
two coils of the long magnet embody 
2,952 turns and weigh 176 pounds. 

At the Illinois Steel Company at the 
present time the favorite type of magnet 
is a pole-piece of five inches cross-sec- 
tion, and three and one-half inches length 
with the coils surrounded to a depth of 
fully three-quarters of an inch. The mag- 
net face is rectangular in form. The 
weight of this magnet is but 300 pounds 
and in a test corresponding to that to 
which the bipolar magnet previously 
mentioned was subjected, it lifted four 
tons, indicating a ratio of twenty-seven. 
This magnet can be operated with four 
amperes at 230 volts or 920 watts, but 
usually takes 4.4 amperes at 250 volts 
or 1,100 watts. 

When it is desired to provide magnets 
for handling a number of plates simul- 
taneously the poles are arranged differ- 


ently from those in the standard type. 
Plates which are only a couple of feet 


square are usually handled on edge, but 


the larger size plates must be picked up 
flat, one on top of another. Various ar- 
rangements of small pole units are 
adapted to special lines of work, as for 
example the circular structure which has 
proven most advantageous in handling 
car wheels. The cost of electric lifting 
magnets show much the same range that 
is observable in their capacity, and the 
ratio of lifting power to weight of 


, magnet. 


—— a 


Boston Local Section of the 
Institute. 

A joint meeting of the local section of 
the American Institute of Electrical Engi- 
neers and of the Massachusetts Institute 
of Technology Engineering Society will 
be held at the Tech Union, on Garrison 
street, Boston, February 13. Professor 
Elihu Thomson has been invited to pre- 
side. Mr. Thomas D. Lockwood will read 
his Institute paper on “The Evolution of 
the Telephone Switchboard.” An inter- 
esting discussion is expected. 


Johns Hopkins University Circular. 

The December number of the Johns 
Hopkins University circular contains sev- 
eral very valuable notes from the mathe- 
matical seminary. These include a study 
of “The Hypocycloids of Class Three, In- 
scribed in a Three Line,” by H. A. Con- 
verse; a second contribution by the same 
author on “The System of Hypocycloids 
of Class Three;” “The Proof of the Im- 
possibility of the Construction of One of 
the Kantor Configurations,” by W. B. 
Carver, and “A New Circle Which Arises 
from Any Number of Directed Lines,” by 
C. E. Brooks. 
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ON ELECTRONS.* 


—— 


BY SIR OLIVER LODGE. 


Two substances placed in contact and 
separated are in general united more or 
less permanently by lines of force, the 
region between them being in a state of 
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we call an electric charge. Electric charges 
are of two kinds—one corresponding to 
the beginning of the lines, the other to 
their ends. To one class of bodies, called 
insulators, the lines appear rigidly at- 
tached ; whereas in another class they slip 
easily along, and are transferred from one 
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tension along the lines and of pressure 
at right angles. These lines have direc- 
tion; they begin at one body and end at 
another; they map out a field of electro- 
static force, and their terminations on 
one or other of the bodies constitute what 


* Abstract of en p presented at a recent meeting of 
the British Institution of Electrical Engineers. 


such conducting body to another in con- 
tact with it, with great ease. 

The tension in the lines tends to bring 
the ends together as near as possible, giv- 
ing rise to what is observed as electrical 
attractions and repulsions. 

Now consider how far this field of force 
belongs to the body, and how far it be- 
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longs to space, that-is to the etlier sur- 
rounding the body. The body is the 
nucleus whence the lines radiate, but the 
lines themselves, the state of tension and 
other properties which they represent and 
map out, do not belong to the body at all; 
at each point of space there is an electric 
potential, and this potential represents 
something occurring in the ether and'in 


` the ether alone. 


A CHARGED SPHERE. 


Picture in the mind’s eye such a 
charged body, say, a charged sphere, and 
let it change its position; how are we to 
regard the effect of the displacement on 
its field of force? Nothing in physics is 
more certain than this, that when a body 
moves the ether in its neighborhood does 
not move. 

The effect of the motion of the body, 
then, is to relieve the strain of the ether 
at one place and to generate it at another ; 
the state of strain travels with the body, 
but through the ether. . 

The question now arises what sort of 
occurrences go on in the ether when this 
decay and regeneration of an electro- 
static field are occurring, or when a field 
of force is moving through it? Can it 
adapt itself instantly to the new condi- 
tions, or does it require time? This matter 
has been studied, closely and exhaustively, 
by Mr. Oliver Heaviside. 

The answer is that during the motion 
of the charged body, and even after the 
cessation of its motion, until the dis- 
turbance has had time to die away and 
everything to settle down into static con- 
dition again, the phenomena of mag- 
netism make their appearance—a new set 
of lines of force quite different from the 
electrostatic lines (although they, too, ex- 
hibit a tension along them and a pressure 
at right angles) come into temporary 
being. 

The locomotion of an electric charge 
is an electric current, and the magnetic 
phenomena surrounding that cyrrent are 
believed to be tthe only magnetic phe- 
nomena in existence. If any other 
variety is possible, the burden of proof 
rests on those who make the positive as- 
sertion. 

While the charge is stationary every- 
thing is steady, and we have an electric 
field only. While the charge is moving 
at constant speed the current is steady, 
and we have a steady magnetic field 
superposed upon a steadily moving elec- 
tric field, and a certain conveyance of 
energy in the direction of the motion. 

But what about the intermediate stages, 
the stages of starting and stopping; what 
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is the condition of things after the charge 
has begun to move but before it has at- 
tained a constant speed, and again when 
the brake is applied and the speed is de- 
creasing, or when the direction of motion 
is changing? 

We get the phenomenon of induction— 
the generation of an induced electro- 
motive force, the value at any point equal 
to the rate of change of the lines of mag- 
netic force there. There being no con- 
ductor, this electromotive force will propel 
no current, but it will represent an elec- 
tric force which was not there before, and 
in a new direction, perpendicular to the 
direction in which the growing magnetic 
lines are moving, which is outward from 
the charge. Consequently the new or in- 
duced electromotive force points in the 
direction of motion, though in the sense 
opposed to any change in it, and the effect 
of its superposition upon the magnetic 
field is to cause a certain small transmis- 
sion of energy in a radial direction out 
and away from the accelerated charge. 
Some energy therefore flashes away with 
the speed of light, though in ordinary 
cases an exceedingly small amount. 

It is from an electric charge during its 
epochs of acceleration or retardation that 
we get the phenomenon called radiation ; 
it is this and this alone which excites 
etheral waves and gives us the different 
varieties of light. 

Thus, or rather by means of a very ex- 
tensive development of these fundamental 
ideas, are all the phenomena of electricity 
and optics summarized, and, so to speak, 
accounted for. 

And the electrical acceleration is op- 
posed by the electromotive force, just as 
the acceleration of matter is opposed by 
its mechanical inertia. The coefficient of 
the electric acceleration represents, there- 
fore, an inertia term, and is properly 
called electric inertia. 

By Lenz’s law the effect of induction is 
always to oppose the cause which pro- 
duced it. In the present case the cause 
is the acceleration or retardation of the 
moving charge, and so on in each case 
this is opposed by the reaction of the mag- 
netic lines generated by it. Whatever the 
inertia the body may have, considered as 
a piece of matter, it has a trifle more by 
reason of its being charged. 

The magnetic lines generated by a fall- 
ing current, that is by a negatively ac- 
celerated or retarded charged body, react 
oppositely and tend to continue the 
motion, thus here, also, we have a term 
corresponding to inertia. 

Now any appreciable quantity of mat- 
ter, even a milligramme, moving with the 
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speed of light, has a prodigious amount 
of energy, namely, for the mas of one 
milligramme, 15,000,000 foot-tons. 

Consequently the inertia of any ordi- 
nary quantity of electric charge must be 
exceedingly minute. Notwithstanding 
this, it is quite doubtful whether or not 
there really exists any other kind of 
inertia. . 

The only way of conferring upon a 
given electric charge any appreciable 
mass is to make its potential exceedingly 


high, that is to concentrate it on a very > 


small sphere. 

Raise the potential to a million volts, 
and the mass equivalent to a coulomb at 
that potential would be the hundredth 
part of a milligramme, still barely ap- 
preciable therefore. 

The charge on an atom as observed in 
electrolysis is known to be 10 ” electro- 
static units. If this were distributed uni- 
formly on a sphere the nominal size of an 
atom, viz., one 10 centimetre in radius, 
its potential would be one hundredth of 
an electrostatic unit, or about three volts. 
The energy of such a charge would be 
10 erg, and the inertia of a body 
which would possess this energy if mov- 
ing at the speed of light would be 10-5 
gramme. i 

But this is incomparably smaller than 
the mas of a hydrogen atom, which is 
approximately 10” gramme. Conse- 
qüently the ionic charge distributed uni- 
formly over an atom would add no ap- 
preciable fraction to its apparent mass. 

If, however, the atomic charge were 
concentrated into a sphere of dimension 
10-* centimetre, its potential would be 
1,000 electrostatic units or 300,000 volts, 
ite energy would be 10~ erg, and its 
inertia 10-% gramme, or about -35y of 
the mass of a hydrogen atom. 


DISCOVERY OF THE ATOM OF ELECTRICITY. 


Quoting from Clerk Maxwell’s “Elec- 
tricity” we find the following sentence: 

“Suppose, however, that we leap over 
this difficulty by simply asserting the fact 
of the constant value of the molecular 
charge, and that we call this constant 
molecular charge, for convenience in de- 
scription, one molecule of electricity.” 

Thus some idea of the conception of the 
atomic nature of electricity was forced 
upon men of genius by the facts of elec- 
trolysis and a knowledge of Faraday’s 
laws. 

What we learn from electrolytic con- 
duction briefly summarized is that every 
atom carries a certain definite charge or 
electric unit, monads carrying one, diads 
two, triads three, but never a fraction; 
that in liquids these charges are definitely 
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associated with tthe atome, and can only be 
torn away from them at the electrodes; 
that the current consists of a procession 
of such charges traveling with the atoms, 
the atoms carrying the charges, or the 
charges dragging the atoms, according to 
from which point of view we please to 
regard the process. 


CONDUCTION IN GASES. 


The author then described the various 
and interesting phenomena appearing 
when an electric current is passed through 
a tube during the process of exhaustion, 
the whole tube finally beginning to glow. 


CATHODE RAYS. 


So far we have supposed that the cath- 
ode is a brass knob or other convenient 
terminal introduced into the tube; but if 
we now proceed to use other shapes, as 
Crookes did, using a flat disc or a curved, 
saucer-shaped piece of metal, and if we 
then introduce into the dark space vari- 
ous substances, we shall find that the dark 
space is full of properties which are most 
clearly expressed by saying that it is a 
region of cathode rays—that is to 
say, of rays or something as it were shot 
off from the cathode. There is evidently 
something being thus shot off, which, 
however, is invisible until it strikes an ob- 
stacle, something which seems to fly in 
straight lines and to produce a perceptible 
effect only when it is stopped. A sub- 
stance with phosphorescent power, such as 
many minerals, or even glass, phosphor- 
esces brightly, and the path of the rays 
can be traced by smearing a sheet of mica 
with some phosphorescent powder and 
placing it edgeways along their path. In 
this way it can be shown that they travel 
definitely in straight lines, not colliding 
against each other, but each shot, as it 
were, like bullets from an immense num- 
ber of parallel guns. Where they strike 
the sides of the glass they make it phos- 
phoresce ; where they strike residual air in 
the tube, as they do if the exhaustion is 
not high enough, they make it phosphor- 
esce also, and give, in fact, the ordinary 
glow surrounding the dark space. 

These rays possess a considerable 
amount of energy, as can be shown by 
concentrating them by means of a curved 
saucer-shaped cathode and bringing them, 
as it were, to a focus. A piece of plati- 
num put at that focus will (if the ex- 
haustion is not too high) show evident 
signs of being red hot—that is to say, will 
emit light. If the exhaustion is higher, 
less heat is produced, though a phosphor- 
escent light is emitted from suitable sub- 
stances like alumina and most earths; but 
if the exhaustion is pressed further still, 
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the bombarded target emits no visible 
light but that higher kind of radiation 
known as Reentgen or X-rays. 


NATURE OF CATHODE RAYS. 


We have seen that the impact of the 
cathode rays, speaking in language ap- 
propriate to the assumption that they are 
charged particles, will result partly in 
heat, or vibration of the impacted parti- 
cles; partly in light or phosphorescence, 
due to the quiver of electrically charged 
atoms, or rather the electrical charges on 
atoms, as in the ordinary process of radia- 
tion, and partly in X-rays, all of which 
effects are readily seen at different stages 
of vacuum in a Crookes tube. The mo- 
mentum of the flying particles shot off 
from the cathode can also be exhibited by 
putting into their path some form of 
vane or little windmill, which will then 
be driven mechanically, as the vanes of 
a radiometer are driven by the recoil of 
the molecules of the residual air from 
the warmer surface, a stress being thus 
set up between the vanes and their 
glass enclosure. In the electric vacuum 
tube experiment the stress seems to 
be ‘between the cathode or gun and 
the vanes or target, and the pro- 
pelling force would appear to be the force 
of electrical repulsion, the particles travel- 
ing down the grade of potential just as 
they travel in ordinary electrolysis; but 
whereas in ordinary electrolysis they 
meet with constant encounters and there- 
fore progress very slowly, in the high 
vacuum they can fly for several inches in 
a free path without encountering any- 
thing, and therefore without causing any 
disturbance, giving rise to no appearance 
but that of the dark space. Phenomena 
occur only where they strike. 

This was the view taken by the whole 
world of the nature of cathode rays after 
Crookes demonstration; it was supposed 
that they were flying atoms, and that they 
were flying with ordinary molecular 
speed, but with a long, free path—much 
longer than would have been expected 
from ordinary gaseous theory. Crookes 
indeed hazarded the surmise by one of 
those flashes of intuition which are some- 
times vouchsafed to a discoverer, but are 
often jeered at by orthodox science at the 
time, that he had obtained matter in “a 
fourth state,” and also that he had got in 
his tube something equivalent to what 
was contemplated in the “corpuscular” 
theory of light. 

Meanwhile let us summarize the evi- 
dence for the view that the cathode rays 
are at any rate charged particles of some 
kind in extremely rapid motion. That 
they are in motion must be granted from 
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the facts of their bombardment—driving 
mills, heating platinum and the like. If 
they are charged while in motion they 
constitute a current on Maxwell’s theory, 
and therefore should be able either to de- 
fiect a magnet or to be deflected by it; 
and here comes one of the most simple 
and important experiments in physics at 
the present time. A definite form of old 
experiments by Goldstein and many other 
vacuum tube observers was arranged by 
Crookes in 1879, when he made the track 
of the rays visibly luminous by passing 
a selection of them through a slit and 
letting them graze along the surface of a 
film of mica covered with phosphorescent 
powder, and when he then brought near 
them a common horseshoe magnet. When 
this is done the track of the rays is at once 
seen to be curved, showing that it is not 
a beam of light we are looking at, but a 
torrent of charged particles behaving like 
an electric current and deflected by a 
magnet. 

The mobility or diffusiveness of a gas 
depends on its mean free path, and that 
depends on its atomic size; the smaller 
it is the more readily can it escape col- 
lision. Hence it is the collisions are so 
rare in astronomy; the bodies are small 
compared with the spaces between them. 
The behavior of charged particles seemed 
to indicate that they must in some cases 
be something smaller than atoms. It 
seemed hardly likely that material atoms 
could behave in the way they did, so it 
was recollected that it had occurred to 
some philosophers, among them Dr. 
Johnstone Stoney, that electric charges 
really existed on an atom in concentrated 
form, acting as satellites to it; so on that 
view it was just possible that these flying 
particles might be not charged atoms at 
all, but charges without the atoms, the 
concentrated charges detached, knocked 
off as it were in the violence of the dis- 
charge, and afterward going about free, 
traveling at an immense pace because 
they would still be liable to the full elec- 
tric force that they had experienced be- 
fore, and yet would have shaken off the 
encumbrance of the material atom with 
which they had been associated. 

To such hypothetical isolated charges, 
the unit charge or charge of a monad 
atom, the name “electron” has been 
given, and when I speak of an “electron” 
I mean to signify the at present purely 
hypothetical isolated electric charge. 
Whereas by the term “ion” I always sig- 
nify the atom and its charge together. 

Now if the flying particles which con- 
stitute the cathode rays were electrons 
rather than ions, if they were detached 
charges, leaving the atoms behind them 
(probably leaving the atoms from which 
they were detached positively charged), 
their extreme mobility and diffusiveness 
and high speed would be perfectly natu- 
ral; and although they would not be mat- 
ter in the ordinary sense, yet no difficulty 
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need be felt at their possessing some of 
the properties of matter, at any rate such 
properties as appertain to matter by rea- 
eon of its having inertia, because, as we 
have seen, an electric charge itself does 
possess a certain kind of imitation inertia. 
Hence these clectrons in movement would 
possess momentum, and might therefore 
propel windmills; they would possess 
kinetic energy, and therefore might heat 
a piece of platinum, and if suddenly 
stopped by a massive target when traveling 
at a high speed they might readily give 
rise to phosphorescent appearance, and 
even to the sudden pulse of radiation 
known as X-rays. But tthe existence of 
this last property ought to be capable of 
clear deduction on electrical principles if 
the matter is further gone into. 

> 


The Life of Creosoted Telegraph 
Poles. 

At a meeting of the Dublin section of 
the British Institution of Electrical Engi- 
neers, held last December, Mr. A. T. 
Kinsey gave some interesting figures re- 
garding the life of creosoted telegraph 
poles. Timber is preferred to iron in pole 
line construction on account of its lower 
cost, but, when used, some means of ren- 
dering it capable of resisting the attacks 
of dry and wet rot are necessary. Various 
methods have been tried, but all have been 
abandoned except creosoting. One of the 
best timbers for poles is Norway red fir. 
All timber must be thoroughly seasoned 
and dried before treatment. 

The quantity of preservative used is 
eight pounds per cubic foot. It does not 
penetrate to the heart of the pole, reaching 
only to a depth of one or two inches when 


the timber is very dense. This leaves an 
unprotected portion—the heart and the 
interior margin of the zone. This unpro- 
tected zone is where dry rot usually sets 
in, but dry rot is comparatively rare. It 
is found that in course of time the creosote 
sinks to the base of the pole, forming a 
thick crust on the surface of the latter 
where it is most needed as a protection 
against wet rot, as this latter attacks from 
without and proceeds inward. In 1880 the 
life of treated poles was found to be thirty 
years. Poles taken down in that year 
which had been planted in 1849 and 
1850, were found to be as sound as when 
erected. Since then creosote has de- 
teriorated in quality owing to the in- 
creased value of some of its constituents, 
so that it seemed desirable to investigate 
the matter again. The author has traced 
the erection of creosoted poles in Ireland 
as early as 1858, and again in 1861, but 
as a systematic branding of the date of 
creosoting was not begun until 1873, it 
is impossible to identify with certainty 
the poles creosoted before that time. The 
result of an examination by percussion 
showed that the poles thus branded are 
apparently quite as sound as when first 
erected. Poles dated 1877 were being 
taken down, but were apparently as good 
as new, and would pay for _reerectidn. 
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THE EVOLUTION OF THE TELEPHONE 
SWITCHBOARD—I.* 


BY THOMAS D. LOCKWOOD. 


Two poets, as far apart chronologically 
as Lucretius and W. S. Gilbert, have sung 
the praises of the magnet; and the muse 
of Cowper has not disdained to celebrate 
such homespun and ordinary household 
gods as the sofa and the timepiece, and 
though the telephone switchboard is not 
a prominently manifested effect of a 
great force of nature, and not even a 
houschold god, it is in such close alliance 
with more than one of nature’s forces, 
and stands in such faithful attendance 
to some of our home divinities, that it 
well merits more attention from the 
chronicler than it has thus far received. 

The highly organized and highly 
specialized collocation of apparatus that 
we now term the telephone switchboard, 
and which is at present employed in the 
large central stations of our great city 
exchanges, such as the Cortlandt street 
central station in New York, and the 
main central station in Boston, as a means 
of carrying out the varied and complex 
functions required at the central station 
end of a great number of telephone cir- 
cuits, has doubtless been seen by, and is 
familiar to many of you; while probably 
many more have a speaking acquaintance 
with it, and have considered it with more 
or less attention. 

Its present condition of relative per- 
fection and high efficiency has, however, 
been attained only after persistent effort, 
and after many previous attempts, each 
in its result showing some progress, but 
each indicating or developing faults and 
errors to be overcome by its successor. 

At the outset of the telephone exchange 
business every telephone man had to learn 
his trade. Even the telephone itself was 
but two years old, and except Professor 
Bell and his immediate associates no one 
knew anything worth mentioning about 
that instrument or its capabilities. None 
certainly could foresee what direction 
the lines of improvement would take; 
and none could foreshadow the extent of 
growth which might be expected for such 
systems. 

But notwithstanding the general igno- 
rance, the telephone exchange came into 
existence; and with it necessarily came 
something for the convenient connection 
and disconnection of lines. It would be 
profitless to devote much time to the 
earliest switchboards of all. It is enough 
"A paper read at the 172d meeting of the American In- 


e of Electrical Engineers, New York, January 23, 
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to say that during what I may call the 
dark ages of exchange telephony, the 
switching appliances were of three dif- 
ferent types; and this largely because in 
the beginning there were three different 
classes of incipient telephone engineers. 
The electrical expert coming into the tele- 
phone exchange forms the ordinary or 
regular telegraphic systems, naturally 
pinned his faith to the standard pin 
switchboard usually employed by the tele- 
graph companies. Those coming from 
special systems such as the stock quota- 
tion printing, burglar alarm and district 
messenger companies as a rule exhibited 
a preference for a switchboard whereon 
the lines had brass terminal plates with 
plug holes-in them, the same to be united 
by switch-cords armed at both ends with 
plugs to be inserted in these holes. The 
telephone men with no previous tele- 
graphie experience of any kind, chiefly 
those who had grown up round Professor 
Bell, and under the influence of his im- 
mediate associates, were inclined to 
eclecticism as regards the rival claims to 
merit of pin and cord switchboards; but 
believed in dividing the work of inter- 
connecting and its suboperations between 
two or more operators, of whom one set 
received calls and made the required 
connections on the switchboard proper; 
while the others acting in some sort as 
dry nurses to the subscribers, supervised 
the communication, sent outgoing calls 
and cncouraged the subscribers to talk. 
As a means of receiving calls, some of 
the pioneer switchboards had a row of 
electric bells mounted along the top of 
the board, one for cach line, and in such 
cases there was a normally connected bat- 
tery, supplying current to a group of 
lines, the bells being operated by break 
keys at the substation. Still others had 
closed circuit annunciators, one for each 
line, these also being operated by break- 
ing the circuit. Soon, however, the bat- 
tery was discarded, being superseded by 
magneto generators at the substations, 
and then of course open circuit an- 
nunciators were substituted at the central 
stations. It is of interest to note that 
the battery, discarded twenty years ago 
as a cumbersome adjunct, is now one of 
the most cherished features of central 
station practice, and all through the his- 
tory of telephone practice, thus it has 
proved, that appliances and methods dis- 
carded as being inferior at certain stages, 
have been revived under the stimulus of 
more favorable conditions and advanced 
knowledge, and have turned out to be 
useful in the highest degree. 
+ Before 1880, it had become decidedly 
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manifest that some kind of telephone ex- 
change service must be provided during 
the night. Few exchanges could afford 
to keep regular operators constantly at 
work later than ten o'clock. Conee- 
quently, a compromise measure was re- 
sorted to, and a night operator was sta- 
tioned in the central office with permis- 
sion to sleep, and a night alarm consist- 
ing of a loud sounding vibrating bell was 
provided, connected in a local circuit ex- 
tending in one direction to a bar consti- 
tuting a stop on which all annunciator 
drops might fall, and in the other direc- 
tion to all of the several drops, so that 
the operation of any annunciator would 
ring the bell and awaken the operator. 
This contrivance is still employed in 
many small exchanges, and enables ex- 
changes to remain operative at might, 
while as yet the number of subscribers 
is so small that a night attendant could 
not be otherwise afforded. Before this 
date it was discovered that while the 
Western Union pin switchboard unmodi- 
fied might be a satisfactory switchboard 
for telegraph offices, it was decidedly un- 
satisfactory for a telephone exchange. It 
was slow; it was not easily manipulated ; 
it did not easily lend itself to cooperation 
with the other exchange apparatus, and 
it occupied considerable space. In brief, 
it had been devised for the needs of a 
telegraph office where a switchboard is 
but an incidental device arranged mainly 
to facilitate the connection of any par- 
ticular line with any particular instru- 
ment or battery, and only on rare oc- 
casions to connect one line with another. 
In telephonic work, however, the function 
of the exchange is the interconnection of 
one line with another at all times and 
nothing else. To paraphrase the well- 
known couplet of Byron, the switchboard 
is in the telegraph office a thing apart; 
it is of the telephone exchange the whole 
existence. 

Summarizing these considerations, it 
may be truly said that the main difference 
between the telephone exchange switch- 
board and that of the telegraph office, or 
any preceding system, was that whereas 
the manipulation of the telegraphic 
switchboard involves the employment of 
experts, the telephonic switchboard is so 
designed that it may readily be operated 
with great celerity by persons who are 
not only inexpert, but who actually are 
entirely ignorant of the nature of the 
operations which they continually per- 
form. | 

In 1880 the most representative ex- 
changes had switchboards employing 
long branch or painted connection strips 
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extending from end to end of the board. 
In New York as elsewhere, switchboards 
possessing this feature were employed, 
but there the preferred switchboard was 
operated by cordless plugs, the cross- 
strips having a number of plug-holes, 
while a series of vertical conductors 
representing the subscribers’ lines crossed 
these horizontal strips at a right angle in 
the rear of the board, these being spring 
plates overlapping the holes. Thus, when 
the plug was inserted in the hole of the 
cross-strip, it made a good rubbing con- 
nection with the spring line strip behind. 
The cross-strips were arranged in pairs 
and were connected by looping wires to 
an adjacent table fitted with an operator's 
telephone and a call generator where con- 
nections were supervised, and any two 
lines concerned in a connection were at- 
tached by separate plugs to the two strips 
of a pair respectively. 

In other cities the long brass strips 
were employed without any vertical line 
strips, each line being represented by a 
single spring-jack only. When such was 
the case the connection could not be ef- 
fected by simple plug connectors, but 
necessitated the employment of cords 
fitted at one end with flat wedges to enter 
the spring-jacks, and at the other with 
plugs to énter the holes in the crossing 
strips. In this case, also, the crossing 
strips were looped to tables where the 
connections were supervised by operators. 

In these systems an incoming call an- 
nounced itself by the fall of an an- 
nunciator. One of a number of switch- 
men (so-called) provided with a mag- 
neto telephone connected with a loop-plug 
adapted to fit the spring-jack of the call- 
ing line, would plug in and receive the 
order. The same switchman then united 
the calling line and the line wanted to 
the two cross-strips of some particular 
pair, and thus connected ‘them not only 
with one another, but also to the table 
of some particular operator. The oper- 
ator notified of the connection thus made, 
would first send a call current from a 
generator to the subscriber wanted, and 
receive his answer orally, and would then 
unite the two lines through a disconnect- 
ing drop. It was usually a matter of diffi- 
culty to vet the two subscribers to talk 
with one another, and the operator had, 
as it were, to coax them along. 

An early appearing difficulty with this 
class of switchboard was that the connect- 
ing strips running as they did from end 
to end of the switchboard took up an 
amount of space entirely disproportionate 
to their usefulness. Accordingly, they 
were later severed at one or more places, 
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so that a number of connecting strips on 
the same horizontal plane might be 
severally connected to the same or differ- 
ent operators’ tables. 

Although the pin switchboard unmodi- 
fied had not proved itself to be desirable, 
a new form of it was evolved during the 
year 1880, which considerably prolonged 
its lease of life. It was in desk form with 
a vertical part behind the desk, and in 
it the lines were represented by corrugated 
strips of brass mounted on edge, and 
crossed without touching by a number of 
other corrugated brass strips also mounted 
on edge; the connections of any two line 
strips with any one or two cross-strips 
being made by sheet brass connection 
plugs adapted for insertion at the inter- 
sections. 

This switchboard was arranged in a 
number of groups, each to be presided 
over by a single operator performing all 
of the several functions in the connection 
of lines; and several cross-strips were 
assigned to her for local connections, 
while a certain number of others were ex- 
tended to each of the other sections. An 
attempt about this time was made to 
classify lines by the trades, professions 
or vocations of the subscribers, but this 
failed by reason of the fact that it turned 
out that very few subscribers cared to 
communicate with others in the same 
business. 

One horizontal strip of each group was 
connected with an earth branch including 
the telephones of the operator of such 
group, and another such strip was in like 
manner connected with the magneto gen- 
erator of the same operator. ‘Thus, by 
inserting a connection plug at the inter- 
section of any line plate with the oper- 
ator’s telephone or generator ‘cross-strip, 
and performing any other requisite oper- 
ation, the operator might converse with 
the subscriber or send a call. 

This switchboard was of low-initial 
cost, and was, therefore, suited to the 
times, for it had already been discerned 
that the income of a telephone exchange 
was not by any means all profit. It was, 
however, mechanically and electrically 
bad.. It occupied considerable space and 
the electrical connections made by its 
plugs were imperfect. There is, indecd, 
a legend that an electrical engineer was 
visiting a certain central station, where 
this switchboard was exhibited with pride, 
and asked whether the plugs made good 
connections. When assured that they did, 
it is said that he blew at the switchboard 
with the result that some forty or fifty of 
the plugs were blown out of place. 

Meanwhile it had dawned upon a num- 
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ber of the telephone men of the day that 
the separate call generator at each switch- 
board adapted for manipulation by the 
operator might be profitably superseded 
by a common gencrator supplying the 
entire central station, and having 
branches to each operator’s position, and 
keys whereby the current might be trans- 
mitted over any line at will. This some- 
times, and especially where power could 
not conveniently be applied, took the form 
of a calling battery supplemented by an 
automatic electromagnetic pole-changer, 
but was preferably an alternating-current 
magneto-electric generator, driven by any 
suitable power. 

It will be seen that up to this time, 
indeed up to about 1884, there was no 
uniformity in switchboard apparatus, and 
there was no standard switchboard. - 

It had been ascertained by experience 
that the function of the central station 
was not merely to connect and disconnect 
telephone lines. It was far more com- 
plex. Calls were to be received, and sig- 
nal-receiving appliances therefore were 
to be provided. Calls were to be answered 
and orders received, and for this purpose 
means were requisite to connect the oper- 
ators’ telephones with a call-originating 
line. Before connection could be estab- 
lished ‘between a calling and a wanted 
line, it was essential to ascertain whether 
such wanted line might not be already 
engaged, and for this ready means of 
communication between the operators was 
necessary. If occupied, the fact had to 
be reported to the call originator. If not, 
a call signal had to be sent to the station 
wanted, and thus means for sending sig- 
nals was also essential; and finally some 
device had to be rearranged for the indi- 
cation and reception of ring-off signals. 

Most of these appliances had of course 
been associated in a kind of haphazard 
fashion with switchboards from the be- 
ginning, but not until about this time 
was any attempt made to incorporate 
them in the switch apparatus as a definite 
part thereof. 

Upon the commercial introduction of 
the multiple switchboard, which, though 
invented as early as 1879, did not obtain 
general acceptance until about 1884 or 
1885, it seemed that the time for organiz- 
ing these several devices into a complete 
and self-contained machine had arrived. 

The thought underlying this type of 
apparatus is that the entire switchboard 
shall be divided into sections of suitable 
magnitude, and that each telephone line 
entering the station shall pass to every 
section and be furnished at each with a 
switch socket, so that at each section any 
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two of the entire number of lines may be 
united for through communication. As 
practically worked out, the call-receiving 
indicators of the whole number of lines 
were divided between the sections, and 
thus it came about that the call of a sub- 
scriber is always answered at some one 
section, and that switch connections in 
response to such call and between the 
calling and the wanted line are always 
made at the section where the call has 
come in and been answered. 

There is no truth, however, better es- 
tablished than this, that each radical ad- 
vance in electrical apparatus involves and 
paves the way for a number of subsidiary 
devices. And so it was here. The very 
fact that all of the incoming substation 
lines were represented by switch-sockets, 
and were accessible at each of a plurality 
of switchboards or switchboard sections, 
rendered further invention imperative. It 
became absolutely necessary to provide 
some means whereby the operator at any 
one of the sections could quickly find out 
for herself whether a line called for was 
or was not “busy.” Accordingly, such 
means were devised. Without a “busy 
test”? the multiple switchboard would be 
little better than a theory. Provided with 
a busy test system it becomes the prac- 
tical basis of continued subsequent im- 
provement. 

Nearly all practical “busy test” ar- 
rangements provide that the insertion of 
a switch-plug into any one of the switch- 
sockets of any line at any switchboard 
shall bring about some electrical change 
which can be tested for, and detected at 
all of the other switch-sockets of the same 
line. If found to be present, the oper- 
ator infers that such line is busy, but if 
when tested for such change be not mani- 
fested, the line is free and may be 
switched. 

Scores of “busy test” arrangements 
have been proposed, but few are really 
practical. In that which was associated 
with the earlier multiple switchboards, 
the socket frames of every line were repre- 
sented on the face of the board by a metal 
ring surrounding the plug-hole; and all 
the metal rings of all of the sockets of 
each line were permanently united to one 
another by a wire running along at the 
back. The shank of the switch-plug was 
also wholly of metal, and when inserted 
in the socket of any line at any board it 
acted to establish a conductive connection 
between the telephone line proper and the 
conductor uniting the metal rings, thus 
grounding the latter, since the telephone 
line was grounded at the substation. A 
small battery was included in circuit with 
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the operator’s telephone at each section 
operator’s position, and’ keys were pro- 
vided whereby the telephone might be 
looped into any of the switch-cords, a 
number of which were placed at each posi- 
tion. Thus to test at any section for the 
ground, cross, or other abnormal condi- 
tion, which would indicate that a wanted 
line was engaged at some other section, 
it was merely necessary to touch the tip 
of the switch-plug to the metal ring 
(hence termed the “test ring’) of the 
socket, which at such section represented 
the line called for. Should the wanted line 
be busy, a portion of the current of the 
small battery would pass by way of the 
test ring and the tip of the plug through 
the operator’s receiver and produce a 
clicking sound therein; but if the line 
when thus tried were disengaged, no such 
sound would be heard. In the multiple 
switchboard of that period, the jacks or 
sockets of the lines at each section were 
arranged in panels over the front of the 
board; the call devices were annunciators 
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arranged in banks below these panels; the 
switch-cords with plugs at each end hung 
from a kind of gallows frame above, and 
on a keyboard in front of the operator 
were keys associated with the several 
switch-cords, respectively, for directing 
the call current over any line switched to 
any particular cord, and for similarly 
connecting the operator’s telephones in the 
circuit of any cord to answer calls, and to 
talk with either subscriber. The discon- 
necting annunciators, one for each switch- 
cord, were mounted on a single row at 
each section. The circuits were of the 
single-wire type with earth return; the 
switch-sockets of the several lines—one 
for each line at each section—each had 
a spring and point contact, and these con- 
tacts, as indicated in Fig. 1, were all in 
series in the line. 

As arranged for the switchboard of 
that period, the operators’ telephones 
common to all cords of the section, were 
connected in an earth branch of the cord 
conductor, and the disconnecting an- 
nunciators, one for each switch-cord, 
were each connected directly in the cir- 
cuit of its own cord. Fig. 2 indicates 
this arrangement. 

Switchboards of this general type were 
installed for several years—the first one 
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employed in New York being placed ina 
central office in John street—and in gen- 
eral were clear improvements over every- 
thing preceding them, and among other 
features of advantage they greatly in- 
creased celerity in operation. 

The disclosure, under operative condi- 
tions, of faults, weaknesses and oppor- 
tunities for improvement was, however, 
inevitable, where the engineers of both 
manufacturer and user were constantly 
on the watch. It was very soon observed 
that the manipulation of switch-cords 
hanging from a point above, was a strain 
upon the operators, besides being in other 
respects inconvenient, and soon their 
position was changed, and the plugs were 
made to rest with the calling and listen- 
ing keys on the keyboard, the cords hang- 
ing below with a weight for each, to keep 
it taut, and for its automatic retraction. 
Then it was noted that the speed of opera- 
tion was restricted because on the receipt 
of a call signal, the jack of the line, the 
call of which was to be answered, had to 
be found in the panel where it and ad- 
jacent numbers were placed, and to the 
avoidance of this defect, the next im- 
provement was directed. There was pro- 
vided for each line at the section where 
its calls were answered, an additional 
switch-socket to be used for the answer- 
ing plug of a pair, and in responding to 
calls only. This was termed the “answer- 
ing jack,” and was placed close to the 
call signal of its own line. Switch con- 
nections were greatly facilitated by this 
expedient because whenever a call was re- 
ceived the operator was not required to 
take thought, but might at once plug 
into the answering jack which was 
close by. 

After some four or five years’ use of 
grounded circuit multiple switchboards 
it became evident that the time for the 
inductively neutral metallic circuit had 
arrived. One multiple board, the largest 
thus far constructed, had been set up and 
wired for grounded circuits, but 5 
clearly was it seen that to proceed 
further in that direction would be a mis- 
take, that this board was not put into 
operation until it had been completely 
rewired for metallic circuits. This ad- 
vance was a radical one, and followed the 
introduction of underground wires, al- 
most as a matter of course. The seres 
mode of arranging the spring-jack con- 
tacts was at this time retained, these be- 
ing in one conductor, while the other 
main conductor was connected by parallel 
branches to the test rings of the cireuit 
at the several sections respectively. 

In this arrangement which is shown 10 
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Fig. 3, the call annunciator was connected 
on the answering-jack section between 
the two main conductors, the normal cir- 
cuit through it being opened by the sepa- 
ration of the jack contacts when the 
switch-plug was inserted. This step in 
the onward progress of the switchboard 
catrieg one or two auxiliary improvements 
in its train. The operators’ telephones 
and clearing-out annunciators were no 
longer connected alternatively in series in 
the cord conductors, but after a few 
tentative arrangements, were bridged be- 
tween the cord strands, controlled, how- 
ever, as before, by their several keys; but 
when thus placed, it became necessary to 
wind the disconnecting annunciator with 
many turns, and thereby give it a high 
resistance and impedance, as otherwise 
the voice currents from either of two cir- 
cuits switched together, tended to be 
shunted through the bridged signal de- 
vice. 

The switchboard had now become a 
really good and homogeneous machine, 
well adapted to satisfy the conditions and 
requirements of its own day, and here 
for awhile its development seemed to be 
stayed. Yet it was soon seen that there 
was abundant scope for further advance. 
New switchboards became old, and old 
ones older. Others though still new were 
employed in the soft-coal consuming 
cities of the Middle West. In all of these 
cases, and more particularly in those last 
named, the series-connected jacks de- 
veloped high-contact resistance which ma- 
terially weakened the loudness and clear- 
ness of conversation transmitted through 
the circuits concerned, and as the num- 
ber of lines connected increased with 
marvelous rapidity, it was found that the 
switch-sockets occupied too much space 
on the face of the board, so that a con- 
siderable reduction in size soon became 
imperative, in order that the requisite 
number of sgwitch-sockets might be 
crowded, without detriment to operative 
efficiency, into a given space. 

The subsequent development of the 
telephone switchboard depended upon the 
outcome of three apparently parallel and 
independent, but really coordinate and 
gradually convergent lines of investiga- 
tion, which were all about this time un- 
der consideration. 

These investigations 
toward: 

(a) The further improvement of the 
switchboard apparatus proper, by abolish- 


directed 


were 


ing the serially connected jack contacts, 


which, as indicated, were a prolific cause 
of imperfect service, and by substituting 
some form of construction wherein each 
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subscribers line, when switched to 
another, would have a clear, continuous 
and highly conductive path through the 
switchboard for the voice currents, to- 
gether with such other changes as each 
progressive advance might render neces- 
sary. 

(6) To do away, if possible, with the 
multitudinous transmitter batteries of the 
substation and operating room, and to 
substitute for them a common central 
source of transmitter current; for if this 


could be done, there would not only be 
effected a great reduction in the number 
of calls required, but such as were re- 
quired might be kept at all times under 
the eye of skilled employés. 

(c) To arrange if possible for the 
gradual displacement of the substation 
call generator. and the necessitv for its 
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operation in the transmission of incom- 
ing call signals, to provide that call and 
disconnect signals should be automatically 
transmitted by the simple acts of taking 
the receiver from the hook switch, and 
restoring it thereto, and to devise suitable 
appliances at the central station for the 
appropriate display of these signals. 
These several directions of prospective 
advance seem superficially to have little 
necessary community with each other, 
but the closer they are viewed, the more 
apparent will it appear that the realiza- 
tion of all would inevitably involve the 
complete reorganization of the switch- 
board, and that the efforts thus far de- 
voted to the subject must be regarded 
henceforth as having resulted mainly in 
the determination of the principles which 
should be followed, and of what features 
were and were not desirable in an ideal 
switchboard. This was a well advanced 
position, and constituted a definite 
foundation on which the completely or- 
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ganized superstructure of an efficient 
modern switchboard might be success- 
fully reared. 

Considering first the direct improve- 
ment of the switchboard as a means for 
the rapid interconnection and satisfactory 
through operation of lines, it is sufficient 
to say with respect to the diminution in 
the size of the parts, that experience and 
practice had by this time enabled manu- 
facturers to make spring-jack and other 
mechanism very small. The main prob- 
lem was clearly the elimination of 
the spring-jack contacts. But how? 
Naturally, by arranging the switch-socket 
contact members at each section in 
parallel branches from both of the main 
conductors of their respective lines. But 
here was a difficulty, the serial spring- 
jack contacts were not by any means pur- 
poseless. The manifestation of incoming 
calls involved a subscriber’s circuit, closed ` 
at the central office end, and an an- 
nunciator or similar call device connected 
in it, and the main purpose of the 
separable contacts in each jack was to 
ensure that while the spring member of 
such contacts which wae on the lineward 
side should engage the inserted plug, the 
same should also be lifted by the plug tip 
from the fixed or insulated pin con- 
tact, thus opening the circuit at that 
particular eocket, and cutting off all that 
portion of the circuit inwardly; that is to 
say, the original terminal including all 
following switch-sockets, together with 
the annunciator. Herein lay the diffi- 
culty, for if the insertion of the plug 
merely made contact with two branch 
springs, and did not sever the main con- 
ductors, how should the original termina] 
and annunciator be cut off ? 

It is of interest to note that the con- 
nection of multiple board jacks in parallel 
was not at this time a new idea. Indeed, 
the multiple board as first devised wae on 
this plan, but as then suggested, the diffi- 
culty outlined did not occur, since the 
board in question was intended for use 
in association with circuits over which 
incoming calls were not sent (there be- 
ing a special call circuit), which circuite 
therefore did not have a central station 
annunciator, and might be, and were left 
normally open. 

Every telephone engineer had known 
almost from the inception of the art, that 
electromagnets indiscriminately placed 
in series in a telephone circuit strongly 
opposed the passage of the rapidly chang- 
ing voice currents, making reproduction 
of speech weak and indistinct, and by 
this time Oliver Heaviside had coined the 


word “impedance.” 
(To be continued.) 
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Electrical Patents. 


It has heretofore been customary in the 
manufacture of double cranks and shafts 
therefor to forge a piece of metal into the 
approximate required form, which em- 
bodied an enlarged solid eccentric portion 
which was afterward turned out to form 
the inner opposing faces of the crank- 
cheeks and the journal for the connecting 
rod. This operation involved a very slow 
and hence expensive process of turning 
and the waste of a large amount of ma- 
terial as well. A new process of manu- 
facturing these cranks has been patented 
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by Mr. John P. Brophy, of Cleveland, 
Ohio, who has assigned his entire interest 
to the Cleveland Machine Company. In 
carrying out this improved process, two 
duplicate members or elements are formed 
by drop-forging, each element having a 
cheek portion, a crank-shaft boss and a 
connecting rod journal boss. The thick- 
ness of the cheek portion and the diam- 
eters of the bosses are made somewhat 
greater than they are intended to be in 
the finished crank, and the combined 
length of the connecting rod journal 
bosses is made somewhat greater than the 
intended length of such journal in the 
finished crank. Each of the two elements 
or members is subjected to a turning or 
milling process, and its inner face—that 
is, the face contiguous to the connecting 
rod journal boss is finished off to a per- 
fect plane at right angles with the journal- 
boss axis. They are then placed with the 
two journal bosses in juxtaposition on 
either side of a rigid block having two 
parallel. plane surfaces. These two sur- 
faces are located a distance from each 
other—that is, exactly equal to that which 
it is required the two inner faces of the 
finished cranks to be. The two elements 
are then moved toward each other until 
the journal-boss axis touch and a current 
of electricity is passed through such 
bosses of a character that will heat this 
to a welding heat. The approach is then 
continued until the inner faces of the 
cheeks contact with the adjacent faces of 
the blocks, the ends of the two bosses 
thereby becoming wedged into and welded 
to one another. The two crank-shafts are 
then welded upon the bosses, after which 
the shaft portions and the connecting rod 
journal are placed in a lathe and finished 
off to the required dimensions. 
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Mr. John Stone Stone, Boston, Mass., 
has secured some additional patents -on 
his system of wireless telegraphy, the 
fundamental principles of which were 
described in the ELECTRICAL REVIEW of 
December 20. Two of these cover a 
method and apparatus for simultaneously 
transmitting and receiving space tele- 
graph signals, If two similar vertical 
transmitting conductors have developed 
in them electric oscillations equal in 
amplitude and opposite in phase, electro- 
magnetic waves will emanate from each, 
and at all points equally distant from the 
two vertical conductors these waves will 
be equal and opposite. Such pointe lie in 
a vertical plane equally distant between 
the two vertical conductors, and since the 
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OSCILLATORS. 
clectromagnetic waves from the two ver- 
tical conductors are throughout this place 
equal and opposite, their effect through- 
out the plane is nil. If, then, vertical re- 
celving conductors be placed in this ver- 
tical plane, they will be unaffected by the 
oscillations developed in the two trans- 
initting conductors. More than two 
transmitting conductors may be used, 
provided the amplitudes and phases of 
the oscillations be properly chosen. In 
using this system it is preferable to place 
the transmitting conductors so that the 
resulting magnetic waves are most power- 
ful in the direction of the receiving sta- 
tion, which may be done by placing them 
one-half a complete wave-length apart 
and in a vertical plane, including the 
vertical conductors of the distant, receiv- 
ing station, as in this position the waves 
emanating from the two conductors will 
reenforce each other. Two other patents, 
covering a method and apparatus for re- 
laying space telegraph signals, depend 
for their operation upon the same prin- 
ciple. By placing the receiving conductor 
between the two transmitting conductors 
this can be used to operate a local circuit, 
hy this means repeat through the two 
transmitting conductors, which are so ar- 


ranged as not to interfere with the receiv- 
4- 
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ing conductor and the message received 
by the latter. Another patent of this 
series, for relaying space telegraph sig- 
nals, depends for its operation upon the 
tuning of the receiving and transmitting 
conductors. These are so tuned that the 
receiving conductor responds to but one 
frequency, which is different from that 
to which the transmitting conductor re 
sponds. The action of either of these con- 
ductors in no way interferes with that of 
the other, the message being received in 
one frequency and sent on in a different 
one. Two other patents to the same in- 
ventor cover a method tuning vertical 
wire oscillators and the apparatus for this. 
This is done by surrounding the con- 
ductor with a sheath formed of a medium 
of greater permeability than the air, but 
not conductively connected with the con- 
ductor, and by balancing the increased 
inductance thereby obtained by a suitable 
capacity. This may be accomplished by 
surrounding the wire by an insulated 
covering, about which is erranged a para- 
magnetic sheath, circumferentially con- 
tinuous, but longitudinously discontinu- 
ous. This may then be covered over 
bv another layer of insulation. Another 
patent of this series relates to an 
apparatus for determining the direc- 
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tion of space telegraph signals. For this 
purpose the energy of the waves 1s Te- 
ceived in several conductors, which may 
or may not be so connected as to form 
parts of a closed network. The oscilla- 
tions thus received are conveyed to a swt- 
able translating device. By changing the 
position of the several conductors rela- 
tive to the direction of motion of the elec- 
tromagnetic waves until the position 1s 
found at which the combined effect upon 
the translating device of the several os- 
cillations is nil, the two conductors w1 
then lie in the plane of the translating 
device. 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—II]. 


Notes on Progress in Europe and America. 


BY JOHN B. C. KERSHAW. 


Nickel: Production in Canada. 

A correspondent who signs himself 
R. D. W., in a letter published in Engi- 
neering, London, on November 14, 1902, 
gives some interesting facts relative to 
the production of nickel ores in the Sud- 
bury district of Canada, and smelting 
operations at Sault Ste. Marie. The pure 
nickel ore is shipped to Sault Ste. Marie, 
where, after roasting to remove the sul- 
phur, it is pressed into briquettes. These 
briquettes are intended for use in the 
ordinary blast furnace with iron ores, the 
percentage of nickel in the resultant pig 
being thus determined by the relative 
weight of nickel ore charged with the 
other raw materials. The blast-furnace 
plant is not yet ready for operation, and 
the nickel . ore briquettes are being 
stacked in large quantities. The nickel 
ores containing copper are roasted and 
smelted at the mines, a copper nickel 
matte being obtained containing sixteen 
per cent nickel and eight per cent copper. 
A bessemerizing plant for removal of the 
iron and other impurities from this matte 
is now being erected, and it is intended 
to complete the cycle of operations by the 
erection of a large electrolytic refining 
works at Sault Ste. Marie. The writer 
of the letter I have been quoting gives 
no details of this electrolytic process, but 
I believe that a method of separating 
nickel and copper, patented in the name 
of Titus Ulke, is to be used. It would 
also appear that the Clergue electric 
smelting process, by which ferro-nickel 
was to be obtained by one operation from 
the nickel ores of this district, is not to 
be employed in these later developments, 
and it would be interesting if the writer 
of the letter had given the reasons for 
this change of plans. 

New Water-Power Centres in America. 

The development of new centres of 
electrochemical industry is proceeding 
rapidly in America, and although Niagara 
still remaing the most important example 
of water power applied to the conduct of 
chemical and metallurgical operations, 
there are signs that in course of time the 
Massena and Sault Ste. Marie power de- 
velopments may rank second and third 
in magnitude and importance. The de- 
velopments at Massena have been hindered 
by financial embarrassments, due to 
neglect on the part of the promoters of 
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the original company to organize the in- 
dustrial side of the undertaking; $10,- 
500,000 has been expended, and a 50,000- 
horse-power generating plant has been in- 
stalled. Foreclosure proceedings on the 
part of the debenture holders have been 
followed by a reorganization of the com- 
pany and the issue of new shares: The 
industrial position will, it is hoped, now 
rapidly improve, for the Pittsburg Re- 
duction Company has bought land at 
Massena and has arranged to commence 
the manufacture of aluminum on a large 
scale. A short illustrated description of 
these new works appeared in our columns 
on September 20, 1902. At Sault Ste. 
Marie the power developments are now 
likewise completed, and $5,000,000 has 
been expended upon a power plant of 
40,000 horse-power. 

The new power-supply canal was for- 
mally inaugurated on October 25, 1902. 
The total power available at the “Soo” 
is 60,000 horse-power, and in time it is 
probable that the locality will become a 
centre of flourishing chemical and metal- 
lurgical industry. At present, the factory 
of the Canadian Electrochemical Com- 
pany, which manufactures alkali and 
bleach by the Rhodin process, is the only 
representative of the new industries, but 
a nickel refining works and a calcium 
carbide factory are planned, and the first 
of these is in course of erection. Shaw- 
inigan Falls, in Canada, is a third centre 
which is rapidly growing in importance; 
18,000 horse-power has been developed 
here at the comparatively low capital cost 
of $600,000. An aluminum reduction 
works and a wood-pulp factory are at 
present the chief users of the power avail- 
able. Recent information from Montreal 
indicates that the surplus power is to be 
transmitted to that city by a bare over- 
head aluminum conductor. 


The Electrical Production of Iron and Steel. 


The reduction of iron ores and direct 
production of steel in the electric furnace 
are now attracting some considerable at- 
tention, and experimental work in this 
direction is at the present moment being 
carried on at a large number of places 
in Europe, and at one or two in America. 
The slump in calcium carbide values in 
Europe is the chicf cause of this activity 
on the part of electricians and engineers 
in relation to iron and steel, for in France 
and Switzerland a very large number of 
carbide plants have been shut down and 
much water power is running to waste in 
these disused works. If the production of 
iron and steel in the electric furnace 
should prove successful from an eco- 
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nomical point of view, it will be a com- 
paratively simple matter to adapt the 
furnaces in these idle carbide works to 
the new manufacture. The Stassąno is 
the best known of the furnaces and proc- 
esses now being experimented with, and 
it is “reported” to be in operation on a 
considerable scale at Pontedecimo, near 
Genoa, in Italy. Conley, Harmet, Her- 
ault, Keller and Kjellin are other electro- 
metallurgists who have studied this appli- 
cation of electricity, and have patented 
processes and furnaces which are now un- 
dergoing trial on an industrial scale. Up 
to the present time little reliable infor- 
mation has been published concerning the 
efficiencies of these processes from a 
thermochemical point of view. The 
most detailed figures yet published 
have related to the early trials 
with the Stassano process in Italy. 
These showed that 2.7 electric horse- 
power-hours were required per kilo- 
gramme of metal produced, and that in 
Italy the electric power required for one 
metric ton of iron and steel would only 
cost eighteen francs, or $3.10. Two and 
a half years ago, in the Electrical Review 
(London), I submitted these figures and 
estimates to a careful examination, and 
I expressed the following opinion: 

“It is, therefore, improbable that the 
electrical method of iron and steel pro- 
duction will enter into competition with 
the older blast furnace method of manu- 
facture in countries where fuel is reason- 
ably cheap, and the Stassano process is 
only likely to prove successful at present 
in countries where fuel is expensive, 
water power abundant and heavy protec- 
tive tariffs on iron and steel exist.” 

Nothing has occurred during the Jast 
two and a half vears to lead me to alter 
the wording of the above opinion, and I 
fear that those who are sinking both 
money and hopes in the present experi- 
ments are doomed to disappointment. 

The regenerative gas furnace and the 
blast furnace are the most efficient heat- 
ing appliances used in industrial opera- 
tions, and electricians can only hope to 
displace them by electric furnaces when 
coal and coke have become comparatively 
scarce and expensive—t. e., in another fifty 
or one hundred vears. As practical illus- 
tration of the truth of the above remarks. 
I may add that the Italian company which 
was experimenting with the Stassano 


process is stated to be in liquidation. (See 
January 23, 


Zeits. f. Electrochemie, 
1902.) 
— —_o de 
French Wireless Telegraphy Com- 
mission. ` 


The Minister of Commerce, France, has 
appointed a commission to examine into 
the question of establishing a bureau of 
wireless telegraphy. The commission 
consists of M. Perrard, assistant sceretary 
of state, and members from the bureau of 
commerce, ministry, telegraphy, foreign 
affairs, colonies, war, interior and arts, 
marine and public works, 
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Paris Exhibition of Automobiles. 

The exhibition of motor cycles and 
automobiles recently held in Paris gave 
an admirable illustration of the activity 
which is being displayed in this industry. 
A large building, the Grand Palais, was 
crowded with stands showing all types of 
machines and accessory gear. A special 
feature of the exhibition was the large 
quantity of motor cycles which it con- 
tained. Most of the machines exhibited 
were fitted with hoods and awnings for 
increasing the comfort of the occupants. 
Uncovered vehicles are now the exception. 
The outward appearance of the cars 
shows much improvement, and some im- 
portant modifications have been made in 
the under frame which increase the 
strength of the car and do away as much 
as possible with skidding. The wheel 
base has been increased considerably, and 
the gauge has been made wider, being 
now from fifty-one to fifty-five inches. 
The driving motors were almost always 
fitted to the front of the car. They con- 
tain generally four cylinders, although 
some three-cylinder motors were ex- 
hibited. The arrangements for circulating 
and cooling the cooling water have been 
improved. One type, which has been 
used by various manufacturers and is 
known as the “beehive” radiator, is 
placed vertically in front of the car and is 
enclosed in a perforated casing. This ar- 
rangement gives a very large cooling sur- 
face. The engine valves have attracted 
much attention, different manufacturers 
being divided on the question of mechan- 
ical control. Although mechanical con- 
trol adds to the complexity of the ma- 
chine, this is compensated for by the 
absolute regularity in action of the ad- 
mission and exhaust valves. These valves 
also enable the control of the motor to be 
almost as effective as in the steam engine. 
The standard ignition device is the mag- 
neto generator, though some makers pre- 
fer accumulators, charging these by a 
small belt-driven generator. Much prog- 
ress has been made in the means of power 
transmission, and direct driving for high 
speed is often employed. The tendency 
ig to do away with gearing in transmit- 
ting the movement of the motor to the 
wheels. Transmission shafts with uni- 
versal joints are often used. Chain driv- 
ing is being steadily abandoned, and the 
use of the belt is almost obsolete. No 
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new features in brakes were exhibited, 
except that they were more powerful. 
Lightness in construction, combined with 
increased power, is generally the direc- 
tion of improvement—in other words, a 
reduction in the proportion between dead 
and useful weight, combined with higher 
efficiency. Much still remains to be done, 
especially in the construction of the elec- 
tric automobile.—Abstracted from En- 
gineering (London), January 9. 
f f 

Incandescent, Nernst and Osmium Lights. 

This is an unsigned description of a 
series of tests conducted on the osmium 
light. The chief difficulties encountered 
by the manufacturers of this type of 
lamp are the high cost of osmium, its low 
resistance, making it suitable only for 
low-voltage circuits, and its weakness, 
making it necessary to support the fila- 
ment at several points. Up to the present 
time it has been impossible to make lamps 
for more than forty-five volts. In spite 
of these objections, the use of the lamp 
has increased because of its high effi- 
ciency. Where the potentials of the dis- 
tributing circuits are sixty-five volts or 
over, two or more lamps, as may be neces- 
sary, are connected in series. In form, 
the osmium lamp is not different from 
the usual incandescent lamp. The tests 
here described were made on nine twenty- 
five-candle-power lamps, which were con- 
nected in three sets of three lamps in 
series on a 104-volt circuit. The lamps 
were run for 275 hours, and the results 
are given in a table. These include read- 
ings of the horizontal candle-power for 
each lamp, and the current voltage and 
energy taken by each, readings being taken 
every twenty-five hours. This table shows 
a gradual increase in energy and a de- 
crease in candle4power for all the lamps. 
At the end of the run the lamps were 
still in fairly good condition, the loss in 
candle-power being about twenty-five per 
cent, the energy increasing from 1.53 
watts per candle to 1.95 watts per candle. 
A comparison is then made with incan- 
descent lamps, using a carbon filament, 
the Nernst lamp and the osmium lamp. 
The incandescent lamp taken was a 120- 
volt lamp giving twenty-tive horizontal 
candle. The average consumption is 
given as 3.2 watts per candle. The de- 
preciation charge for 300 hours is taken 
as 8.4 cents. With electrical energy at 


sixteen cents per kilowatt-hour, the aver- 
age cost per candle-hour is found to be 
0.05 cent. The figures for the Nernst 
lamp are as follows: A 130-candle-power, 
220-volt Nernst lamp, 2.05 average watts 
per candle; depreciation charge for 300 
hours, fifty cents, costing 0.035 cent per 
candle-hour. For the osmium lamp the 
figures are as follows: A twenty-five- 
candle-power, thirty-seven-volt lamp, 
1.65 average watts per candle; deprecia- 
tion, $1.25 for 300 hours; average cost 
per candle-hour, 0.043 cent.—Abstracted 
and translated from Electrotechnischer 
Anzciger (Berlin), December 14. 
a 
Cost of Stopping. 

Mr. R. W. Western has examined the 
expenses, actual and implied, involved 
in the stopping and starting of a street 
railway car. These expenses come under 
two heads—those associated with the cost 
of mechanical energy destroyed, and those 
implied in the loss of time. Since in 
stopping the car its kinetic energy is dis- 
sipated by wear and tear, it is not un- 
justifiable to assume that the proportion 
of maintenance and dilapidation upon 
the parts concerned ascribed to stoppages, 
is the same as the proportion of energy 
expended upon them. Considering & 
concrete case, a car weighing six tons and 
moving at ten miles an hour, it was found 
that the energy required to run the car 
one mile is equal to that absorbed by 
fourteen stoppages. Knowing the oper- 
ating costs per mile, the cost per stoppage 
can then be determined. The value of 
the time lost in stopping is found as fol- 
lows: From the general charges for of- 
fice and depreciation a figure can be 
found, giving this per car per minute. 
Knowing the total number of miles per 
car actually made, and computing the 
number which could have been made had 
there been no stops, the lost time can be 
found and the figure representing these 
charges can be divided between the run- 
ning time and the lost time. Besides the 
cost of interest during the delay, the loss 
of time to other passengers should be con- 
sidered. One passenger who stops a car 
carrying forty others to save himeelf the 
three minutes it would take him to walk 
to the nearest stopping place causes 4 loss 
of fifteen seconds to each passenger, OT 
ten minutes in all, the ultimate loss being 
seven minutes. The average cost to the 
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company of stopping the average car is 
probably about half a cent, and it is dif- 
ficult to avoid the conclusion that it 
would be profitable to encourage the use 
of regular stoppages, and discourage the 
use of casual stoppages. It is suggested 
that it might be worth while to try the 
plan of charging a minimum fare of half 
a penny to and from stopping places, and 
increasing this to one penny for passen- 
gens who stop the car elsewhere.—Ab- 
stracted from the Tramway and Railway 
World (London), December. 
a 
Soft Steels Used in the Construction of 
Electrical Machinery. 

This note by M. George Charpy gives 
a brief review of the means which are 
now used for studying the magnetic and 
electrical properties of steel. The prop- 
erties usually examined are the re- 
sistivity and permeability, and the hys- 
teresis coefficient. During recent years 
a systematic method, which may almost 
be called a science, has been developed, 
and has been given the name metallog- 
raphy. In this study samples of the 
metal are examined with a microscope, 
and it is thought that this is the best as 
well as the quickest method of deter- 
mining the properties of the metal. In- 
dustrial metals are never pure. Metals 
having identical chemical compositions 
may be very different. Thermic treat- 
ment modifies considerably the chemical 
distribution and the geometrical con- 
struction. Mechanical operations nat- 
urally cause deformation and often rup- 
ture of the elementary parts. Consider- 
ing the special case of steel: A pure steel 
is formed almost entirely of iron and 
carbon. Annealing at a high temperature, 
and cooling slowly, grains are formed, 
probably of pure iron surrounded by a 
body formed of interlaced threads of iron 
and carbide of iron. This is called per- 
lite, and as it contains all the carbon, it 
is naturally in proportion to the amount 
of that element contained in the metal. 
Microscopic examination shows a very 
different and characteristic structure of 
the steel when treated in various ways 
and when other elements are present. 
Tempered steel shows a surface composed 
of very small, irregular grains. Upon 
annealing, crystallization takes place, 
giving large grains interspersed at places 
with small ones, the condition of the 
specimen of course depending upon the 
method of annealing. If aluminum is 
present in the iron, the small grains are 
almost, if not entirely, absent. When 
worked mechanically these large grains 
are deformed and show very irregular 
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structure. Conductivity appears to be 
an additive property—that is to say, it 
depends upon the different constituents 
of the metal, or the total conductivity is 
the sum of the partial conductivities. M. 
H. le Chatelier found that the resistivity 
of annealed steel increased 1.2 microhms 
for each additional per cent of carbon. 
As the grains of iron are more magnetic 
than the perlite surrounding them, they 
act as small isolated magnets in a mag- 
netic medium. These grains may then be 
considered as elementary magnets, sub- 
stituting them for the molecular mag- 
nets assumed to exist in Ewing’s hypo- 
thesis. The energy absorbed in the 
mutual reaction of these magnets is a 
function of their number, so that it 
would be natural to expect a treat- 
ment such as annealing, which decreases 
their number, will improve the mag- 
netic properties of the metal. This is 
known to be the case. These microscope 
examinations, not only give us a true 
idea of the properties of steel, but in cer- 
tain circumstances may be used to esti- 
mate these properties. The author gives 
tables of results, and calls attention to 
the value of the study of steels contain- 
ing silicon and aluminum. Some re- 
markable samples were found, which 
gave values much better than those in 
ordinary use, but which were not equal 
to the samples recently described by 
Messrs. Barrett, Brown and Hadfield. 
The authors samples were, however, 
prepared in quantity, and the differences 
are attributed to this fact.—Abstracted 
and translated from Bulletin Société In- 
ternationale des Electriciens (Paris), 
December. 
a 


Works of the Central Electric Supply 
Company, London. 

This gives a description of a new Lon- 
don generating station which was put 
into service a few weeks ago. As yet the 
plant is not completed. Current is gen- 
erated at 6,000 volts, three-phase, this 
being the pressure delivered at the ter- 
minals of the dynamos, no step-up trans- 
formers being used. It is distributed by 
three-core underground cables to three 
stations of the Westminster Electrical 
Supply Company and the Carnaby street 
station of the St. James & Pall Mall 
Electric Lighting Company, where it is 
converted ints continuous current for dis- 
tribution. The conversion from high- 
voltage alternating current to the direct 
current at 400 volts for the Westminster 
system, and 220 volts for the St. James 
station, is effected without the use of 
step-down transformers, the motor-gen- 
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erator sets, consisting of an induction 
motor driving a direct-current generator, 
taking the full pressure. The generat- 
ing units are Willans-Oerlikon sets. 
There are at present one 780-kilowatt ma- 
chine and two 1,560-kilowatt machines 
installed. The complete equipment of 
the station will include two more of the 
larger units and two of the smaller size. 
The total capacity of the station will be 
8,580 kilowatts. The engines are of the 
Willans type, and were furnished by Wil- 
lans & Robinson. They are triple-expan- 
sion three-crank machines, with a central 
valve, single-acting type. The generators 
are three-phase Oerlikon machines run- 
ning at 180 and 230 revolutions per 
minute, respectively, and having a fre- 
quency of forty-six cycles per second. 
They are of the revolving field type, with 
exciters on the main shaft. The boiler 
equipment consists of eight vertical Cli- 
max boilers, furnishing steam at 200 
pounds’ pressure. For local service at the 
station two large two-pole Siemens gen- 
erators are provided, driven by 240-horse- 
power Willans engines. These generate 
continuous current at 200 volts, which ia 
used for lighting the buildings and 
operating the cranes, coal conveyors, etc. 
Current can also be supplied by these ma- 
chines for exciting any of the alternators 
in case of accident to the proper exciters. 
There is, further, a charging set, consist- 
ing of a synchronous motor driving a 
200-volt continuous-current machine and 
booster for charging batteries. This set 
is primarily used for charging the mains 
before they are connected to the alter- 
nators, the continuous-current machine 
being run as a motor for this purpose. 
Current is taken from the small alter- 
nator terminals through a transformer, 
and brings the mains up to pressure. 
The small machine is then synchronized 
with the large alternator, and the main 
is switched on. Each of these machines 
has a capacity of sixty kilowatts. The 
article gives some interesting illustra- 
tions of the switchboard in progress of 
construction. The ewitches are of the 
six-plunger Siemens & Halske high- 
tension type, worked from a lever in 
front of the board. The fuses are en- 
closed in glass cylinders divided into 
four partitions by paper, each quadrant 
containing a fuse strip, and the four be- 
ing connected in parallel. There are 


twelve cables leading from the station, 
all three-core 0.15 of a square inch cross- 
section. They are paper insulated Cal- 
lendar cables, lead covered, armored with 
galvanized steel wires 0.1 in diameter, 
laid solid in iron ducts.—Abstracted from 
Electrician (London), January 9. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


New Standard Dry Battery Tests. 

In order to provide more comprehen- 
sive data for the benefit of the engineer- 
ing profession, Mr. William A. Roche, 
42 Vesey strect, New York, has had 
numerous tests made upon some of his 
types of battery, with the idea of display- 
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Curve SHEET No. 1. 


ing in a thoroughly concise form their 
energy-producing qualities. Curves re- 
sulting from these tests are quite inter- 
esting, and some of them are submitted 
herewith. The cells whose tests are illus- 
trated by the following curve sheets are 
known as the Roche new standard dry 
battery No. 5. The weight of these cells 
js two pounds. Their internal resistance 
averages about 0.12 ohm, their voltage 
is rated at 1.52, and on short-circuit 
these cells will give from fifteen to 
eighteen amperes. 
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CURVE SHEET No. 2. 


Curve sheet No. 1 displays the perform- 
-ance of cne of these cells discharging 
through a resistance which is varied so 
that the current will always be two am- 
perces. It will be noted that the starting 
-voltage with resistance in circuit was 1.18, 
and that it required nearly three hours 
and ten minutes to reduce the voltage 
0.3, the voltage falling off almost uni- 
formly with respect to time. On releas- 
ing the cell from the test the voltage 
rapidly recovered, and in twelve hours the 
circuit voltage had returned to 1.20. 


Curve sheet No. 2 gives the discharge 
curves of the cell through 0.179 ohm. 
The current started at five amperes, and 
at the close of the test was slightly over 
two amperes, it requiring a little over 
two hours and thirty minutes to reduce 
it to this condition. The voltage of the 
cell on open circuit quickly recovered 
within twelve hours to 1.20 volts as in 
the former case. The watt-hours per 
pound of cell on a three-hour test was a 
little over 2.3. The gross weight of a cell 
was two pounds. 

Curve sheet No. 3 is interesting, as it 
shows the behavior of the cell on a heavy 
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noticeable in view of the fact that these 
cells are intended for intermittent work. 
In a subsequent test made on these cells 
on interrupted circuit, .conditions that 


would obtain in automobile work being 
duplicated, the results were very satis- 
factory. The cell was first tested with a 
commutator in circuit, which closed the 
circuit one-third of the time. The cell 
when operated under this interrupted 
load ran for three hours and twenty-five 
minutes with rests between each hour 
period. The current was taken with the 
commutator at rest both before and after 
the test, as was also the open-circuit volt- 
age. It was found that the current fell 
almost uniformly from 6.2 amperes to 
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short-circuit, and its subsequent re- 
covery. The cell was short-~ircuited 
through 0.056 ohm, and starting with ten 
amperes the current fell off until at two 
hours and fifteen minutes it had reduced 
to a little below two amperes. On releas- 
ing the cell from its load, the open-circuit 
voltage almost immediately jumped to 0.7 
of a volt, and after that by slower incre- 
ments it rose within an hour and forty 
minutes to 0.965 volt. This curve should 
be of interest to those who employ dry 
cells for the purpose of bell and telephone 
work. It shows that such a cell could 
endure a very severe short-circuit and 
almost immediately recover sufficient volt- 
age to work any ordinary apparatus to 
which it might be connected. 

In all three of these tests the voltage 
recovery is very prompt and is very 


5.2 during the period of the test, the 
open-circuit voltage falling proportion- 
ately. 

Finding that this arrangement would 
make the test unduly long, the com- 
mutator was changed and another was 
substituted, closing the circuit one 
quarter of the time. This ee 
quent test extended over a period 0 
twenty-eight hours of running and sixty- 
nine hours and twenty-six minutes 10 
rests, these rests being divided up at ap- 
proximate hour intervals, the aim being 
to duplicate automobile conditions a$ 
much as possible. On the start of this sec 
ond test the battery was able to force 42 
amperes through its circuit. At the close 
of the test it was able to force 1.2 amperes 
through the circuit, the capacity for de- 
livering current falling off practically 
uniformly throughout the run. At the 
close of the test the cell showed a marked 
and substantial tendency to recover its 
voltage and current-producing capacity. 
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Semi and Fully Enclosed Motors. 


In designing these motors care has been 
taken to fashion them so that they will be 
very compact and well adapted to direct 


attachment to machine tools and ma- 
The end-plate cast- 


chinery in general. 


Fig. 1.—FULLY ENCLOSED MOTOR. 
ings, which are bolted to the magnet 


frame and serve both as a protection to 
the armature and a support for the bear- 
ings, are constructed so as to secure great 
rigidity, and the shafts are made very 
stiff; these features being essential to 
motors that are particularly intended for 
gear driving. 

This line of motors comprises three 
types. The fundamental and most used 
type is the semi-enclosed, in which the 
vital parts are sufficiently protected from 
injury which might be caused by a large 


Fia. 


body striking them, and yet are provided 
with sufficiently large openings for good 
ventilation and access to the internal 
parts. In cases where the motor is ex- 
posed to flying metallic’or other particles 
some or all of these openings are pro- 
tected with metal gauze covers. In the 
fully enclosed motors the openings are 
covered by tightly fitting covers of thin 
malleable iron. 

Fig. 1 is a fully enclosed motor, and is 
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typical of the design of this line, which 
is manufactured in eight sizes. The 
range of outputs for the semi-enclosed is 


from three to forty-five horse-power, in- 


clusive. When the motors are gauze- 
enclosed or fully enclosed, the ratings for 
continuous service are reduced. Fig. 2 
is an interior view of the motor, showing 
the method of attaching the end-plate. 

The voke of the motor is of cast iron, 
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properly insulated from each other. The 
laminations are securely keyed to the 
shaft in the small machines, and in the 
large machines are keyed to the arma- 
ture spider. In either construction they 
are clamped together by insulated bolts 
in such a manner that the pressure is ap- 
plied at a point near the slots. The coils 
consist of heavily insulated wire, form 
wound. After being taped they are dipped 
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circular in form, with internal flanges 
machined to permit of the end-plates 
resting snugly against them. These end- 
plates are fastened by four bolts. The 
bolt holes are accurately spaced so that 
the plates may be revolved one-quarter 
or one-half a revolution, retaining the oil 
wells beneath the shaft when the motor 
is mounted on a wall or ceiling. 


3.—ASSEMBLED ARMATURE. 
The motor is of the multipolar type, 
the field poles being cast into the frame. 


These are of circular cross-section. Pole 
shoes are bolted to the poles to hold the 
field coils in place. Coils are carefully 
wound and insulated, the outer surface 
being protected by a covering of heavy 
insulation coated with varnish as a pro- 
tection against dampness and dirt. 

The armature is built up of steel lam- 
inations of high magnetic permeability, 


in insulating varnish and thoroughly 
baked, then carefully placed in the core 
slots, which are also carefully insulated. 
Fig. 3 shows the commutator end of an 
armature for a seven and one-half horse- 
power motor. 

The commutator bars are made of the 
best hard-drawn copper, uniform in sec- 
tion and well insulated from each other 
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and from the shell with mica. The shape 
of the bar below the surface is such that 
clamping rings at each end secure a rigid 
hold on every bar and retain them as a 
whole in true cylindrical shape. After 
these clamping rings are in place the bars 
are put under compression and baked, 
which gives them their true position and 
obviates the possibility of further shrink- 
age. The commutator tails are thinner 
than the bars themselves, permitting. air 
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currents to pass out between them and 
over the surface of the commutator, as- 
sisting in the cooling of both the interior 
of the armature and the commutator. 
The shaft is made of machine steel, 
ample in section to carry the rotating 
armature without vibration. The journal 
boxes are rigidly supported within the 
end-plates. The end-plate is extended to 
afford two-bearing surfaces for the jour- 
nal to rest upon, and furnishes the oil 
well. Oil rings resting upon the shaft 


and dipping into these reservoirs ensure . 


positive lubrication. The oil is carried 
up on the sheft, works its way toward the 
end of the bearing, and is thrown off 
against retaining lips which force it back 
into the well. 

The rocker arm reste in a groove on the 
inner end of the bearing support of the 
end-plate. A set screw firmly clamps this 
rigging when the proper position of the 
brushes has been fixed. The studs carry- 
ing the brush-holders pass through open- 
ings in the rocker, and are securely 
fastened and well insulated. Brushes fit 
snugly within a brush box, and are held 
firmly against the commutator by an ad- 
justable spring. 

These motors are shunt, series or com- 


pound wound, depending upon the serv- — 


ice, and the connections are made accord- 
ingly. The cables from the fields and 
brush studs are led to the inner ends of 
studs which pass through the magnet 
frame to the outside, where connections 
are made to the starting box or con- 


troller. The studs are insulated by heavy 


porcelain bushings cemented into the 
magnet frame. The compactness of de- 


sign, ite protected form and convenient 
speeds and ratings render this motor es- 
pecially adapted for use in machine-tool 
drive. When required, speed reduction 
is obtained at the motor by a countershaft 
whose bearings are cast as a part of the 
motor frame. The placing of this counter- 
shaft to one side of the frame, and near 
the base, gives it great rigidity. In this 
way reduction ratio up to eight to one 
may be obtained. Fig. 4 shows a semi- 
enclosed motor with countershaft and 
pinion. 

These motors are manufactured by the 
Crocker-Wheeler Company, Ampere, N. J. 


The Graduate Bulletin of the Uni- 
versity of Nebraska contains an article by 
Mr. H. S. Evans on “The Electric Arc 
and Furnace.” This gives a good account 
of the early study on the electric arc, and 
a critical examination of the reactions 
taking place in the furnace as used in dif- 
ferent processes. Particular reference is 
made to the formation of graphite and the 
manufacture of artificial diamonds. 
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A Railway Motor for City and 
Suburban Service. 

The accompanying illustrations will 
give a very clear idea of the interior de- 
sign of a street railway motor for city 
and suburban service. This motor has a 
rating of thirty-seven and one-half horse- 
power, based on the usual shop test of 
seventy-five degrees centigrade rise at the 
expiration of one hour’s run at full load. 
Attention might be called, however, to the 
excellent feature of the ventilation of this 
motor, and it is stated that the tempera- 
tures actually reached are much lower 
than those which might be expected in 
view of this rating. The frame is cylin- 


drical in shape, divided horizontally into 
halves, which are held together by four 
bolts. On the side furthest from the axle 
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one-eighth inches long and the pinion 
bearing seven and three-quarter inches 
long. These bearings are held in place by 
bearing caps bolted to grease boxes cast 
in the upper half of the frame. The caps 
are so separated from the lower half of 
the frame that this may be removed, leav- 
ing the armature supported by the upper 
half. If desired, however, the caps may 
be removed before the frame bolts and the 
armature lowered with the lower half of 
the frame, as is shown in Fig. 2. The caps 
are deep and hollow and the bearings are 
kept lubricated by wicks bearing against 
the shaft. Grease boxes, fitted with 
spring-closed covers, are cast in the upper 
half of the frame and project over the 
bearings, farnishing additional source of 
lubrication in case the oil runs out or the 
bearing begins to heat from other causes. 
A space is left between the bearing cap 
and the frame, through which projects 
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there are two eye-bolts on the lower half, 
fitting over hooks cast in the upper half. 
The lower half can be swung down by 
taking out the two bolts nearest the axle, 
leaving it hanging on the two eye-bolts 
and their hooke, as may be seen from the 
illustration in Fig. 1. If it is desired to 
remove the lower half entirely, all four 
bolts are removed, and the lower frame 
dropped into the pit by suitable tackle. 
` The pole-pieces are made up of soft 
laminated steel punchings, riveted to- 
gether and attached to the frame by bolts 
passing through the frame ard tapped 
into a large rivet in the centre of the 
pole-piece. Each pole has a flare, or off- 
set, at the armature end, which, besides 
holding the field coil in place, also effecte 
that distribution of the magnetic flux 
entering the armature, which results in 
the best commutation. 

The armature bearings are babbitt- 
lined, cast-iron shells. These are of ample 
size, the commutator bearing being six and 


the oil guard on the armature shaft which 
prevents any escaping oil to reach the field 
or armature. 

_ The field coils are wound of square wire 
thoroughly insulated. The design of the 


frame casting allows the use of a flat coil, 


making it unnecessary to bend the wire 
after it is removed from the former. 

The method of bringing out the ter- 
minals of the field coils is a feature which 
is deserving of special attention. The 
inner end of each coil is attached to a flat 
flexible copper strip which is brought out 
through the insulation, and the strips 
from the adjacent coils are strapped to- 
gether. The outer end of each coil is at- 
tached to a rubber-covered flexible wire 
several feet in length. ‘These wires are 
brought out through appropriate holes in 
the frame and are attached to the car 
wiring on the outside. 

The coils, after winding, are dried in 
an oven, and, while hot, dipped into an 
insulating compound which fills the 
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spaces between the wires and prevents the 
entrance of oil or moisture. The coils are 
then wrapped in layers of rope, paper, 
mica and tape, with leatheroid protection 
where there is a liability of chafing, and 
are finally thoroughly japanned and baked. 

The armature is also of special con- 
struction, and is built with large ducts 
parallel to the shaft to allow the air to 
enter the body of the armature. Venti- 
lating ducts, perpendicular to the shaft, 
allow the heat to escape from the interior 
of the iron. These may readily be seen 
by referring to Fig. 2. The armature and 
casting project above the level of the 
coils so as to protect the end windings 
from injury. The armature coils are 
form-wound, dipped and thoroughly insu- 
lated with oiled linen and tape. The band 
wires holding the coils in place lie in 
grooves below the general surface of the 
armature. 

The commutator bars are clamped to- 
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Mechanical Oil Cup. 


In a great many engine installations 
the demand is made for a positive 
mechanically operated lubricator, this 
method of lubrication being demanded by 
some engineers as more reliable than the 
lubrication which is obtained by hydro- 
statically worked lubricators. 

Referring to the illustration, the driv- 
ing mechanism is of the ratchet type, oper- 
ated by the clutches f and n, that work 
cooperatively by the motion of the rod, 7, 
which can be- attached to the eccentric 
rod or other moving parts of the engine 
by the couplings k and m. The motion 
thus obtained is transmitted to the pis- 
ton, e, by the crank pin mechanism, h 
and g. 

The ratchet wheel, d, is provided with 
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gether in a jig with micanite insulation 
between, and baked to soften or remove 
the shellac or other cementing material. 
The clamping screws are then tightened 
and the bars drawn solidly together. The 
ends are then turned true to gauge and 
the insulating heads and end clamps 
fitted into place, after which it is again 
baked and the end clamps set up and 
locked into position. 

A cover over the commutator permits 
inspection and replacing of brushes. An- 
other hand hole at the bottom of the mo- 
tor allows inspection from below. This 
hole is fitted with a ventilated cover filled 
with a sponge, which prevents the en- 
trance of dust, but allows for the escape 
of any moisture which may gather in the 
bottom of the motor. 

These motors are made by the Stanley 
Electric Manufacturing Company, of 
Pittsfield, Mass. 


a handle whereby it can be rotated by 
hand in case it is desirable to force a 
quantity of oil at any time, as, for ex- 
ample, when starting the engine. 

By moving the part k up or down the 
rod, the length of the stroke can be length- 
ened or shortened as desired, thus regu- 
lating the amount of oil fed by the pump 
independent of the feed from the oil cup. 
The joints of the cup are tight, the sight- 
feed glass being packed so as to prevent 
an access of air that would have a tendency 
to cause the cup to feed after the engine 
had ceased running This construction 


and tthe use of check valves in the pump 
prevent the oil supply from flooding. 

The outlet, c, is piped to the steam pipe 
or chest of the engine, and the spring 
check valve, z, should be placed as near 
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the end of a pipe as possible, preferably 
into the steam pipe. 

The bottom of the pump, b, is tapped 
one-half inch pipe thread to receive a 
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stand, so that it can be placed wherever 
desired. ‘This pump is substantially con- 
structed, and the parts are made to jigs 
and templets and can be easily removed, 
the parts being interchangeable. The 
ratchet wheel, d, and pawls, f and n, are 
made of tool steel, tempered and hard- 
ened. All-‘other metal parts about the 
pumps are made of hard bronze composi- 
tion. This oil pump is made by the 
Lunkenheimer Company, of Cincinnati, 
Ohio. 


— -/> 
New Type Electric Vehicles. 

The Electric Vehicle Company, of 
Hartford, Ct., exhibited thirteen out of 
twenty different types of Columbia auto- 
mobiles listed for 1903, at the recent 
Automobile Show held in New York city. 
The new Columbia four-cylinder gasoline 
touring car was conspicuous among the 
models shown. This will no doubt prove a 
notable addition to the various high-power 
gasoline machines on the market. The 
general lines are approximately those of 
all the successful French and German 
adaptations. A vertical water-cooled en- 
gine is carried in the forward bonnet, 
and the cooling water at the extreme front 
has radiating surface enough to maintain 
a constant low temperature in the water 
around the cylinders. The shaft drives 
directly to the countershaft, which is con- 
nected by chains with individually pro- 
pelled driving wheels. The car is nomi- 
nally rated at twenty horse-power, but 
the engine develops twenty-six actual 
brake horse-power. Four speeds ahead 
and one reverse are controlled by a single 
lever with safety locks, preventing any 
possibility of improper gear shifting. The 
clutch system is of entirely new design, 
and a new form of wheel steering is used. 
The seating accommodation is for five per- 
sone, and the body is supported above the 
axles by two full elliptical springs at rear, 
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and two half elliptical springs at the front. 
There are four brakes of the double band 


type. 


The Columbia electric brougham has 


inside accommodation for four passengers 
in the extension-front pattern, while the 
straight-front pattern provides for two. 
The inside appointments of these vehi- 
cles are in accordance with the furnish- 
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ings of the most modern horse-drawn 
broughams of the highest grade. The 
double-motor equipment gives four speeds 
forward and two backward, with a maxi- 
mum speed of fourteen miles per hour. 
The controller is at the operator’s left. 
The vehicles are steered by a wheel so ar- 
ranged as to secure complete control under 
all conditions of city traffic. For braking 
there are foot-operated regular and emer- 
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gency brakes, and a foot-operated safety 
cut-off switch. The battery consists of 
forty-four cells wich a capacity of 145 
ampere-hours at a thirty-five-ampere rate, 
affording forty miles on one charge. 

The electric hansom is a most elegant 
and thoroughly distinctive electric vehicle. 
This is shown in the accompanying illus- 
trations. This hansom is designed 
for private service, and is elaborately 
equipped. The body design departs some- 
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what from previously existing models, the 
top being more commodious and having 
increased window spaces. The interior 
furnishings include mirrors, speaking 
tube connecting with driver’s seat, pockets, 
and an incandescent lamp in dome fixture. 

The inside-operated electric coupé dis- 
penses entirely with the necessity of a 


separate driver. This vehicle is especially , 


suited for physicians and others desiring 


a machine which may be used comfortably 
at all times without regard to weather con- 
ditions. The motors give three speeds for- 
ward and three backward, with a maxi- 
mum speed of fourteen miles per hour. 
The electric rear boot coupé, which is 
shown in the accompanying illustrations, 
combines on a smaller scale the dis- 
tinctive features of both brougham and 
hansom types. The upholstering and 


other interior furnishings are very com- 
plete, and the controlling and steering 
mechanism is so arranged that there is 
every facility for easy operation. 

The Columbia electric truck is the latest 
type of the Electric Vehicle Company’s 
commercial vehicles. The chassis, which 
will accommodate any kind of a platform 
or body, is furnished in two sizes, having 
load capacities of 10,000 and 5,000 
pounds, respectively. The running gear 
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is of the reachless type, with a three-point 
body suspension. The truck in the accom- 
panying illustration is of two and one- 
half tons’ capacity, and has two motors, 
each developing a maximum of five horse- 
power. A special feature is the vertical 
controller operated by a small wheel be- 
neath the steering gear. ‘There are two 
powerful foot-operated brakes, the regular 
brake being of the band type, acting on 
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the outside of the rim, and the emergency 
brake, of the internal expansion pat- 
tern. ‘There is also an electric brake in 
the controller. In addition to these safety 
appliances there is a heel kick-out emer- 
gency switch, by which the current can be 
cut off instantly. The under-slung bat- 
teries are put in from below, and are held 
by an ingenious automatic device which 
reduces the trouble of changing batteries 
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to a minimum. There are four speeds 
forward, of two, four, six and seven and 
one-half miles per hour, respectively, and 
three reverse speeds. 

The Electric Vehicle Companv also 
manufactures, with various improvements, 
the several Columbia models which have 
been successful in the past, including the 
cabriolet, surrey, opera bus, Mark XI de- 
livery wagon, wagonette, police patrols, 
ambulances and other types. 


CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


LIGHT AND POWER PLANT FOR HAWAII—tThe Waihailua 
Water Company, Hawaiian Islands, is now drawing up plans for the 
erection of a power plant at the falls of the same name, for the pur- 
pose of furnishing light and power. Two dams will be constructed 
and modern generating machinery will be installed. 


TELEPHONE COMPANY INCREASES ITS CAPITAL—At a re- 
cent meeting of the stockholders of the Cumberland Telephone and 
Telegraph Company at Hopkinsville, Ky., it was voted to increase 
the capital stock from $10,000,000 to $20,000,000. The additional 
funds will be used for building new lines throughout Kentucky, 
Tennessee and other states, in acquiring property and in general 
improvements for the interstate system. 


BPLECTRICITY FOR MEXICO CITY—The Mexican Light and 
Power Company has been organized with a capital of $12,000,000, 
to develop a water-power scheme for Mexico City. It is expected 
that within two years it will develop some 40,000 horse-power in 
the Sierra Madre Mountains, ninety miles from Mexico City. The 
current will be generated at this point and delivered over high- 
potential transmission lines to the city. 


AMERICAN TROLLEY ROAD FOR JAPAN—An American trol- 
ley system is to be operated between Kawasaki, Japan, and the tem- 
ple of the Confucian god Daishi. This is a road twelve miles long, 
and for centuries it has been the scene of pilgrimages of remarkable 
numbers. Prominent American and European contractors are to 
undertake the work, and it is expected that it will be a profit- 
making institution from its first inception. 


UNION TRACTION COMPANY’S PLANS—During the confer- 
ence between the chiefs of the Union Traction Company, of Chi- 
cago, and Mayor Harrison, it was stated that the plans for im- 
provements in the Union company’s plant would entail an ex- 
penditure of about $40,000,000. The plans embrace a subway for the 
down-town district, and call for a thorough reorganization on 
lines similar to those estabiished in New York city. 


OHIO TELEPHONE COMBINE—Plans are now under way look- 
ing toward the consolidation of various prominent telephone prop- 
erties in Ohio. The proposition is to organize in New Jersey a 
$10,000,000 corporation. The syndicate having the plans under ad- 
visement controls many important franchises in the northern part 
of Ohio, besides owning a number of lines already in operation. A 
franchise has been applied for in Cincinnati and it is expected that 
it will be granted. 


PENOBSCOT RIVER POWER SCHEME—The Bangor (Me ) 
board of trade has considered.the question of utilizing the water 
power of the Penobscot River, and the decision has been that it 
is a favorable project. If the plan is generally received with favor, 
and a charter obtained, it is stated that the capital necessary for 
the financing of the operation will be immediately forthcoming. 
The plans involve an outlay of about $10,000,000, and it is expected 
that from 60,000 to 100,000 horse-power will be developed. 


LARGE WESTERN TELEPHONE COMPANY ORGANIZED—A 
new $3,000,000 company has been financed in Topeka, Kan., for the 
purpose of connecting all of the larger towns of Kansas by long. 
distance telephone. The company is called the Western Independent 
Telephone and Telegraph Company, and will have headquarters in 
Kansas City. Lines connecting Kansas City with Wichita, Newton, 
Ottawa, Emporia and towns west of these with Abilene, Salina, 
Enterprise, and in fact with all of the large towns of the state 
are either in construction now or are projected. 


CINCINNATI AND TOLEDO CONNECTED BY TROLLEY— 
Plans under consideration provide for the Cincinnati, Dayton & 
Toledo Traction Company, obtaining complete control of all the 
lines between these two cities, and then to turn them over to the 
Cincinnati Traction Terminal Company. The plans call for the 
control of more than 200 miles of trolley lines, and it is stated 
that these will be in operation within sixty days. The lines 


affected are the Cincinnati, Dayton & Toledo, the Western Ohio, 
and the Findlay & Toledo, with two small roads between Piqua 
and Dayton. 


BALTIMORE RAILWAY SYSTEMS TO ENLARGE—The United 
Railway and Electric Company is getting ready to bring under its 
control over forty miles of additional track. For this purpose a 
special meeting of the stockholders of the company was called 
on January 26. The purpose of the mecting was to consider the lease 
for ninety-nine years of the property of the Baltimore, Sparrows 
Point & Chesapeake Railway Company. This is a corporation 
that will be formed by the consolidation of the Baltimore, Middle 
River & Sparrow Point Railroad and the Dundalk, Sparrow Point 
& Northpoint Railway Company. 


MARCONI WIRELESS COMPANY FORMED IN CANADA— 
The organization of the Marconi Wireless Telegraph Company, of 
Canada, has been completed and a meeting of the shareholders has 
been held. The following gentlemen were elected directors: Colonel 
F. C. Henshaw, president; William Marconi, vice-president; Andrew 
A. Allan, Rodolphe Forget, Beaumont Shepard, secretary; Willard 
Reed Green, New York; John D. Oppe,- representing Marconi’s Wire- 
less Telegraph Company, Limited, London (the parent company), 
managing director of the Canadian company. The Canadian com- 
pany acquires the whole of the Marconi system in Canada and all 
of the property and rights of the English company, including the 
completed station at Glace Bay. 


PERSONAL MENTION. 


MR. A. FREDERICK COLLINS was a notable speaker before 
the Brooklyn Institute of Arts and Sciences last week. A large 
audience was greatly entertained and instructed by the demon- 
strations by Mr. Collins on the general subject of electricity and 
wireless telegraphy. 


MR. F. L. HUTCHINSON, manager of sales of the Christensen 
Engineering Company, of Milwaukee, Wis., has been in Chicago, 
recently, establishing a branch office there. Mr. Hutchinson was 
well known in New York city and vicinity in connection with the 
C. W. Hunt Company. 


MR. CHARLES M. WOOD is now actively engaged as president 
of the Century Electric Company. Mr. Wood for many years was 
connected with the California Electrical Works in San Francisco 
as manager of the sales department. He resigned this connection 
the latter part of 1902. 


MR. E. H. BOUTON has resigned the presidency of the Mary- 
land Telegraph and Telephone Company. Mr. George R. Webb 
succeeds Mr. Bouton in this appointment, and it is expected will 
succeed him also as president of the Pittsburg & Allegheny Tele- 
phone Company, which, it is announced, Mr. Bouton will resign. 


MR. W. A. VAIL has been made general manager of the North- 
western Telephone Exchange Company, covering Minnesota and 
North and South Dakota. Mr. Vail will make his headquarters at 
Minneapolis, removing from Indianapolis, where he was located 
as special representative of the American Telephone and Telegraph 
Company. 


MR. EDWARD S. FARROW has been appointed general consult- 
ing engineer of the Engineering Company of America, with head- 
quarters at 74 Broadway, New York city. Mr. Farrow was tactical 
instructor at West Point and outside of ordinary engineering duty, 
has a remarkable record for gallantry and bravery in the Indian 
wars of the Northwest. 


MR. B. B. ABRY, on the evening of January 22, delivered a 
lecture before the Westinghouse Electric Club on the subject of 
“The General Discussion of an Electric Railway Project.” Mr. 
Abry has now charge of all the Westinghouse Electrical Manu- 
facturing Company's experimental and research work on railway 
motors. Mr. Abry while yet a very young man, has made rapid 
progress in the engineering field. He is a good talker, with a ready 
command of his subject, and is also a fluent and capable writer. 
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TELEPHONE AND TELEGRAPH. 


NORWICH, N. Y.—A telephone line will be built from Pitcher 
to DeRuyter via Lincklaen in the spring. 


DAVENPORT, IOWA—The Hudson & Finchford rural tele- 
phone companies are contemplating a merger, with offices and cen- 
tral exchange at Cedar Falls. 


DOVER, DEL.—The Diamond State Telephone Company has 
purchased the Sinepuxent Telephone Company, of Maryland, and 
merged the lines in its service. 


AURORA, ILL.—The Interstate Telephone Company will erect 
a telephone building in Peoria, and will install an up-to-date system. 
All wires are to be underground. 


ROXBORO, N. C.—The Morris telephone exchange is growing 
rapidly, and is now constructing lines all through Ferson County. 
Many improvements are to be made to the system. 


McPHERSON, KAN.—A new long-distance telephone company 
has been organized with a capital of $3,000,000, with headquarters 


at Kansas City. The object is to connect all the leading cities of 
the state, 


ATLANTA, GA.—On February 5, 1903, at twelve o’clock noon, 
the entire plant of the Atlanta Standard Telephone Company will be 
sold by the commissioner. This includes an elaborate switchboard 
equipment, pole lines, conduit and appurtenances in modern and 
first-class condition. 


LOUISVILLE, KY.—The Cumberland Telephone Company, of 
Nashville, will greatly improve its service in the territory within 
a radius of fifty miles of Louisville. New lines and exchanges will 
be built in many places, and it is said a big part of the $2,500,000 
increase in capital maue by the company recently will be expended 
in this new work. 


YORK, PA.—A charter was recently granted to the York South- 
ern Telephone Company, of Cross Roads Borough, York County. 
The company was organized some time ago ‘by local men, and its 
line is now in operation between Cross Roads, Felton and other 
towns in the vicinity. It has connection with the Pennsylvania 
Telephone Company. 


JANESVILLE, WIS.—Articles of incorporation of the Footville 
Telephone Company have been filed with the register of deeds. The 
new company proposes doing business in Pootville and vicinity, and 
will erect an exchange there. The company was incorporated by 
S. W. Lacey, A. E. Aspinwall, J. Meehan, T. W. Snyder, Walter 
Honeysett and W. O. Howell. 


CLYDE, N. Y.—The city board of trustees has given permission 
to the Empire State Telephone and Telegraph Company to resume 
its construction work in Clyde which was suddenly terminated by 
a recent injunction. The American Telephone and Telegraph Com- 
pany’s lines, four miles south of Clyde, will be connected with the 
Empire company’s exchange at Clyde. 


JOHNSTOWN, PA.—A charter has recently been granted to the 
Somerset County Telephone Company. The new incorporation has 
optioned and controls the original Somerset County Telephone Com- 
pany. It will at once begin work on extensions of the line to every 
important point in the county. Plans have been completed by which 
connection will be made with the Cumberland, Md., exchange. 


ELMIRA, N. Y¥.—The New York State Telephone Company, 
which was recently incorporated, has filed a certificate in the 
county clerk’s office, making the announcement that it intends to 
extend its lines through Buffalo, Niagara Falls, Tonawanda, Dun- 
ham, Ripley, Rouse’s Point, Whitehall, Lebannon Springs and Sag 
Harbor. The company is now capitalized at $2,000,000. The prin- 
cipal offices will shortly be moved to Elmira. 


BOSTON, MASS.—lIn a decision handed down last week by the 
Supreme Court, full bench, the finding of the lower court is upheld, 
and exceptions taken by the New England Telegraph and Telephone 
Company and the Boston Electric Light Company, in their joint 
suits against the Boston Terminal Company, are overruled. The 
plaintiff corporations sought to recover damages for the destruction 
of portions of their respective systems extending through the streets 
abolished when the site was cleared for the south station. 
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ELECTRIC LIGHTING. 


VERNON, N. Y.—There is talk of the formation of a stock com- 
pany to build another electric light plant in this village. 


ASHLAND, PA.—The Berwick council has executed a five-year 
contract with the Berwick Electric Company for street lighting. 


ROCHESTER, N. Y.—The Ovid electric light plant has been pur- 


chased by the Wenonah, Glassboro & Clayton Electric Company, of 
New Jersey. 


SHELBYILLE, IND.—A citizens’ heat, light and power company 
has been organized. The capital stock is $100,000, divided into 
shares of $25 each. 


YORK, PA.—An ordinance has been introduced in the city coun- 
cil to establish a municipal electric light, power and heating 
plant here. The equipment will cost $35,000. 


EMPORIA, KAN.—The new electric light plant, for which 
Emporia voted $20,000, is very near completion. The new system 
will include a day and night service of both light and power. 


NORFOLK, VA.—The Indian River Park and Improvement 
Company has been chartered with a capital stock of $250,000. The 
company is empowered to operate gas and electric plants and elec- 
tric railways. 


WHEELING, W. VA.—The Moundsville Electrical Company con- 
templates making some extensive improvements to its system. The 
following officers were elected at a recent meeting of the company: 
C. A. Weaver, president; S. M. Steele, vice-president; H. W. Hunter, 
treasurer; Miss Ella Cox, secretary. 


CARTHAGE, N. Y.—It is said to be a certainty that the Massena 
Power Company will carry electricity to Ogdensburg. Gouverneur. 
Antwerp and intermediate points in the future. A million dollars 
will be devoted to construction for the transmission of light and 
power to northern New York towns. 


NORWALK, OH1O—The syndicate controlling the Cleveland, 
Elyria & Western and the Cleveland & Southern Company has pur- 
chased the Norwalk Gas and Electric Company. The Detroit United 
Railway Company is doing the financing, and will make many im- 
provements to the present equipment. 


MILWAUKEE, WI1S.—The Northwestern Heat, Light and Power 
Company, which was recently incorporated, has applied to the vil- 
lage board of West Allis for a franchise to permit it to furnish heat, 
light and power in that village by means of electricity, gas, etc. 
It is said that the company is backed by eastern capital. 


WASHINGTON, PA.—A company has been organized and will 
make application to the Governor of Pennsylvania for a charter un- 
der the title of the Donora Light, Heat and Power Company. AS 
soon as the charter has been secured the company will ask the 
council for a franchise for the use of the streets of Donora to 
operate the plant. 


PITTSBURG, PA.—The Southern Light and Heat Company, one 
of the underlying concerns of the Philadelphia Company, has pur- 
chased the plants and properties of the Ohio Valley Electric ee 
pany, of Bellevue; the Ohio Valley Electric Company, of Avalon, 
the Ohio Valley Electric Company, of Ben Avon, and the Ohio Val- 
ley Electric Company, of Emsworth. 


PITTSBURG, PA.—The Pittsburg, McKeesport & Connellsville 
Railway Company has acquired the property of the Scottdale Elec- 
tric Light, Heat and Power Company, and will hereafter operate it. 
The railway company, aside from its traction interests, is engaged 
in an extensive light and power development throughout the 
Monongahela Valley and the coking fields. 


NEW HAVEN, CT.—The New York, New Haven & Hartford 
Railroad Company has made a contract with the Westchester ue 
ing Company for the lighting of the railroad company’s station 
from Woodlawn to Port Chester on the main line, and from 
Harlem River to New Rochelle on the Harlem River branch, 4 
distance of twenty-seven miles, by electricity. 


CHARLOTTE, N. C.—It is stated that a company to be aar 
as the Bluitt’s Falls Electrical Development Company will shor j 
be organized for the development of the power at Bluitt’s Falls, 0 l 
the Pee Dee River. A charter has already been granted, and jad 
thing is in such shape as to guarantee the successful outcome of 
enterprise. The power developed will be transmitted to the pe 
of Wadesboro, Rockingham, Hamlet, Laurinburg, McColl and 
nettsville, S. C. 


Ja 


1 
Y G 
Tu ae 


TING, 

e formation Wis: 
nt in this slig 
cil has CXecnted 3 & 
pany for stre: È 
ic light play bss yy 
Ayton Electric Cer 


, light and pie 
iS $100,000, dp 


troduced in th: = 
ight, power ii 
100, 


light plant te 
dletion, The wre 
th light and pr 
Park and Ins 
l stock of puw 
electric pae x 


Electrica! Cone 
lents to its see 
eating of the rr. 
resident: H, Ez 


tainty that t: be 
rdenshurg. 5° 
ure, Amis: 
mission t £ 


olling the CE 
$ The m i 
| will mate e 


eat, Ligii? 
as app! ne ee 
pit itt. ts. 
eleerie $ 
orn api 
organize: E 
nia fora 
ower (ge 
ppan # 
reens U TE 


Heat eet 
eh 
Compe im 
pps 2 
gpd t+- 


+t é l cae 
pe Sa 
atte 
gn 2 
thre 


ven b> 

dë” 

oii” 
lat p 
rE + 


January 31, 1903 


ELECTRICAL SECURITIES. 


For several weeks following the opening of the new year the 
financial district evidenced a decided boom in speculative con- 
ditions. This, there was every apparent reason to believe, would 
be well sustained, and the growing interest which the outside public 
seemed about to consummate by active participation in security 
buying all but indicated that a very prosperous season was in order. 
During the past week, however, the tendency which has been grow- 
ing toward a decided apathy on the part of speculation in general, 
and particularly on the part of the outside public, has become 
very evident. Unless there is some very large development, this 
condition of apathy will prevail for some little time. The con- 
tinued unsettled state of the Venezuelan affair is attracting no 
little attention in financial circles, and the outcome to-day appears 
to be further away from a definite and amicable settlement than 
the early course of events would seem to predicate. 

The declaring unconstitutional of certain sections of the Ford 
franchise tax law was not without its general effect. There were 
no upset conditions prevailing, however, because the result in detail 
was more or less anticipated. Then, again, the conditions which 
these decisions might have relieved somewhat are still depressed 
by the introduction of new measures ín the legislature, and the 
very apparent certainty that these properties or rights will be 


eventually forced to pay taxes. 


New York: Closing. 
Brooklyn Rapid Transit.................. 67% 
Consolidated GaS..........ccceee ce eceeeee 216 
General BHlectric..... 0.0... ccccee eee eee 187 
Kings County Electric...........e.e.e08- 218 
Manhattan Elevated....... igi 15014 
Metropolitan Street Railway.............. 138% 
New York & New Jersey Telephone...... 163 


Westinghouse Manufacturing Company.. 215 


The stock of the General Electric Company made a gain of 6% 
points on Monday, January 26, selling as high as 193%. This was 
attributed to the alleged completion of a deal between the com- 
pany and the Whitney-Widener-Elkins syndicate, whereby the Gen- 
eral Electric Company secures the Stanley Electric Company and 
some agreement regarding the Electric Storage Battery Company. 
There is no doubt but that there is a tendency of these large inter- 
ests to effect a consolidation, but up to date these statements are 
without official confirmation. As stated in the ELECTRICAL REVIEW 
some weeks since, if such a deal is consummated it is probable 
that each of the organizations will be operated, as heretofore, as 
independent interests. 

A special meeting of the Commercial Cable stockholders has 
been called for March 2, to vote on the proposition of increasing 
the capital stock of the company from $15,000,000 to $25,000,000. 

Notice has been given that the stockholders of the Manhattan 
Railway Company have voted to increase the capital stock of the 
company from $48,000,000 to $60,000,000, stockholders of record at 
the closing of the transfer books on January 27 being entitled to 
subscribe for $7,200,000 of such increased capital stock at par, 
to an amount equal to fifteen per cent of their respective holdings. 

The gross earnings of the Brooklyn Rapid Transit Company for 
the month of December amounted to $1,076,192, an increase of 
$38,034 over the corresponding month of 1901. 

The annual report of the American District Telegraph Com- 
pany for the year ended December 31, 1902, shows the outstanding 
capital stock to be unchanged at $3,844,700. Of this amount $5,500 
is in the treasury. Comparing the income account, the revenue 
from all sources for 1901 is $624,192; for 1902, $610,043, a decrease 
of $14,149. For general expenses, maintenance and construction, 
the total for 1901 was $535,544, and for 1902, $513,176, a decrease 
of $22,368, making an increase in the net revenue of $8,219. 


Boston: Closing. 
American Telephone and Telegraph....... 162 
Edison Electric Iluminating............. 279 
Massachusetts Electric preferred.......... 94 


New England Telephone.. ... 136 
Western Telephone & Telegraph preferred 9814 
The Western Telephone and Telegraph Company has declared 
a regular semi-annual dividend of $2 a share on the preferred 
stock, payable February 2 to stock of record January 22. Books 
close January 23 to February, both inclusive. 


ELECTRICAL REVIEW 


183 

Ph tladelphia s Closing. 
Electric Company of America............ 93%, 
Electric Storage Battery common......... 78 
Electric Storage Battery preferred....... 80 
Philadelphia Electric..............-.000- 81⁄4 
Union Traction................. cc eee eee 46% 
United Gas Improvement................ 111 

Ch tcago z Closing. 
Chicago Edison Light..................-. 180 
Chicago Telephone.................ccee0- 156 
Metropolitan Elevated preferred......... 86 
National Carbon common................. 26 
National Carbon preferred............... 96 
Union Traction common..............06- 12 
Union Traction preferred..............+- 47 


West Chicago Street Railway has declared the regular quarterly 
dividend of 114 per cent, guaranteed by Union Traction Company, 
payable February 15. Books close February 5. 

The gross earnings of the Chicago Telephone Company for the 
year 1902 amount to $4,570,805, as against $3,775,001 for the year 
1901, a gain of $795,804. Net earnings are $1,202,471, a gain of 


$118,599 over 1901. 
ELECTRIC RAILWAYS. 


BALTIMORE, MD.—A trolley line will be built from Salem to 
Adamstown, W. Va., where it will connect with the Clarksburg & 


Fairmont Electric Railway. 


PORT CLINTON, OHIO—A fifty-mile electric line, to extend to 
the summer resorts of Lake Erie from Toledo eastward, and to cost 


$850,000, will be built in the near future. 


MONESSEN, PA.—Monessen is to be connected with Uniontown 
by an electric street railway. The company financed by Pittsburg, 
Uniontown, Scottdale and Monessen capitalists has decided to ex- 
tend its line from Webster, the northern terminus, through the 
more thickly populated coal settlements of Westmoreland and 


Fayette counties. 
AUTOMOBILE NOTE. 


AMERICAN AUTOMOBILE ASSOCIATION—The first annual 
meeting of the American Automobile Association was held at the 
headquarters of the association, No. 753 Fifth avenue, New York 
city, on January 20. President Scarritt opened the meeting with 
an address congratulatory of the splendid progress made in the 
automobile industry during the year just closed, and made an 
appeal for the members to stand together and perfect a broad 
national organization for the protection and furtherance of the 
sport and industry. The reports of the secretary and treasurer 
were read and approved, showing the association to be in good 
financial condition. The racing committee recommended some ex- 
tensive changes in the racing rules in reference to classification, 
and proper rules and regulations for track and road racing. Mr. 
Jefferson Seligman presented the report of the legislative commit- 
tee, covering the regulation which had been secured from the 
Treasury Department in regard to free entry into the United States 
of automobilists, tourists from abroad, for a period not exceed- 
ing three months under bond. The question of what constituted a 
professional or an amateur was referred to the board of directors 
for determination. The following officers were unanimously elected: 
President, Dr. Julian A. Chase, Rhode Island Automobile Club; 
first vice-president, Honore Palmer, Chicago Automobile Club; 
second vice-president, E. Schryver Reese, Cleveland Automobile 
Club; third vice-president, Charles E. Judd, Grand Rapids Auto- 
mobile Club; treasurer, Howland W. Whipple, Automobile Club 
of America; secretary, S. M. Butler, Automobile Club of America; 
directors, W. E. Scarritt, Frank G. Webb, Dr. Millbank, William 
J. Stewart, Frank C. Lewin, Max C. Fleischmann and A. R., Pard- 


ington. 
LEGAL NOTE. 


GENBRAL ELECTRIC COMPANY GETS DECISION—A de- 
cision has just been handed down by Judge Ray in the suit brought 
by the General Electric Company against J. B. Wise, of Watertown, 
N. Y., on the Tournier patent, No. 559,232, April 28, 1896, incan- 
descent lamp socket, declaring that the patent is valid and infringed 
by the defendant’s device, which is an Edison type lamp socket: 
and an order for an injunction has been issued, restraining the de- 
fendant from manufacturing any more such sockets. 
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BUGENE C. LEWIS COMPANY, bookbinder, 202 William 
street, New York city, has a number of friends in the electrical 
fraternity. The company is sending to its patrons a very attractive 
and useful calendar pad. 

BANNER ELECTRIC COMPANY, Youngstown, Ohio, in addi- 
tion to manufacturing the well-known type of “Banner” incandes- 
cent lamps, is also producing an additional line of electrical appa- 
ratus such as time switches, panel-boards and other specialties. 


J. G. WHITE & COMPANY, LIMITED, 22a College Hill, E. C., 
London, has had a most successful year’s operation. The profit and 
loss account shows well on the side of the company. The New York 
office of J. G. White & Company is at 29 Broadway. 


SARGENT, CONANT & COMPANY, Boston, Mass., will entirely 
rewire the Equitable Building. Boston, which was partially de- 
stroyed by fire on January 9. Sargent, Conant & Company had a 
crew of men at work making temporary connections within twenty 
minutes after the fire was under control. 


S. G. BOOKER, 405 Fullerton Building, St. Louis, Mo., has been 
given the local agency in that vicinity for the C. J. Toerring Com- 
pany, Philadelphia, manufacturer of arc lamps; the Brilliant Elec- 
tric Company, manufacturer of incandescent lamps, and also Will- 
iam Roche, New York, manufacturer of dry batteries. 


THE ELECTRIC STORAGE BATTERY COMPANY, New York 
city, recently opened a new Exide battery depot in Rochester, N. Y. 
Although an Exide battery station is located at Buffalo, owing to 
the increasing use of electric vehicles in this portion of New York 
state, the opening of the above office has been found necessary. It 
is located at the establishment of J. J. Mandery, 157 South avenue, 
Rochester. 


THE GRATON & KNIGHT MANUFACTURING COMPANY will 
be pleased to send to interested parties a sample belt for testing 
purposes. The company has such great confidence in its “Royal 
Worcester” and “Heart” brands of belts, that it is satisfied that 
none of these will be returned as unsatisfactory, once being given 
atrial. Full particulars with regard to this offer will be promptly 
forwarded upon request to the company at Worcester, Mass. 

THE ECCLESTON LUMBER COMPANY, 29 Broadway, New 
York city, announces that it has on hand a larger number of sea- 
soned poles and lumber for electric line construction work than at 
any period in its history. This is in order to supply the greatly 
increased demand for this company’s material. The company plans 
to further increase its stock facilities in order to anticipate several 
heavy contracts which are about to be closed. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, 
N. J., has on the market a complete line of graphite lubricants for 
every degree of service. The company makes a special form of 
graphite lubricant for automobile bearings and is in receipt of a 
number of gratifying testimonials from automobile operators. A 
very attractive booklet entitled “A Toot for Dixon’s Graphite” ex- 
plains the different forms of graphite designated for automobile 
lubrications, and gives some valuable information as to the proper 
care of these parts. ! 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., is in- 
stalling a new automatic switchboard for the Automatic Telephone 
Company, of Princeton, N. J. A number of years ago, the Prince- 
ton company entered the telephone field with an automatic switch- 
board and twelve stations connected up. The service grew in pub- 
lic favor until the ultimate capacity of the board, which was 100 
stations, was exhausted. This has resulted in the management 
giving the manufacturers an order for an entirely new outfit, the 
initial installment being 150 telephones. 


THE PEDRICK & AYER COMPANY, located for some time at 
Philadelphia, Pa., has removed to Plainfield, N. J., where it is now 
occupying the new works which has just been completed. The main 
building is 400 feet long and 100 feet wide, with independent power- 
house, blacksmith shop, pattern shop and pattern storage. This 
new shop is equipped with electric traveling cranes and modern 
tools, to enable the company to meet a largely increased demand for 
standard goods, consisting of air compressors, air hoists, pneumatic 
riveters and special railroad tools. The company’s selling office is 
at 85 and 89 Liberty street, New York city. 
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JAMES L. ROBERTSON & SONS, 204 Fulton street, New York 
city, are the manufacturers of “Eureka” packing for steam engineer. 
ing. Eureka packing is made of loose fibres of long flax, twisted in 
cords. These cords are then twisted into what are called “roves.” 
These are then braided closely around a rubber core which has 
been vulcanized to such a degree that it retains its resiliency, being 
affected neither by heat nor cold. Several layers of the flax are 
braided around this rubber core, each layer being separated by a 
special lubricant. The company also manufactures a number of 
engineering specialties which have become very popular under 


severe service, and is in possession of numerous testimonials as to 
the reliability of its product. 


G. M. GEST, New York city, and Cincinnati, Ohio, has been 
more than usually successful in securing a number of large con- 
tracts for conduit construction this past season. The Gest con- 
duits are now being equipped with the conduit terminal for finish- 
ing in a very complete manner manholes and conduit ends. The 
Gest conduit terminal is so shaped that the conduit end butts 
into a flange deep enough to afford a snug fit, the outside of the 
terminal being flared so as to receive a deep bedding of cement. 
so that the brick course can come up flush with the face of the 
terminal. These terminals are made either of cast iron, with 
enameled surfaces, or of glass or porcelain. Descriptive circulars 
will be sent on request to any one interested. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has recently sold to the Susquehanna 
Iron and Steel Company, of Columbia, Pa., which is about to install 
an electrical power distribution plant in its mills, a 400-kilowatt. 
alternating-current generator, one 200-horse-power induction mo- 
tor, and about 400 horse-power in motors ranging in size from 
50 horse-power to 20 horse-power. The Westinghouse company 
is also equipping with electrical apparatus for power distribution 
the Anaconda Copper Mining Company’s works. This is to work 
a 5,000-ton per day reduction plant. The contract embraces seven 
motors of an aggregate of 185 horse-power, to be added to the pres- 


ent installation of thirty Westinghouse motors of an aggregate of 
over 1.000 horse-power. ` 


THE WESTERN ELECTRIC COMPANY, Chicago, New York. 
St. Louis and Philadelphia, has been unusually successful in plac- 
ing in operation a very complete line of motors for machine tool 
work. The handsome new bulletin No. 3010, entitled “Power Mo- 
tors,” is of great interest to any one who may be interested in this 
very important development of the application of electric power. 
The bulletin describes several forms of encased and semi-encased 
machines, slow and intermediate speed motors and dynamos, open- 
type multipolar machines, elevator motors, back-geared motors, 
back-geared incased motors, and gives a great deal of valuable in- 
formation as to construction, application and the use of accessories. 
Besides diagram drawings showing dimensions, there are a number 
of half-tone reproductions of motor applications in typical and 
special service. On the whole, the bulletin is remarkably well 


handled and the company is to be congratulated for its complete 
ness. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., as intimated in last week’s issue, has made sub- 
stantial preparations for putting on the market a high-potential 
railway system employing electric locomotives using current di- 
rectly without the intermediary of rotary converters or transform- 
ers. This means the running of long-distance, heavy, high-speed 
trains, with stations from fifty to seventy-five miles apart. The 
control wires will be carried along the track, so that steam loco- 
motives can be used without interfering with the electric system. 
No substation arrangements whatever will be used—simply power 
houses located from fifty to seventy-five miles apart, with control 
wires connecting them. While the locomotives, it is stated, will be 
more expensive than any built on present schemes of equipment, 
the saving in copper for distribution will compensate for this 1D- 
creased cost of apparatus. This system ıs the result of work of 
the Stanley company’s engineers on patents under which the com 
pany has secured rights from engineers in this country and abroad, 
the plan being made possible by this combination, and to an en- 
tirely new form of dynamo with a new form of motor control, per- 
mitting the use of high voltages directly on the car, and absorb- 
ing no energy in resistance. 
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THE NIAGARA FALLS ACCIDENT. 

The deplorable accident at the plant of 
the Niagara Falls Power Company last 
week, whereby a number of important 
manufacturing plants and railways were 
temporarily stopped, was, so far as we 
have been able to learn, entirely unavoid- 
able. Lightning unfortunately is yet but 
little understood, and, as is illustrated by 
this case, protective devices sometimes 
fail with disastrous results, though such 
accidents are rare in modern plants. 


Shatdowns Avoided Hereafter. 
The accident further emphasizes the 


danger of concentrating everything into 
one building. In this great plant every 
conceivable precaution had been taken to 
prevent a shutdown, yet a weak point was 
found. Had the accident occurred a year 
hence, it is probable that but little incon- 
venience would have resulted, and when 
all of the power stations now in course of 
erection at Niagara have been completed, 
these will doubtless be able to help one 
another out in time of trouble. 

Task for Engineers. 

But we believe that the day is not far 
distant when the whole problem of light- 
ning protection will be so thoroughly un- 
derstood that accidents from this cause 
will be practically unknown. There is, 
however, still much work to be done, and 
we are confident that our engineers will 
lind a solution before very long. 


THE STEAM TURBINE. 

Among the advantages claimed for the 
steam turbine are three which are of 
particular importance in electrical engi- 
neering. These are the possibility of using 
highly superheated steam, the uniform 
rotation and the high speed. 

Effect of Speed on Design. 

Respecting the last point, high speed 
is desirable in many classes of electrical 
work. Heretofore we have been under 
the necessity of designing machines for 
low speeds in order that they might be 
directly connected to reciprocating en- 
gines. Generators built for this class of 
work are generally large and heavy, as 
this is necessary in order to obtain an 
economical peripheral velocity. The frames 
and spiders of these generators then be- 
come a considerable part of the whole 


machine. 


Advantage of High Speed. 
With the steam turbine on the other 


hand, the question of design must be ap- 
proached from a different point. Here 
the problem is not to obtain high speeds, 
but to reduce the speed of the turbine to 
such a point that it may be used to drive 
the dynamo. It now becomes a question 
of designing a generator for the highest 
speeds. Other things being cqual, the 
higher the speed of a generator the 
greater its output, so that a marked 
economy in material may be secured by 
adopting a high-speed drive. 
Desirability of Uniform Rotation. l 

A problem which has received much 
attention recently is the proper method 
of operating alternators in parallel. With 
direct-current machines irregularity in 
rotation causes simply a slight shifting of 
the load between the machines. With 
alternators, however, variation in the 
angular velocity of the generators causes 


an exchange of heavy  cross-currents 


which set up undesirable strains upon the 
machines, and possibly fluctuations in the 


voltage of the system. The steam turbine, 


185 


giving as it does, a practically uniform 
turning effort, eliminates this difficulty. 
The Steam Engine an Efficient Machine. 

The steam engine of to-day is very 
efficient as a machine, but the method of 
transforming energy made use of here is 
unfortunately inefficient. To increase 
the efficiency of this method of trans- 
mission, we must either lower the 
lower limit of temperature or raise the 
upper. The only way by which we can 
lower the limit reached to-day in con- 
densing plants is to use some fluid other 
than steam. This plan has been sug- 
gested a number of times, but brings in so 
many complications that it is not seri- 
ously considered to-day. The upper limit 
can, of course, be raised by superheating 
the steam, but here we encounter other 
troubles. The limit is soon reached with 
reciprocating engines, and the question of 
lubrication becomes more difficult. The 
steam turbine, having no rubbing sur- 
faces, requires no lubricating of parts 
which come in contact with the steam, so 
that it would seem possible to use steam 
superheated to any practical degree. An 
incidental advantage of the steam turbine 
may be mentioned here. Since no lubrica- 
tion is required in the steam chambers, 
the steam itself is not contaminated with 
oil and can be condensed and pumped 
back into the boilers without purification. 
This point becomes important in marine 
work and in districts of the country 
where bad water must be used. 


Slow Introduction of the Steam Turbine. 
Although the steam turbine has not 


lacked for advocates, its introduction has 


not been surprisingly rapid. This no 


doubt can be accounted for by the con- 
servatism of the engineering profession. 
The first types of steam turbine were 
naturally far from perfect and their per- 
formance not efficient. To-day they 
stand on @ par with the best steam en- 
gines as regards efficiency, and it only 
remains for experience to prove their re- 


liability. 


f 
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THE TRACKLESS TROLLEY. 

Electrically operated vehicles, running 
on the ordinary highways, and which are 
propelled by power collected from con- 
ductors suspended over the roadway, are 
attracting more or less attention in 
Europe, and, indeed, have been considered 
For 


this reason it seems well to examine into 


in one or two cases in this country. 


the merits of this means of transporta- 


tion. 


Cost and Maintenance of Road-bed. 

One of the most serious drawbacks in 
the construction of any railway is the 
cost of the road-bed. In many cases the 
right of way must be secured at a con- 
siderable outlay. This is then graded, 
bridges constructed where necessary, and 
an expensive track laid upon the way 
thus prepared. Morcover, in addition to 
the charges which must be made against 
this investment, the cost of maintenance 
must be added, and this is always a con- 
siderable item of the operating expense. 
There are at present many sections of the 
country without adequate transportation 
facilities because they can not supply the 
traffic necessary to justify the building of 
a standard steam or electric road. 


Light-Gauge Roads. 

Attempts have been made in many in- 
stances to get around this difficulty par- 
tially by constructing light or narrow- 
gauge roads; but these have almost, with- 
out exception, gone by the board, because 
tho builders, although recognizing that 
the traffic could not be heavy, still aimed 
at a road approaching as nearly the 
standard railroad as their funds would 
allow. These roads, after a struggling 
existence, have, in this country at least, 
been in most cases absorbed by other rail- 
ways, which doubtless secured them on 
very easy terms, converting them into 
feeders for their main lines, the first step 
in this work usually being to reconstruct 
the road, making it standard gauge. Some 
years ago one of our high authorities on 
railway work made a study of these con- 
ditions, and stated that in his opinion 
there was a profitable field for light rail- 
the builders should 
recognize the limitations of the district 
through which it was intended to build, 


ways. However, 


ELECTRICAL REVIEW 


and should construct a cheap road and 


pos- 


Some estimates were made which 


operate it in the simplest manner 
sible. 


bore out the opinion given. 


Conducting System and Right of Way. 
The trackless system avoids all expense 


although 
in some cases it may have to pay for the 


for a track and right of wav, 


franchise to operate over the publie high- 
way. Moreover, the conducting system 
need not be expensive, since the vehicles 
must necessarily be light, and high speeds 
should not be attempted. In hilly country 
objectionable grades may frequently be 
but these 
should be taken slowly, and in many cases 
it would be possible to go around them. 


Roads of this character which have al- 


encountered on the highways, 


ready been in operation in general consist 
of a four or six-wheel car equipped with 
motors, and an overhead system of two 
wires. Current is collected from these 
wires by a trolley traveling on them, 
somewhat after the manner which was 
tried to some extent in the early days of 
the trolley road. As will be remembered, 
this method of collecting in those days 
was not satisfactory. Among other 
troubles it was found difficult to prevent 
the trolley from jumping the wires. Since 
that time methods of construction have 
been vastly improved, and when, as to- 
day, the collecting trolley for these track- 
less systems is self-propelled, this serious 
difficulty seems to have been entirely 
eliminated. The trolley is run by a small 
which is under control of the 
motorman and is adjusted to travel over 
the wires at the same speed as the vehicle 
moves along the road. 


motor, 


Boon for Agricultural Districts. 
While in a few instances a system of 
this character might be desirable for a 
pleasure road through a district where the 
usual trolley construction would not be 
allowed, the most promising field would 
seem to be farming districts, where traffic 
is light and the needs of the community 
small. In planning for such a road, the 
income which can be secured from ex- 
press matter and hauling freight would 
probably form a considerable part of this. 
For this reason it would seem wise to use 


a rather heavy construction, and equip 
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the vehicle with ample power with a view 
to hauling one or more trailers containing 
freight. It would seem to be entirely 
feasible to haul in this way an ordinary 
farm wagon ‘between any two points on 
the road, and this could certainly be done 
more cheaply than by hauling with teams, 
and would save the farmer a loss of much 
time. He would then be under the neces- 
sity of hauling his produce to the nearest 
point of the system only, when it would 
he taken in charge by the electric vehicle 
and hauled to its destination. Traveling 
under these conditions would necessarily 
he somewhat slow, but certainly better 
time could be made than by horses, and 
freight hauling could be limited to certain 
hours of the day, so as not to interfere 
with the passengers. 


Electric Haulage on Canals. 

Electric haulage on canals has been 
so far as we have 
In this 
case, however, the work is of somewhat 
different character, as the speeds allowable 


tried abroad, and, 


heard, with gratifying results. 


are very low, and no attempt is made to 
Indeed, canals 
are suitable only for heavy, bulky freight. 

It might be well for some sections 
which feel the need of better transporta- 


secure passenger traffic. 


tion facilities to consider this system be- 
fore building a much more expensive 
trolley road. Should it not prove profit- 
able, it would be fair to assume that a 
trolley road would have met with no 
better success, and the experiment. will 
have been conducted at a less expense. 
When the traffic increases sufficiently, the 
system may then be converted into 8 
trolley road without appreciable loss. The 
overhead system and the apparatus at the 
generating station would all be available. 


Some time since it was announced that 
a system of this kind was to be built in 
California. We trust that this will be 
done, and shall watch the experiment with 
much interest. 


The change from a combination of rope 
and bevel gear drive to group motor driv- 
ing at the works of the Society Coton- 
niere, Mirecourt, France, shows a dif- 
ference of efficiencies in favor of the 
electrical transmission from the engine to 
the loom, as shown by the indicator read- 
ings of 66.8 and 71.7. — 
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ELECTRICAL MINING NOTES. 


COAL CUTTING BY ELECTRICITY IN BRIT- 
ISH MINES—II. 


BY SIDNEY F. WALKER. 


THE DISC MACHINE. 

So far the dise machine is the one 
which has done most work in long-wall 
coal cutting. It consists of a wheel or 
dise carrying cutting tools, chisel shaped, 
at its periphery. The disc cuts along 
under the coal, or in the coal, the cutting 
tools scraping or cutting away the coal 
or the strata in its way, and bringing it 
out behind the machine. The disc itself 
is supported by an overhanging bracket 
from the side of a rectangular framework, 
which carries the driving power, gearing, 
ete. The frame of the machine may be 
taken to consist of two substantial steel 
plates joined at the ends by shorter 
plates, with. the gear-wheel shafts sup- 
ported between the side Dlates, and the 
large bracket supporting the disc being 
from one of the side places in such a 
position that it can pass along under the 
coal, while the body of the machine 
passes along on rails in front of the face. 
A small haulage plant is also carried by 
the machine consisting of a cast-iron 
drum which winds up a steel wire rope 
as the machine moves forward, the end of 
the Tope being anchored ahead. The 
electrically driven disc machine jg driven 
by One or by two motors. The general 
plan is to use one motor of twenty-five 
horse-power geared to the dise by spur 
and beveled gearing, the haulage drum 
taking its motion through further gear- 
ing from the second motion shaft. In 
the Diamond dise machine, however, 
two motors are employed, each of fifteen 
horse-power, fixed one at each end of the 
rectangular frame mentioned above. The 
shafts of the two motors are connected 
mechanically, and the motors themselves 
run in series. The motion is transmitted 
mechanically from the motor-shafts to the 
lise by means of spur and beveled gearing, 
and also to the haulage drum. The 
Diamond Machine has had very con- 
siderable Success, both in the United 
Kingdom and on the continent of 
Europe. Its inventors claim that it pre- 
sents considerable advantages over the 
single motor-driven machine. The ma- 
chine is balanced mechanically, which is 
of considerable importance. It will run 
in either direction, and the pressure used 
in each motor is only half that of the 
supply service, which is again a most im- 
portant matter from the clectrician’s 
point of view, as insulation is difficult to 
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maintain at the face of the coal. The 
motors used for dise machines are always 
fully enclosed, as are also the starting 
resistances, switch gear, ete. Diamond 
machines are also run by polyphase 
motors, two to each machine, as with con- 
tinuous-current machines. The writer 
saw a Diamond machine working at the 
face in a colliery in Yorkshire, which was 
taking thirty-two horse-power, using 
polyphase currents, cutting seven feet 
under the coal, but there was no sign of 
heat or sparking anywhere. The switch 
was completely enclosed, and there was 
no starting resistance, the disc being 
started away from the coal and worked in. 
THE BAR MACHINE. 

Great things were hoped from the bar 
machine, but so far they have not ma- 
terialized. In this machine, a bar carry- 
ing cutting tools, of rather a different pat- 
tern to those used with the disc machine, 
revolves horizontally, under or in the coal, 
cutting a parallel groove, similar to that 
cut by the disc. The bar has a reciprocat- 
ing motion given to it, and behind the 
bar is an iron plate which is also carried 
by the machine, and which with the 
spirally arranged cutting tools forms an 
archimedean screw, and acts as a con- 
veyor to bring out the dirt, made by the 
machine. The frame of the machine is 
very similar to that of the disc machine, 
but it is more enclosed. The machine 
is driven by a twenty-five horse-power 
electric motor, the bar itself running at 
from 300 to 500 revolutions per minute. 
Motion is transmitted from the motor- 
shaft to the bar by spur and beveled 
and worm gearing, and by this means 
also the reciprocating motion of the bar 
is produced. The bar is arranged to turn 
up or down, so as to avoid obstacles. It 
usually takes less power than the disc 
machine but it has not done very well so 
far, for various reasons, one of which is 
the fact that the reciprocating motion 
carries the dust into the gearing, where 
it destroys the teeth of the gearing. For 
this reason, when cutting in coal, it does 
better, coal dust acting partly as a lubri- 
cant, owing to the well-known properties 
of carbon. 

THE MORGAN GARDINER JIB MACHINE. 

This machine, as mentioned above, has 
only lately been introduced into this 
country, and the writer understands 
has been worked mainly for the European 
market, the American mines being worked 
principally on the stoop and board sys- 
tem (bord and pillar). It is not the first 
jib machine which has been introduced 
into this country, but it is the first elec- 
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trically driven machine of that pattern, 
and the “Baird” machine, which was also 
a “jib” machine, has been long sinc 
abandoned. It may tbe described as 
a chain breast machine with the frame 
and its chain, taken out from its posi- 
tion, lying longitudinally in the machine, 
and turned at right angles to the body of 
the machine. The frame, with the chain 
carrying the cutting tools, is pivoted at 
one end of the machine, and it is ar- 
ranged to swing round this pivot, so that 
it can be used on either side, enabling the 
machine to run in either: direction, and 
with either side to the coal face and to 
cut its way in at stations. It also does 
not run on rails, as the whole of the other 
machines do that have been mentioned. 
It runs on skids, so that the labor of rail 
setting is done awav with. Four jacks, 
one at each corner of the body of the ma- 
chine, are provided for setting the ma- 
chine at any level at which it may be 
necessary to run on account of the floor. 
It has a guiding bar, which can be fixed 
on either side of the machine to keep it 
from running into the coal. This bar 
performs the office performed by the rails 
with other machines. The machine 1s 
worked by a twenty-five horse-power mo- 
tor, which delivers its power to the cutter 
chain through spur and beveled gearing, 
and which also provides the power for 
turning the jib round when cutting its 
way into the coal, and for the haulage 
plant which accompanics the machine, as 
usual worm gearing being used for these. 
The machine is claimed to be an improve- 
ment on the disc machine, as it takes less 
power, and as it can not be easily stopped 
by the coal coming down on the frame in 
which the chain is held. It certainly takes 
less power than is usual with either the 
dise or har machines. The power taken 
is only from six horse-power to eight 
horse-power as against from twenty-six 
horsepower with the bar and from 
eighteen horse-power with the dise. When 
the chain comes against anv hard matter. 
such as the nodules of pyrites mentioned 
above, which are very common in and 
under the coal in this country, more 
power is taken. With the “jib,” it is 
claimed, the only power taken is that in 
moving the chain and in the haulage 
plant, which is very small. With the disc 
machine, it is claimed, the whole disc has 
to be moved, and the friction may be con- 
siderable. It will be exceedingly interest- 
ing to watch the struggle between the 
best British practice as represented by 
the Diamond and Clarke Steavenson ma- 
chines, and the Morgan Gardner, which 
the writer understands represents the lat- 
est American practice. On this side, the 
best work has been done, up to the pres- 
ent, by making the machines powerful 
enough to go through anything. The 
writer has met with a case of a dise ma- 
chine using 100 horse-power for a short 
time, on meeting with some of the pvrites 
mentioned. This has been the principle. 
go through whatever comes. Pull out 
the nodules. And it has worked well up 


to the present. 
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THE PIKE’S PEAK HYDROELECTRIC 
DEVELOPMENT. 


BY J. H. RUSBY. 


Articles of incorporation of the Pike’s 
Peak Hydroelectric Company were filed 
in the office of the county clerk at Colo- 
rado Springs, Col., and also in the office 
of the Secretary of State, at Denver, Col., 
on December 30, 1902. 

The company is capitalized at $700,- 
000, divided into 700 shares of $100 each, 
and the life of the company is twenty 
years. 

The incorporators are George A. Taff, 
a well-known consulting engineer, of 
Colorado Springs, Mining Exchange 
Building; George M. Brandt and Samuel 
T. Hamilton, and they, with Henry C. 
Hall and J. Arthur Connell, will consti- 
tute the directors of the company for the 
first year. 

The.company is empowered to generate 
and distribute electricity, and to sell elec- 
tricity to be uscd for light, power, heat 
and other purposes. The principal office of 
the company will be in Colorado Springs. 

The filing of a warranty deed with the 
county clerk on the afternoon of January 
3, in which the Pike’s Peak Power Com- 
pany conveys to the newly incorporated 
company all its property and franchises, 
marks the closing steps which enable the 
new corporation to carry out its plans for 
the erection of two immense power plants 
on the east slope of Pike’s Peak. Accord- 
ing to directors, the project involves the 
investment of approximately $1,000,000, 
and it is planned to have both stations in 
operation by the beginning of next July. 

The stations will have a combined 
capacity of generating 5,000 horse-power. 
The company purposes despatching im- 
mediately a corps of engineers to survey 
a route for the laying of a new twenty- 
inch water main, running from Lake 
Moraine to Manitou to connect with the 
city intake, which is required according 
to the terms of the Jackson franchise, 
which is the one under which the Pike’s 
Peak Power Company has operated here- 
tofore. Under the terms of this fran- 
chise, the old company was given the 
right to extract water power from the 
city mains along Ruston Creck in return 
for the construction of this twenty-inch 
main, and as part payment for the boring 
of a tunnel through a portion of Pike’s 
Peak, which tunnel conveys the water of 
West Beaver Creek into Lake Moraine 
reservoir. 

This franchise included a proviso that 
the water used for power was not to be 
in any way contaminated. 
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The new pipe line will be 30,000 fect 
in length, and when connected with the 
city main will increase the water pressure 
about four times. 

The company intends to furnish power 
for lighting and heating purposes to Colo- 
rado Springs and adjoining towns. The 
company has already acquired franchises 
for the lighting and heating of Manitou. 

The present plant of the former Pike's 
Peak Power Company is situated on the 
east slope of Pike’s Peak, about half a 
mile below the Half-Way House, on the 
line of the Pike’s Peak cog road. 

One of the city’s water mains is used, 
obtaining a pressure of 275 pounds per 
square inch, driving a Pelton undershot 
water-wheel, which is direct-connected 
with a General Electric alternating-cur- 
rent, three-phase, 3,600-volt, twenty-four- 
ampere generator, with a full speed of 
600 revolutions per minute. A separate 
125-volt, thirty-six-ampere exciter is used. 

This generator was employed some six 
vears ago for generating power for boring 
the tunnel before mentioned. 


Northwestern Electricity and Power 
Gas Scheme (England). 

The Northwestern Electricity and 
Power Gas Syndicate has been formed in 
England, and is now seeking to obtain 
parliamentary powers. for supplying elec- 
tricity in bulk throughout the whole 
county of Chester, a portion of Stafford- 
shire, Derbyshire, Flintshire and Den- 
bigshire. The company also asks au- 
thority to supply producer gas for the 
purposes of motive power and heating 
within this area. The proposed sphere of 
operations has an area of 2,000 square 
miles, with a population of about 1,500,- 
000, and including a number of im- 
portant towns. It is claimed that owing 
to the introduction of Mond gas, gas 
engines can now be obtained in all sizes up 
to 2,500 horse-power with throttle gov- 
erning, giving as little variation as the 
best steam engine. The company will 
not compete with gas lighting interests. 

Four generating stations are to be 
erected, one each at Runcorn, Ruabon, 
Bollington and Stone. The proposed 
system of charging is as follows: Ten 
shillings per electrical horse-power, plus 
a charge for current, as determined by 
meter, varying from threepence down to 
three-quarters of a penny per unit, ac- 
cording to the quantity supplied; or four- 
pence per unit not exceeding an equivalent 
of 100 hours of supply at maximum 
power. The price for power gas is fixed 
at threepence per thousand cubic feet, if 
not less than 4,000,000 eubie feet per 
quarter are taken, and fourpence per 
unit for smaller quantities. The capital 
of the proposed company is $7,500,000. 
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Electric Automobiles. 

At a recent meeting of the British In- 
stitution of Civil Engineers Mr. H. F. 
Joel read a paper, entitled “Electric 
Automobiles.” After calling attention to 
the advantages which automobiles have 
over animal power, the author gave some 
figures showing what had been done with 
electric automobiles, these being con- 
sidered the most satisfactory for urban 
work. The various parts of an electric 
automobile were considered, and com- 
parative costs of electric and other motor 
cars were given. The ratio of weight of 
vehicle and weight of storage battery was 
next taken up. A battery of accumulators, 
weighing six hundredweight, will give ten 
horse-power-hours, or 67.2 pounds weight 
of battery for one horse-power-hour. 
Taking the efficiency of the motor and 
gear at seventy-five per cent, and assuming 
the output to be fifteen watt-hours per 
pound of complete battery, such a battery 
would convey itself against a tractive re- 
sistance af fifty pounds per ton at the rate 
of twelve miles an hour for a total dis- 
tance of 250 miles. With a vehicle weigh- 
ing six hundredweight, the distance that 
could be run would be 125 miles, and 
with a load of three hundredweight the 


distance under the same conditions.would 
be reduced to 100 miles, equal to seventy- 
five ton-miles. With a load of nine 
hundredweight, the ton-miles would be 
the same, the distance being 71.4 miles. 
The cost of varying the useful load would 
be for a three-hundredweight load at the 
rate of 1.8 pence (3.6 cents) per ton-mile, 
and for a nine-hundredweight load, 0.9 
pence (1.8 cents). The conclusion would 
be that as the load is increased the cost 
of conveying the useful load per ton-mile 
was reduced, but the limit was soon 
reached when the machine must be made 
stronger to carry the increased load. 
Curves were given in the paper, showing 
the ton mileage in conjunction with the 
ratio of weight of battery and total 
weight; the ratio of useful load to the 
total weight; cost of electric energy per 
ton-mile to useful load, and the relative 
weights and costs of cars. 


Annual Report of the Electrical De- 

partment of Cambridge, Mass. 

The annual report of the electrical de- 
partment, Cambridge, Mass., shows that a 
large amount of work has been covered. 
The report contains also recommenda- 
tions in securing a suitable conduit sys- 
tem and an analysis of the financial ac- 
counts of the Cambridge Electric Light 
Company and the Cambridge Gaslight 
Company from 1890 to 1902, these sta- 
tistics being given in charts. Some recom- 
mendations are made regarding the 
proper inspection of illuminating gaS- 
The question of telephone rates is also 
taken up. 


TH 
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THE EVOLUTION OF THE TELEPHONE 
SWITCHBOARD—I1I. 


BY THOMAS D. LOCKWOOD. 


But if we take electromagnets out of 
the main conductors they will of course no 
longer oppose the passage of the voice 
currents in their legitimate circuit, and 
if we then connect the magnets in bridge 
between the mains, we no longer need to 
disconnect them when we unite one line 
with another, because they still retain the 
impedance which can be increased to any 
desirable extent, and because we can then 
make that impedance useful to prevent 
wastage of the voice currents through the 
bridges thus constituted. The disconnect- 
ing annunciator had, in fact, as we have 
already seen, been so connected; and on 
party lines there were many high im- 
pedance “bridging bells,” so-called, also 
in parallel between the mains, which 
were employed without bringing about 


any perceptible depreciation of the trans- - 


mitted speech. So then the first solution 
came to several minds at once. Why dis- 
connect the calling annunciator at all? 
Why not disregard it, and leave it con- 
nected with the line while the circuit is 
switched, depending upon its impedance 
to prevent the short-circuiting of the cur- 
rents through the annunciator branches 
thus left intact. This was done, but it 
became necessary as in the prior case of 
the disconnecting annunciator to wind 
the magnets with many turns, and gen- 
erally to make them of high impedance. 
There was, however, nothing objection- 
able in so constructing them, because the 
higher the impedance, the less chance 
there was for the voice currents to be 
shunted that way. 

Fig. 4 shows in diagram the talking 
circuit as thus formed between the sub- 
stations, the circuits of such substations 
being switched together under these con- 
ditions. In this figure L and L? repre- 
sent: circuits extending from substations 
S and S?, respectively, to a central sta- 
tion C, and there provided with per- 
manently connected call annunciators A 
and A2. They are supposed to be united 
for conversation by the switch-cord con- 
ductors c, between which the disconnect- 
ing annunciator d is bridged. So con- 
nected, the line annunciators are ob- 
viously bridged also, and thus the through 
cirenit has at the central station three 


bridges, each containing an electro- 
magnet. Here, then, arises another dif- 
ficulty. The wanted station must be 


called by the central station operator 
after the switch-plug is inserted in the 
proper line jack; and since the annun- 
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clator of the wanted line is not cut off, it 
will respond unless means are taken to 
prevent. Moreover, since it may be and 
probably is at another section of the 
board, its operation will doubtless be re- 
garded as a call by the operator there, 
who, of course, will try to answer the 
supposed call. Again, when the conver- 
sation is over, and the substations S and 
S2 ring off, the line annunciators A and 
A? are again likely to respond, one of 


Fig. 4. 


them in any event being probably at 
another section of the board, so that this 
also will be taken as an incoming call. 
A number of propositions looking to the 
avoidance of such false signals were pro- 
posed, but the most promising plan for 
the latter contingency was so to arrange 


the switch-plugs and sockets, that the in- 


sertion of the plug might close a local 
circuit containing an electromagnet, 
which magnet would when excited by the 
closure of its circuit, act to hold the arma- 
ture of the annunciator in its normal 
position so that the annunciator could 
not operate and display its signal, even 
though a current should pass through its 
actuating magnet. This device, which is 
indicated by Fig. 5, worked in fact so 
satisfactorily that it not only prevented 
the undesired operation of the annun- 
ciator, but also acted to reset the same, 
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when the signal had been given, pursuant 
to an original call, so that a drop fallen 
to display such signal did not need to be 
manually replaced, but was automatically 
restored as soon as a plug was inserted to 
answer the call. 

In sending outgoing calls over the 
wanted line, a satisfactory expedient to 
prevent the operation of the annunciator 
of the line wanted was so to connect the 
actuating and retaining magnets, that 
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while incoming call currents passed 
through the actuating magnet only, out- 
going call currents passed through both 
actuating and retaining magnets. 

So many adverse electrical influences 
were now abroad, by reason of the numer- 
ous heavy current systems which had been 
installed, that the “busy test” arrange- 
ment already described was no longer 
serviccable. Charges and stray currents 
on the line, due to such influences, tended 
to produce false busy signals. Accord- 
ingly a form of “busy test” circuit never 
crossed or conductively associated with 
the line conductors, but altogether local, 
was substituted. The insertion of the 
plug for the purpose of switching one line 
to another was made to close one of two 
gaps in the local test circuit which was 
in part formed of the several test rings of 
each line and the conductor uniting them; 
and also acted to connect a battery 
thereto, thus raising the potential of all 
the test rings of the line at all sections. 
The other pole of the battery was con- 
nected, through the operator’s telephone, 
to the tips of all the calling or companion 
plugs. Thus, when the tip of such a scc- 
ond plug was applied at any section of 
the test ring of the wanted line, the oc- 
currence or non-occurrence of a click in 
the instrument, enabled one to readily in- 
fer the engaged or disengaged condition 
of the said wanted line. As thus modi- 
fied, a number of switchboards were in- 
stalled, and the type of apparatus became 
known as the “branch terminal” switch- 
board. The talking currents had, through 
this board, a clear conductive path not 
liable to be impaired by the presence of 
jack contacts or other abnormal resist- 
ance; and, in fact, without any contacts 
other than those made at the actual 
switching points. Thus far, then, a de- 
sirable advance had been attained, and 


.the branch terminal or parallel connec- 


tion switch socket arrangement has re- 
mained in use until the present time. 

The branch terminal switchboard at 
first brought commercially to the front, 
did not provide for the other two desid- 
erata which have been indicated. Yet 
these were not very far behind. It was 
more important to provide a central 
source for substation transmitter supply, 
common to all or a great number of lines, 
than it was to provide a similar arrange- 
ment for calls and other signals. But it 
seemed likely that if either could be prac- 
tically arranged, the other might also be 
provided for by some modification of or 
addition to the same means; and in the 
end, thus it has turned out. 

After much consideration and trials, 
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both experimental and commercial, of 
many plans, the “how” of an efficient cen- 
tral and common battery system for tele- 
phone circuits, and the central and sub- 
station transmitters, together with a sys- 
tem of incoming call signals and super- 
visory signals was, as a whole, devised and 
decided upon. In it the same central 
office source of current may be employed 
for both signals and transmitters. The 
branch terminal mode of switch socket 
connection was retained, each socket being 
composed of a frame piece with a test ring 
in front, and two or more internal contact 
springs. At each section are the call de- 
vices, and the answering jack for the lines 
which are to be answered there, and a 
switch socket for all lines entering the 
office, there being also a sufficiency of 
switch cords, each with a switch plug at 
each end. 

The substation circuits were then ar- 
ranged to be, while at rest, conductively 
closed at the central station through a 
battery and call device, and conductively 
open at the substation; but it was neccs- 
sary to provide some kind of an opcrative 
circuit for the polarized substation bell, 
as otherwise calls from the central station 
could not be received; and the plan which 
seemed most promising, and which has 
been generally adopted, is to place a con- 
denser between the severed ends of the 
two line conductors and in series with the 
bell magnet. By this expedient, while the 
circuit is open at the substation for a 
steady currenf, it is practically closed to 
the passage of the alternating ringing 
currents of the central station generator, 
to which the bell is adopted to respond. 
There is also the ordinary hook switch, 
which serves as a support for the re- 
ceiving telephone when not being used; 
and as long as the receiver remains in 


place on the hook the foregoing conditions. 


continue; but as soon as the receiver is 
lifted from the hook the metallic circuit 
is closed through the substation tele- 
phones and the current of the central bat- 
tery being thus enabled to flow causes the 
operation at the central station of the call 
signal relay. 

A small glow lamp serves as the line or 
call signal, possessing the great merit of 
being prompt and self-acting, both in dis- 
play and withdrawal; and in practice is 
placed in a short local circuit controlled 
by the call signal relay, which has its 
magnet connected in the main line, and 
ig responsive to the initial operation of 
the substation hook switch. 

Fig. 6 indicates the arrangement, 
which, as regards the initial call signal, 
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was now complete; and also illustrates the 
devices now to be described. 

The constantly connected annunciators 
of the branch terminal board were thus 
superseded ‘by a relay and a lamp, and 
the appliances formerly employed to main- 
tain the quiescence of such annunciator 
were now made, instead, to operate a cut- 
off relay, by means of which the lamp- 
operating relay might be cut away or dis- 
connected, and the lamp signal thereby 
withdrawn, as soon as the call was an- 
swered bv inserting the switch plug. 
This cutoff relay has two resting contacts 
through which the two conductors of the 
main circuit respectively pass, and in such 
manner that on the excitement of the 
relay and the consequent attraction of its 
armatures, the contacts are parted and the 
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continuation of the line, including the call 
relay and the normal battery connection, 
is cut off. The cutoff relay itself is in a 
local switchboard circuit controlled by 
and leading through contact pieces of the 
switch plug and socket. The switch socket 
for this purpose has interior contact 
springs for both main conductors, thus 
leaving its frame piece or test ring at 
liberty for the local circuit; and the sev- 
eral test rings of each line are united by a 
fixed conductor extending from all of 
them to one terminal of the cutoff relay. 
The plug also has three insulated contact 
pieces adapted to register with the two 
line springs and the test ring of the 
socket; the cord conductor extending be- 
tween each pair of plugs comprising two 
main-line strands which extend from plug 
to plug, and a local circuit strand for 
each plug. A battery has one of its poles 
connected with the plug local circuit con- 
ductor and the other to the remaining re- 
Jay terminal, so that when the plug is 


Vol. 42—No. 6 


placed in the socket of any line the cutoff 
relay circuit is closed, and the relay oper- 
ates to disconnect the line terminal and 
relay. At the same time the potential of 
all of the united test rings of the line thus 
switched is raised to furnish appropriate 
conditions for the “busy test.” 

But this is not all. Supervisory signals 
are regarded as being necessary. These, 
also, are lamps, and two such are provided 
for each switch-cord, and associated with 
the two plugs, respectively, being placed 
in the cord section of the local or cutoff 
relay circuit. Thus placed they are, of 
course, non-operative except when the 
plug is in its socket; but the plug being 
thus inserted their function is to afford 
an indication to the operator of the con- 
dition of things at the substation. They 
can only be displayed when the hook 
switch at the substation is in its lower or 
normal position; that is to say, the posi- 
tion in which it is maintained while the 
receiver hangs on the hook. When in an- 
swer to a call the operator inserts the 
answering plug in the socket of a given 
line, the associated lamp does not light, 
because the substation receiver has already 
been taken from the switch to give the 
order. But when the companion plug is 
placed in the socket of the wanted line, 
the lamp signal of that plug does light, 
because the receiver at the wanted substa- 
tion is not removed from the hook; it thus 
follows that when this receiver is taken 
up in response to the call, the light is at 
once withdrawn. Again, when the con- 
versation is over, the replacement of 
either or both substation receivers will 
once more illuminate the corresponding 
lamps to serve as a disconnecting signal. 
Or if either party desires at once a con- 
nection with some other line, the lamps 
may be made to flash several times in suc- 
cession by oscillating the hook switch. 
It must be apparent that such a system of 
supervisory signals is both ingenious and 
scientific. Its essential and underlying 
principle is that the supervisory signal of 
cach plug is controlled in part by the plug 
and socket switch contacts of the local cir- 
cuit wherein it is connected, and in part 
by the hook switch at the substation of the 
line to which the switch socket belongs; 
and, further, that the working of the sig- 
nals is dependent, in the first instance, 
upon which of these two switch devices 
was first operated. ‘Thus, in the case of 
a call being answered by the insertion of 
the switch plug, the signal is not dis- 
played because the correspouding hook 
switch has previously been operated; but 
in case of a substation to be called, the 
supervisory signal is displayed because 
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the plug and jack switch is the first to be 


operated, the hook switch in this case re- 
maining unchanged until after the call is 
“sent. 
To enable the hook switch to control 
the signal, a low-resistance relay is placed 
in the main circuit conductors of each 
plug, which relay being thus connected in 
the main line, is responsive to the closing 
and opening thereof as the hook switch is 
moved in one direction or the other. 

The sketch, Fig. 7, illustrates this ar- 
rangement, and shows that the relay in 


question does not act directly upon the 


local circuit of the lamp to open and close 
the same. This can not be allowed be- 
cause the same local circuit serves also for 
the operation of the cutoff relay and “busy 
test.” It acts, however, by controlling a 
shunt round the lamp signal, closing the 
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visory relays, m m the supervisory lamp 
signals, and A h their controlling shunts. 

The battery which develops the current 
for the main line to excite the relay is, as 
shown, preferably bridged between the 
two main circuit cord conductors, which 
respectively unite the tip and forward 
sleeve contacts of the two plugs, and so 
connected, divides the cord circuit into 
two well-defined sections looping from 
each plug. The same battery provided 
with an earth connection at one pole, may 
serve also to furnish current in the local 
circuit to illuminate the lamp signal, and, 
indeed, also for the operation of the cutoff 
relay and busy test appliances; the several 
circuits being properly proportioned to 
the battery power and to one another by 
suitable resistances. 

Another improvement tending to in- 
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creased promptness of service in respond- 
ing both to “call” and “disconnect” sig- 


said shunt and preventing the display of 
the light when the main circuit is closed, 
and current consequently flows through 
the relay; and opening the shunt to per- 
mit the display of the lighted lamp when 
the receiver at the substation is replaced, 
causing the hook switch to open the main 
circuit so that current to excite the relay 
no longer flows. 

In the figure, L L2 are the substation 
circuits extending between the substations 
S S? and the central station C, and 
adapted to be switched together for con- 
versation at the latter. The switch core, c, 
has the battery, B, bridged between its 
main conductors, and has local circuit 
conductors for cach plug, forming in as- 
sociation with the fixed conductor which 
unites the test rings, the local circuit; 
R R are the cutoff relays, R2 R2 the super- 


nals, is the “pilot lamp.” This is an 
auxiliary luminous signal which may be 
advantageously associated with both of 
the foregoing classes of regular signal. 
It complements the regular signals much 
in the same way that a bell in a hotel or 
domestic annunciator system is made com- 
mon to and complementary to the several 
individual drops. This pilot lamp is thus 
common to the signals of a group of call 
signals, or to a group of the supervisory 
switch-cord signals, and it is adapted tto 
light whenever any of the regular signals 
with which it is associated is displayed. 
It may be placed in a conspicuous position 
on the front of the switchboard, so as to 
be readily seen by the monitor or chief 
operator, and ite protracted display is an 
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indication that some signal of the group 
‘io which it belongs is being neglected or 
disregarded; or at any rate, that some 
signal of such group, thus far has not 
been attended to. It is by reason of this 
function that the term “pilot lamp” has 
colloquially been applied to the device; 
although I do not say that the term is 
eminently appropriate. The pilot lamp, 
like the others, is connected in a local cir- 
cuit and controlled by a relay, which may 
conveniently be placed in the circuit of 
the main conductor through which current 
is supplied to the branch lamp circuits of 
the group. This can readily be arranged 
in several ways without producing such an 
undue drop of potential in the branch 
lamp circuits as will adversely affect the 
regular lamp signals. 

When the battery is bridged as has been 
described, it is properly connected for use 
also as the source of transmitter supply; 
and as has been suggested, may be and is 
so employed in connection, both with the 
transmitters of the several operators and 
those of the substations. An important 
condition of success in the employment of 
a single battery for a large number of 
transmitters, is that its internal resist- 
ance shall be so low relatively to that of 
the circuits supplied, that the operation 
of any transmitter will not cause any ma- 
terial variation of potential at the bat- 
tery terminals. When this condition is 
properly complied with, there will not be 
any interference between the circuits of 
the several transmitters, and such com- 
pliance is best attained by the employment 
of storage batteries. To further reduce 
the internal resistance of the battery and 
the chance of interference, a plurality of 
banks of cells, each bank having a suffi- 
cient electromotive force for the work— 
say twenty-four volts—may be connected 
in parallel with each other. 

But another condition equally essential 
in the operation of the substation trans- 
mitters of an exchange from a common 
battery, is that by means of the switch- 
board devices and in their normal opera- 
tion, it shall be possible at any time to 
disestablish this universal state of re- 
ciprocal neutrality or non-interference as 
regards any two circuits, and so to segre- 
gate or set aside any pair or any number 
of pairs of circuits united for through 
communication, that the component cir- 
cuits of such pair or pairs may freely 
communicate each with the other, but 
shall not disturb, or be disturbed by, any 
other circuite connected with the battery. 

One plan of operation mecting this 
condition, which to a certain extent has 
been used, is to introduce a considerable 
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impedance into the conductors connect- 
ing the main circuit strands cf the switch 
cord and thereby the main conductors of 
the two circuits concerned, with the pole 
or poles of the battery; and to establish 
a short circuit, preferably containing a 
condenser, between the corresponding 
conductors of the two component circuits, 
and round the impedance. The steady 
current of the battery finds no further dif- 
ficulty in flowing through the impedance 
devices than that due to simple resistance, 
and thus readily passes over the line in 
either direction to the substation trans- 
mitters, but can not pass the condensers ; 
while the voice currents developed by the 
action of the transmitters upon this steadv 
current being in a state of constant and 
rapid fluctuation, are prevented from 
short-cireuiting themselves through the 
battery bridge by the interposed im- 
pedance coils, but pass with great facility 
round these coils and through the path 
which includes the condenser to the dis- 
tant station. 

Fig. 8, however, illustrates an alterna- 
tive plen which thus far has found more 
general acceptance. It consists in asso- 
ciating the two united substation circuits 
L L2 and the common batiery B bridged 
at the central station bebween their main 
conductors, with an induction coil I of 
the ttype often styled repeating coils, 
wherein the two windings i 1? have a like 
number of turns and like resistances. 
The two windings, as is clearly shown in 
the figure, are connected in the com- 
ponent circuits respectively, so that the 
circuits are in inductive relation with one 
another. Both windings are centrally 
divided, and the bridged battery unites 
the halves of both on one side to those on 
the other side of the circuit. Each com- 
ponent circuit is thus supplied separately 
with battery current for the transmitter 
of its substation through its own winding 
of the induction coil; and each is alter- 
nately the transmitting and receiving cir- 
cuit. The voice currents developed by each 
transmitter circulate in the transmitting 
component circuit only, but acting 
through the induction coil they develop 
substantially identical voice currents in 
the receiving circuit also, which passing 
through the same, operate the distant re- 
eciver. This arrangement well complies 
with the second condition of success. It 
divides the circuit up into two sections, 
having no conductive connection, and 
thus tends to minimize the possible effect 
of a vault which may exist in either; and 
it reduces the adverse effects which other- 
wise would be very noticeable when the 
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two lines connected differ considerably 
in length. 

In Fig. 9 is illustrated the application 
of this plan for central and common trans- 
mitter battery operation to the switch- 
board apparatus: and furthermore, repre- 
sents in diagram the substation and 
switchboard connections of two circuits, 
showing how the same central source of 
current may be employed in connection 
with call signals, circuit control and 
speech transmission. 

I may in conclusion briefly advert to a 
minor improvement which in some instal- 
lations has been added with a view to 
further relieving the operator of the time- 
consuming duty of following up suboper- 
ations. This is a device combined with the 
ringing key, which acts after the kev has 
been manipulated, to lock it in the ring- 
ing position with the call generator con- 
nected to line for a definite and sup- 
posedly sufficient period of time, or until 
the attendant at the station called, re- 
sponds by taking the receiver from the 
hook. One way of arranging such a de- 
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vice is to provide a spring lateh which 
when the key is depressed engages a 
shoulder on the kev spindle; to mount 
the spring upon an armature; and to asso- 
ciate with each key an electromagnet to 
act upon this armature, the same being 
wound with but few turns of coarse wire, 
and connected in the key branch of the 
generator circuit. ‘The kev having been 
pressed, is thus held in operation, because 
the current of the generator through the 
circuit (which, before the removal of the 
receiver from the hook at the substation 
is, as we have seen, kept conductively 
open by the inclusion therein of a con- 
denser), does not excite the releasing mag- 
nets. But as soon as the call is responded 
to by the removal of the receiver from 
the hook, the, circuit is conductively 
closed; and the generator current now 
steady and strong, is sufficient to excite 
the magnet, which attracting the arma- 
ture, acts to release the kev, so that the 
all current over the line is cut off. Such 
auxiliary devices, however, and others 
which have been suggested and which 
are intended to bring the operators’ tele- 
phones into connection with a calling line 
as soon as the plug is inserted, and to dis- 
conneet them by an electromagnet switch 
after the lapse of a definite period of 
time, or when the companion plug is in- 


Vol. 42—WNo. 6 


serted, or when the call current is sent to 
the second line, present themselves to my 
mind, not as essentials of the switch- 
board apparatus, but as refinements of 
the lily painting or gold gilding order; 
which may be employed or not, and 
which do not alter the general character 
of the finished machine or effectuate any 
materially modified result. 

There are, furthermore, certain con- 
comitant appliances that have grown up 
round the switchboard as do suburbs round 
a city, and which should at least receive 
mention. These embrace mainly the 
power-room apparatus for charging the 
universal storage batteries, and for the 
generation of alternating currents for 
outgoing calls; protective devices of sev- 
eral cooperative types interposed between 
the cable heads and the switchboard to ar- 
rest and guard against the effects of vari- 
ous harmful intrusive currents; the main 
distributing frame, an iron, open-work 
structure with interior channels through 
which a multitude of insulated connect- 
ing wires are led, and having binding- 
screw terminals of cable and switchboard 
conductors on its two sides, respectively 
between which such connecting wires ex- 
tend to unite any pair of line conductors 
to any desired pair of switchboard con- 
ductors, and at which any circuit can 
readily be opened or otherwise altered 
for testing purposes; and the intermediate 
distributing board placed between the 
main distributing frame and the switch- 
board proper, where all main wires are 
represented and can ‘be cross-connected, 
and at which to distribute the business 
equitably between the operator, any line 
while retaining its multiple switch sock- 
ets can readily be connected or recon- 
nected with any desired answering jack 
and line signal, and thereby be trans- 
ferred in a few minutes from any switch- 
board section to any other, as the fluc- 
tuating character of the work may re- 
quire. 

While these: appliances, which in every 
large and well appointed central tele- 
phone station are now uniformly pro- 
vided as accessories of the switchboard, 
can not, within the reasonable limits of 
this paper, be discussed in detail; they 
are, of course, to be kept in mind in plan- 
ning and preparing specifications for the 
central station apparatus generally and 
the switchboard in particular; and their 
proportionment, design and relation to 
the switchboard, with which they are to 
be associated, are matters which in each 
installation require the most careful and 
exhaustive consideration. 

There is no great invention which has 
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more thoroughly revolutionized business 
methods than the speaking telephone. 
The exceeding value of time is better ap- 
preciated now than at any previous pe- 
riod in the world’s history; and it is uni- 
versally recognized that a business man’s 
time is a business man’s best asset. Where- 
ever the telephone is employed—and it 
may truly now be said that “there is no 
speech or language where its voice is 
not heard,” and wherever the telephone 
exchange has obtained a footing there at 
once is a valuable economy of this most 
valuable possession attained. 

It is, however, obvious that to realize 
this conversation and economization of 
time to the fullest extent, the possibilities 
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justified by the general satisfactoriness of 
its work. True, its organization is complex, 


but so is that of every poly-functional ma- 


chine, and why should we object to com- 
plexity if accompanied by corresponding 
efficiency ; or unless it shall be proved that 
the same efficiency can be achieved by 
simpler means. 

The switchboard, though not yet a per- 
fect product of evolution, is at least a 
complete and successful machine; but evo- 
lution still goes on. It may well be that 
the next step in its never-ceasing progress 
will be in the direction of simplifying the 
organization, either in its concrete de- 
vices or in its circuit arrangements, with- 
out any saerifice of efficiency. 


Fig, 9. 


of usefulness inherent in the telephone it- 
self must be competently seconded by a 
central station switchboard through which 
all of the several operations and sub- 
operations requisite for the connection 
and disconnection of lines, can be carried 
out with accuracy and celerity. The 
standard relay switchboard—as the or- 
ganization of apparatus and circuits 
whose development I have traced has 


been entitled—is such an instru- 
mentality; and by it, notwithstand- 
ing the marvelous increase of late 


years in the number of lines entering 
large central stations, and in the number 
of calls received and connections made in 
pursuance of such calls, the speed and 
efficiency of operation have been not only 
well maintained, but has exhibited marked 
improvement. 

Here, then, at least for the present, we 
take leave of our theme. The efforts ex- 
pended in producing the switchboard 
which for the time is standard, are amply 


Recent Progress in the Electrical 
Industry in Great Britain. 

This is a brief abstract of Mr. Henry 
Lea’s inaugural address to the Birming- 
ham section of the British Institution of 
Electrical Engineers, December 10, 1902. 
The dominant note throughout the whole 
address was that England is not so far 
behind in the manufacture of electrical 
apparatus as was generally believed. 
Statistics were given, showing the output 
in machinery of the principal British fac- 
tories for the past five years. The aver- 
age power of the engines had increased 
eighty-one per cent in four years. The 
increase in the total brake-horse-power 
for the same period was 243 per cent, 
while the increase in the total number of 
engines was ninety per cent. Statistics 
of electrical machinery were harder to ob- 
tain than were those for steam ma- 
chinery ; but from such as could be had it 
was found that the number of machines 
put out in 1901 showed an increase of 168 
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per cent over that of 1898, while the out- 
put in kilowatts showed an increase of 
174 per cent. A noticeable fact of these 
last few years was the increased use of 
multipolar machines for continuous cur- 
rents. Proper attention to design enabled 
the manufacturers to build these ma- 
chines so as to obtain efficiencies equal to 
those given by bipolar machines, while 
mechanically they were much better. 
There are comparatively few firms mak- 
ing alternating machinery, but this 
branch of work is receiving attention. 
Great as had been the increase in the out- 
put of electrical machinery during the 
last four years, it would have been in- 
creased still more if the engineering in- 
terests concerned could have arranged 
for a certain amount of standardization 
to reduce the number of patterns that the 
manufacturers had been obliged to make. 
All manufacturing firms desired to work 


a jig and templet as far as pos- 
sible, but in a = rapidly developing 
industry it was not possible to 


standardize at an early stage. Progress 
in power distribution was briefly noted. 
Next to this came traction work, where 
progress had been more marked than in 
almost any other branch. In 1901 the 
increase in mileage over 1898 was 112 
per cent, and the increase in the number 
of cars seventy-three per cent. Concern- 
ing the electrification of lines of railways, 
some interesting observations were made 
about the ultimate displacement of the 
steam locomotive. It would die hard. 
Heretofore railway engineers have not 
been asked to make high-speed steam 
locomotives, but that when the demand 
was made they would do so. It was not 
thought necessary to fly to electricity for 
speeds of 100 miles per hour, as already 
trains pulled by steam locomotives had 
attained a speed of eighty-six miles an 
hour, which could be raised to 100 by in- 
creasing the diameter of the driving 
wheels. A fourteen per cent increase in 
speed would make little difference in the 
smoothness and steadiness on a first-class 
double-track road. The use of gas en- 
gines for driving dynamos received a 
passing note. The last section of the ad- 
dress dealt with measuring instruments 


and the many improvements made during 
the last four years. Special emphasis 
was laid upon the improved methods of 
measuring permeability and hysteresis of 
iron and steel. At the conclusion of the 
address Mr. Dudell’s oscillograph was ex- 
hibited and shown in action. By means 
of this instrument fluctuations in the 
electromotive force of an alternator when 
thrown in parallel with another machine 
were shown, as well as the synchronizing 
current. °° ` 
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Notes on Progress in Europe and America. 


BY JOHN B. C. KERSHAW. 


Production and Use of Aluminum in U. S. A. 

According to Professor Richards, the 
Pittsburg Reduction Company 1s now de- 
voting 15,000 horse-power to the produc- 
tion of aluminum, and the metal is being 
extracted from bauxite at the rate of 
4,500 tons per annum, at the three works 
owned by this company at Niagara and 
Shawinigan Falls. This output is equiva- 
lent to a production of 0.90 kilogramme 
per horse-power day of twenty-four hours 
(on a year of 330 working days), and it 
is a considerable advance upon the earlier 
figure of 0.65 kilogramme per horsc- 
power day, which at one time was con- 
sidered good work. 

The greater portion of the American 
output of aluminum would appear to be 
utilized for electrical purposes. One of 
the latest examples of the use of the 
metal for transmission lines is that of the 
Shawinigan Falls and Montreal scheme. 
The line in this case will be eighty-five 
miles in length; the pressure is to be 
50,000 volts, and seven strands of No. 6 
wire are to be used for the cable. Accord- 
ing to the Aluminum World, 240,000 
pounds of aluminum will be required for 
this line, and, at the price of thirty-five 
cents per pound (thirty-nine cents less 
four cents discount), the cost of the 
aluminum will work out to $84,000. Re- 
cent sales of the Pittsburg company for 
transmission lines are reported by the 
same journal to have been twenty-one 
miles, twenty miles and 100,000 pounds. 
Calculating these on the same basis as 
the above, we have sales amounting in 
value to $160,000, and in weight to 455,- 
000 pounds, within a few months. 

Other important uses of aluminum in 
the United States are for foundry pur- 
poses, for motor car construction and for 
the manufacture of cooking-vessels and 
ornaments and novelties of all descrip- 
tions. 

It has been stated that 25,000 alumi- 
num combs are manufactured per day in 
the several factories devoted to this one 
branch of the industry, but this statement 
must be received cum grano salis. A 
novel use of the metal is for fuse wires 
on the N lagara-Buffalo 11,000-volt trans- 
mission circuit. 

Electric Furnaces for the Laboratory. 

Several new types of electric resist- 
ance furnace for laboratory use have 
lately been brought to the notice of the 
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scientific public, and as these furnaces can 
be applied to a variety of purposes, they 
are likely to become in time a common 
feature of chemical and metallurgical 
laboratories. Professor Joly, of Dublin 
University, and Professor Howe, of Co- 
lumbia University, have each designed 
and experimented with furnaces based 
upon the resistance heating principle, but 
Heraeus, of Hanau—in Germany—ap- 
pears to have been most successful in over- 
coming the special difficulties attaching to 
this use of the electric current. The 
earlier forms of the Heracus furnace were 
constructed with spirals of platinum or 
nickel wire, the latter being used only 
for temperatures up to 1,000 degrees cen- 
tigrade, The spirals were wound upon a 
thin porcelain cylinder, within which the 
crucible, or vessel to be heated, was placed, 
while the cylinder bearing the spiral was 
protected on its outer side from the ef- 
fects of radiation by a protective coating 
of asbestos, ground quartz or other non- 
conducting medium. In the later types 
of Heraeus resistance furnace the spiral 
of wire has been replaced by one of very 
thin foil. The advantages claimed for 
this substitution of foil for wire, are (1) 
a much higher efficiency as regards trans- 
fer of heat to the porcelain cylinder, and 
(2) a much lower first cost, especially 
when platinum is used. The furnaces are 
constructed of various sizes, for heating 
either crucibles or tubes, and tempera- 
tures ranging up to 1,500 degrees centi- 
grade can be attained and maintained 
with a minimum of trouble and personal 
discomfort. It is claimed for these new 
furnaces that not only do they simplify 
many laboratory heating processes, but 
that certain difficult thermal operations, 
as, for instance, the determination of the 
melting points of metals, can be carried 
out with ease by their use. It is also 
stated that they may be used for organic 
elementary analysis, in place of the old 
form of gas combustion furnace. 


Electrolytic Chlorates. 


The electrolytic chlorate industry is at 
present suffering from overproduction 
and low prices, and, as I pointed out in 
the long illustrated article which appeared 
in the ELEcTRICAL REVIEW on October 4 
and 11, the owners of several of the older 
factories are turning their attention to 
the production of other salts of high 
oxygen value. Those who still devote the 
larger portion of their available power to 
chlorate production will be obliged to 
work at the highest attainable efficiency 
if profits are to be made in the manufac- 
ture. It is therefore imperative that the 
managers of electrolytic chlorate compa- 
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nies should keep themselves informed as 
to the researches and investigations car- 
ried out in the laboratory relating to the 
chemistry of the process which they oper- 
ate on an industrial scale. For this rea- 
son abstracts of the more important re- 
searches dealing with the theory of the 
electrolytic chlorate process were included 
in the article referred to above, and I now 
amplify this summary of recent research 
by adding an abstract of the results ob- 
tained by Foerster and Muller in an in- 
vestigation of the behavior of hypochlo- 
rite solutions during electrolysis (Zetts. 
f. Elektrochemie, August 28 and Sep- 
tember 4, 1902). This investigation 1s 
of importance to makers of electrolytic 
chlorate, since hypochlorite is always 
present during the carly stages of tho 
electrolysis of sodium or potassium chlo- 
ride solutions, under the conditions ob- 
taining in the chlorate cell. Foerster and 
Muller's investigations have led them to 
the following conclusions: 

1. When cqui-molecular solutions of 
NaOH, NaCl and NaClO are electrolyzed 
with gradually increasing electromotive 
force, the attainment of a fixed current 
density is gained with the lowest electro- 
motive force at the anode in the case of 
NaOH, and with the highest electromo- 
tive force in the case of NaCl. 

2. In hypochlorite solutions the anode 
potentials lying between these two ex- 
tremes are marked by the separation of 
Cl’ ions. 

3. At the moment when anodic dis- 
charge of these ions occurs C10’ ions are 
formed and oxygen is evolved, probably 
as the result of the following reaction: 
6C10 + 3H,0 = 2HCI10, + 4HCl + 30 


4. This anodic formation of chlorate 
occurs not only in solutions contaming 
free hypochlorous acid, but also in neutral 
and alkaline hypochlorite solutions. 

5. Concurrently with thie reaction, & 
primary formation of chlorate can occur, 
as when C10’ ions meet anodic oxygen 4 
potentials above 1.1 volts. This forma- 
tion of chlorate may be represented as 


follows: 
ClO’ + 20 = C10. 


This formation is, however, only of lim- 
ited extent. 

6. Secondary chlorate formation occurs 
during the electrolysis of hypochlorite 
solutions when free hypochlorous acids 
can exist in the electrolyte; i. €., when the 
electrolyte is kept in an acid condition. 

The practical significance of this 1m- 
vestigation is scen in the fact that Leder- 
lin, of Chedde, has patented the conn 
ous addition of dilute hydrochloric ac; 
to chlorate cells during the electrolysis: 
and also in the statement that Messrs. 
Corbin & Cie., at their Chedde works, have 
doubled the efficiency of the cell prow 
by careful attention to the scientific 210€ 
of the manufacture. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—XVI. 


e 


BY W. A. TAYLOR. 


By the term multiple jack is meant a 
jack which is used in a multiple switch- 
board. When a switchboard grows to 
such a size that the connections become 
slow and complicated, owing to the calls 
having to be transferred over trunks from 
one position to another, it then becomes 
necessary to have a switchboard which 
does not require such a procedure. In a 
multiple switchboard all the jacks of all 
the lines of an exchange are in reach of 
any operator, The board is arranged in 
sections with three operators’ positions in 
each section, every line terminates on a 
jack. Each operator, however, has the 
usual number of signals to answer. It is 


scen that with any operator any of the 


lines is within her reach, either directly 
in front or on the position to her right 
or to her left. 

These jacks must therefore be of such 
size and so arranged that all of them may 
be in the smallest space possible, both as 
to width and height. In order to obtain 
such results the jacks are usually ar- 
ranged in strips of twenty or more, the 
strip being as narrow as permissible and 
the jacks as close together as their size will 
allow. A great deal depends upon the ar- 
rangement and number of springs whether 
a jack can be made on close centres. 
Until recently there were no boards made 
with jacks closer than one-half inch. 
This would permit of a switchboard with 
a capacity of 6,000 lines. Improvement 
m apparatus and the demands of larger 
exchanges have reduced the spacing to 
seven-sixteenths, three-ci ghths and, finally, 
to three-tenths of an inch. With the last 
size there are but two contacts to the Jack. 
It looks now as though the size would 
Nach one-quarter inch. It is not so diffi- 
cult to make the jack on small centres, 
but two execedingly difficult problems 
Present themselves to prevent making the 
Jacks on such small centres. Where there 
ire exceedingly large-sized boards demand- 
Ing the small Jacks, the cables conneeting 
them become excessively cumbersome and 
hard ito handle. It is also a great prob- 
lem to make connecting plugs strong 
enough to stand the work. The plug 
handles must be a trifle less in diameter 
than the spacing of the jacks. 

THE PLUGS. 


The plugs for connecting lines together 
have been reduced to a standard so that 
with good construction all plugs are about 
the same, varying only in details. There 
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are three kinds commonly used: (1) The 
single plug; (2) the double plug, and (3) 
the triple plug. The former style has 
about passed out of date, as all modern 
boards are metallic circuit. These plugs 
were used on the old “grounded” boards. 
Fig. 45 shows about the construction. 
The plug is turned from the solid brass 
rod. <A is the portion which is inserted 
into the jack. This portion has a de- 
pressed place, B, within which the spring 
of the jack drops, thus preventing acci- 


e 
B 


D 

Fie. 45. 
dental withdrawal. C is a rubber or fibre 
sleeve, preferably the latter because 


stronger. The back end, D, of the plug is 
drilled and threaded. The thread is made 
so that a tight-fitting cord may be screwed 
in. The threads hold the braid of the 
cord and prevent strains on the tinsel. 
One side of the plug is milled out so as 
to get at the screw and washer, F, which 
secures the conductor of the cord. 

Fig. 46 shows a section of a double 


plug. This is, of course, somewhat more 
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complicated than the single plug. The 
sleeve, A, and the body, B, are made of 
one piece of brass. The tip, C, usually of 
brass, is screwed upon a steel pin, D, 
which passes through A, being insulated 
by the hard rubber tubing, E, and washer, 
K. so that it will not come into electrica! 
contact with the sleeve. D then screws 
tightly into the connecting block, F. This 
connecting block is also insulated from 
the body of the plug. The cord conduc- 
tors fasten under the screws and washers, 
H and G; II being fastened to the con- 
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necting block, F, and G to the body and 
sleeve of the plug. 

Fig. 47 shows the section of a triple 
plug. In this style there are three con- 
ductors known as tip A, ring B and slecve 
C. The tip A is screwed on to a steel 
pin which runs back through the hard 
rubber insulating sleeve, E, to the con- 
necting block, D. The connecting screw 
is fastened to this block D, and in order 
that the cord conductor may not touch the 
connecting block, F, an insulating washer, 
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G, is placed under the screw and washer, 
H. The insulating washer is made large 
enough so that there will be no stray 
strands to short-circuit the plug. The 
ring, B, is made from brass tubing, and 
as shown passes back through the insu- 
lating tube, K, to its connecting block, F, 
within which it is screwed ; the connection 
is made to the ring under the screw and 
washer, L. The sleeve connection is made 
by bending ‘back one of the conductors, 
when the cord is screwed into the shank 
of the plug. The strand is thus pinched 
tightly against the threads making a good 
connection. The steel pin in the centre, 
connecting the tip, should be soldered 
into the connecting block. Then after 
the tip is serewed on, this end of the pin 
should be upset to prevent the tip from 
becoming unscrewed. If this precaution 
is not taken the tip will come off and get 
lost in a jack and cause trouble on the 
line. It is needless to state that all in- 
sulation on a plug should be of rubber 
except the fibre sleeve, M. The usual ma- 
terial for plugs is brass, and this should 
be as hard as is convenient to work in 
order to prevent undue wear; some plugs 
are made with steel tips and give good 
satisfaction where they are used enough 
to keep them bright. It is, however, al- 
ways better to use some metal which will 
not cut the springs in the jacks. It is 
better that the plug should wear out before 
the jack. If the plug cuts the German 
silver springs the fine metal dust is apt 
to cause insulation troubles. All plugs 
should be so made that when new they 
are of uniform length and diameter. 
They should go into the jack easily and 
not tight, but should not have any 
tendency to wiggle. 

The hole in the shank should be of such 
size that a standard cord screws tightly 
into it. The threads should not have 
sharp edges or the braid and the conductor 
which is bent back will be cut. Great care 
must be exercised to have all tools for 
manufacturing the plug made accurately 
and so placed in the screw machine that 
all parts will be absolutely interchange- 
able. If this is not done the plug will 
be a miserable failure. Only the highest 
grade of rubber must be used, as other 
grades are too brittle. As the rubber parta 
are very thin they call for as strong a 
grade of insulation as possible. 

sees Sg ae 

The British Institution of Mechanical 
Engineers held its monthly meeting on 
December 19, at which a paper was pre- 
sented by Mr. J. M. S. Williams on “Re- 
cent Practice in the Design, Construction 


and Operation of Raw Cane Sugar Fac- 
tories in the Hawaiian Islands.” The 
paper was a plain, straightforward ac- 
count and was well received and dis- 
cussed at length. 
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THE GLOBE COPPER DISTRICT, ARI- 
ZONA. 


SOME RECENT NOTES ON AN IMPORTANT 
COPPER DEPOSIT. 


Dr. Frederick Leslie Ransome, in pro- 
fessional paper No. 12, United States 
Geological Survey, makes some interest- 
ing points on the geology of the Globe 
copper district of Arizona, particularly 
the Globe quadrangle. 

The area within the Globe quadrangle 
contains about 250 square miles and is 
situated in the southeast-central part of 
the territory of Arizona, between the Gila 
River on the south and the Salt River on 
the north, and includes portions of Gila 
and Pinal counties. The town of Globe, 
with a population of about 1,500, lies 
near the eastern edge of the quadrangle, 
and is the terminus of the Gila Valley, 
Globe & Northern Railway, a branch line 
about 130 miles long, connecting with the 
Southern Pacific Railway at Bowie. ‘The 
principal drainage of the district is north- 
ward through Pinal and Pinto creeks into 
Salt River, a small area draining south 
into the Gila River. 

The Globe district lies in the heart of 
the mountain region of Arizona. The 
Pinal Range extends southeast to north- 
west across the quadrangle, occupying, 
with its flanking slopes, about five-sixths 
of the total area. These mountains cul- 
minate in Pinal Peak, 7,850 feet above 
sea, and about 4,370 fect above the town 
of Globe, situated on Pinal Creek in the 
valley between the Pinal Mountains and 
the Apache Mountains to the northeast. 
From Pinal Peak the southwestern 
boundary of the plateau region is clearly 
visible some seventy miles to the north- 
ward, while to the southwest the eye 
sweeps over the Dripping Spring and 
Tortilla ranges, witi “many subordinate 
rocky ridges, to where the reservoir at 
Florence flashes in the afternoon sun, on 
the borders of the desert region. 

In the year 1874 a party of prospectors, 
having crossed the Pinal Mountains from 
the west, located the Globe claim, now 
part of the Old Dominion mine. The 
Silver King mine, about nineteen miles 
south-southwest from the present town of 
Globe, was located by members of this 
same party as they were returning to 
Florence. 

The future prominence of copper as the 
principal product of the Globe district ap- 
pears to have been at first unsuspected, in 
spite of the strong surface indications of 
the presence of copper ore, and those 
mines which subsequently became the 
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largest producers were at one time worked 
for silver. ‘The first notices of copper 
prospecting are in the Arizona Silver 


Belt of July 11, 1878, where reference is — 


made to the abundant copper ore revealed 
by the very superficial working on the 
Globe and Globe Ledge claims. This ore 
sems, however, to have attracted little 
serious attention until 1881. By May, 
1884, the Globe mine, from this time on 
generally known as the Old Dominion 
mine, was in full operation; and its total 
production from 1802 to September, 1886, 
is given as 22,800,000 pounds. There 
were in all six copper furnaces in the dis- 
trict, and mines other than the Old Do- 
minion are credited with a total produc- 
tion of 1,000,000 pounds for the same 
period. In 1898 the railroad reached 
Globe. 

In the Globe district the production of 
copper far exceeds in importance that of 
any other metal. Up to the close of 1901 
the total production of the quadrangle is 
estimated at about 120,000,000 pounds of 
copper, of which the Old Dominion mine 
produced more than three-fourths. Statis- 
tics of the output of gold and silver are 
lacking. 

The ores of the Globe district may be 
classed as free gold ores, native silver or 
silver-lead ores, both of which play an 
insignificant part in the mining industry 
of the region, and cupriferous ores con- 
taining varying amounts of the precious 
metals. It is to the copper ores that the 
district owes its life. The copper ores 
may be divided into oxidized ores and 
sulphide ores. To the oxidized ores be- 
longs nearly all of the ore produced in 
the district up to 1901. Sulphide ore, 
with occasional exceptions, is practically 
of recent discovery, and is a factor of in- 
creasing importance in determining the 
future of mining operations in this dis- 
trict. 


æ. — — 


THE ECONOMIC VALUE OF TESTING. 


HINTS OF VALUE FOR CENTRAL STATION 
OPERATORS. 


At the recent convention of the North- 
western Electrical Association Mr. George 
D. Shepardson presented a brief paper 
on the “Economic Value of Testing.” In 
the course of this paper the author made 
the following interesting suggestions: 
The manager of a manufacturing plant 
should know how much product he manu- 
factures, how much it costs per unit, how 
many units he sells, how many are Jost 


somewhere between the raw materials and- 


the finished product, and how many are 
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lost or stolen between the factory and the 
customer. A careful inspection of these 
conditions would, the author thought, 
make the balance considerably in favor 
of the company for the year’s work. Ap- 
plying this to the operation of a central 
station for the manufacture and market- 
ing of electrical energy, it is desirable and 
economical to keep a systematic record 
of the amount of raw material used, 
namely, the amount of fuel, water, oil, 
carbons, lamps and other supplies; the 
output of the factory, i. e., the kilowatt- 
hours produced, and the amount sold. 

The relation between the station out- 
put and bills rendered shows the propor- 
tion of goods lost or stolen in transit. 
The relation between the amount of raw 
material and the station output furnishes 
a basis of comparison with the per- 
formance of other like interests, and 
shows whether the cost of manufacture is 
reasonable. 

All of this information can be ob- 
tained only by testing. Every station 
does such testing to a less or greater ex- 
tent. Where one man is superintendent, 
engineer, fireman, operator, lineman, 
trimmer, wire-man, meter-man, collector 
and general trouble man, the amount and 
quality of testing are necessarily limited. 
In larger stations, where the responsibili- 
tics are differentiated, greater attention 
can be paid to details, and a larger 
amount of testing is practicable. The 
larger companies find it practicable and 
economical to maintain an elaborate test- 
ing department, with one or more experts 
who devote their chief energies to sys- 
tematie examination of all the parts of 
the business, seeing that everything is 
kept in the best possible condition. Many 
of the smaller independent companies are 
finding it profitable to engage the services 
of consulting engineers to make period- 
ical examinations of their properties for 
the purpose of indicating leaks and econ- 
omies The testing department should 
he developed with discretion. It would 
probably be a paying investment for al- 
most any company to engage an expert 


engineer to examine its property for the 


purpose of pointing out sources of loss. 

A considerable part of the testing can 
be carried out without any instruments 
other than a good eye directed with judg- 
ment, and a knowledge of what is correct 
modern practice. Too much importance 
can not be given to frequent and 
thorough inspection of the entire system 
by the superintendent or by some other 
person whose eye will notice apparent 
defects. 
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Modern Equipments for the Conversion of Loft Driving. 


Five Old and Separate Structures Supplied with Power and Light from One Compact Plant. 


machine driving is receiving a 

goodly amount of attention from 
many prominent engineers. Active as the 
agitation for the use of electricity has 
been, and notwithstanding the admitted 
economy of operation with the electrical 
drive, there has not yet come about the 
widespread acceptance that this method 
undoubtedly deserves. 


. T THE present time the subject of 


the case, and this condition leads up to an 
interesting problem. By far the greater 
number of these buildings are owned 
either by individuals or corporations who 
have nothing whatever to do with the 
power used in the building but to gen- 
erate it and sell it in connection with the 
rental of floor space. The general power 
scheme consists practically of a prime 


mover in the basement or cellar of the . 


and the tenant usually places his ma- 
chinery in such positions as will best suit 
his own ideas with reference to his own 
product. He installs a certain number of 
machines, which he assures the owner will 
require a certain amount of power to 
move. This figure is computed by some 
convenient formula and proved to be 
about right, and the tenant pays for power 
on this assumption. It need hardly be 


THE ENGINE Room oF THE E. W. Bures BuILpING, EAST TWENTY-THIRD STREET, NEw York CITY. 


Leaving the equipping of new plants 
out of consideration in this instance, the 
number of old plants which are in exist- 
ence and will bear an easy conversion 
from main-belt-from-floor-to-floor drive 
to a combination of motor and belt drive, 
is well worthy of attention. In every large 
manufacturing city there are many build- 
ings in which are carried on as many dif- 
ferent industries as there are lofts or floors 
in the structure. 

Jn New York city this is particularly 


building, the power being transmitted 
from floor to floor either by means of 
heavy counter belts or by a heavy 
vertical shaft running the entire 
height of the building. That this 
method is wasteful of power is con- 
ceded, and the chapter of accidents 
and breakdowns due to loose belts and 
burned-out friction clutches is a volume 
in itself. The owner of the building, how- 
ever, rarely does more than supply power 
to gome convenient point on each floor, 


added that the tenant gets at least one- 
fourth of his power for nothing. 

In this way the owner is carrying a 
double burden unnecessarily. Not onlv 
must he provide effective power to over- 
come the friction of the floor-to-floor 
shafts, but after he has delivered all the 
power required to drive the machinery on 
a certain floor, his paid-for horse-power 
and his delivered horse-power are at a 
variance, and he is in most cases the loser. 

That tenants are willing to pay for 
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A typical instance of the elimination of 
line shafting from floor to floor, and of the 
great flexibility of power delivery, is 
found in the new installation of the E. W. 
Bliss Building on East ‘Twenty-third 
street, New York city, and the subsequent 
conversion from belt drive to motor drive 
| è : in a number of other adjacent buildings. 

Sey : ) y A description of this installation has 
LEN: been secured through the courtesy of 
Mr. Edward R. Knowles, of New 
York city, the consulting engineer, under 
whose specifications the new equipment 
was installed and the power conversion in- 
stituted. 

Prior to the construction of a new mod- 
ern ten-story building on Twenty-third 
street, the E. W. Bliss buildings consisted 
of two six-story buildings on Twenty- 
third street, and three buildings, two of 
five stories, facing on Second avenue and 
T'wenty-second street, and the other, 


ONE OF THE (ole UNITS, SHOWING aa = 
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what power they use is admitted; but i A a ag en 
with the all-over belt drive there is the {ts ~- 
greatest diffculty in accurately rating 
each tenant’s service. With the installa- 
tion of a motor drive and accurate watt- 
meters, this becomes practicable, and 
there is at once a permanent equity estab- 
lished between consumption and supply. 

With installations such as this, where 
so many different industries are going on 
under one roof, and each is controlled by 
individual and separate interests, the 
question of a suitable method of conver- 
sion has to be worked out to effect the 
joint convenience of both tenant and 
owner. .While the ideal method of ma- 
chine driving would be that of a unit 
motor on each machine—assuming speed 
control to have been. positively accom- 
plished—to put into effect so radical a 
change would be unthought of by the 
owner of the building. Until the time 
comes when the tenant buys his machine 
equipped with a motor as a part of the 
apparatus, it is hardly likely that the 
owner of the building will put in a net- 
work of wiring with floor and wall pock- 
ets for convenient connection. 

The great flexibility which comes with 
the use of electricity, however, may be 
taken advantage of with the assurance 
that if it be used simply as a means of 
eliminating the floor-to-floor shafting it 
will accomplish a most important gain in 
economy. Where it becomes desirable to 
generate power in a centrally located 
building for delivery to a series of other 
buildings more or less separated, it is the 
only means by which many mechanical 


difficulties can be overcome. A TYPICAL FLOOR ARRANGEMENT, SHOWING THE CONDUIT, TERMINAL CABINET, WATTMETER, 
STARTING Box AND MOTOR: 
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of six stories, adjacent on Twenty- 
second street. These have all been 
occupied for some years by a number 
of factories producing a very wide 
variety of materials. The proposition, 
with the building of the new struc- 
ture, was to locate in this a power plant 
which would furnish power and light for 
the building proper, and also provide 
power and light for the other five build- 
ings. The dimensions of the floor plan 
of the new building made it necessary 
to comprise in an extremely small space 
an aggregate of machinery which would 
develop 1,000 horse-power for the light- 
ing and machine driving necessary for 
the six buildings. The accompanying il- 
lustrations show some of the features of 
this installation. Beginning at the front 
of the building on Twenty-third street, 
the coal is delivered to a large bin 
directly through the manholes in the 
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BOILER Room, THE Coa BIN Is DIRECTLY OPPOSITE THE BOILERS. 


THE SWITCHBOARD, PANEL AT RIGHT Is FOR 
House CIRCUITS. 


sidewalk, the doors of this bin being 
directly opposite the front of the boilers. 
In the boiler room are located four Heine 
safety boilers, each of 250-horse-power 
capacity. In connection with the boilers 
the Parsons system of forced draught is 
used. Behind the boilers, and between 
the boiler room and the engine room, are 
the necessary pumps for the tank and 
sprinkler systems, the steam heating sys- 
tem, the feed-water system for the boilers, 
the feed-water heater, separators and 
other steam apparatus. The Webster 
system of heating is used throughout the 
buildings, installed by Donnelly & Mer- 
ritt, of New York. 

Beyond this is the engine room proper. 
The floor of the engine room is consider- 
ably higher than that of the boiler room. 
In the engine room proper there are in- 
stalled four Ball & Wood tandem-com- 
pound, high-speed engines, direct-coupled 
to Sprague generators of 150 kilowatts 
capacity. 

On the north wall of the engine room are 
located the various steam gauges and me- 
ters, and on the west wall, as may be seen 
from the illustration, is located the switch- 
board. The switchboard consists of five 
panels—four for the switchboard proper, 
the end one being used as a distributing 
board for the building. On each of these 
panels are mounted ammeters, voltmeters, 
the necessary switching apparatus, bull’s- 
eye flush pilot lights, green for the gener- 
ator circuits and red for the feeder cir- 
cuits. In addition to the ammeters and 
voltmeters, at the end of the board is 
mounted, on a spring bracket, a double- 
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reading voltmeter with an illuminated 
dial, the scale being so arranged that zero 
is in the centre, and reading both right 
and left to 300 volts from the zero port. 
This voltmeter is so connected to the 
switchboard wiring that it can be used 
for paralleling the generators. The back 
of the board is so arranged that each of the 
bus-bars may be connected in series, so that 
as many of the generators as are running 
may work on one main circuit; or each of 
the individual panels can be cut in or out 
singly, so that one generator can take care 
of one or more buildings should occasion 
make this necessary. From the main bus- 
bars the power and lighting circuits for 
the adjacent buildings are led under- 
ground through highly insulated iron 
pipe conduits. The system of wiring 1s 
the continuous loop throughout. Where 
the feeder wires for both the lighting and 
power circuits enter the adjacent build- 
ings, they are carried vertically along- 
side of the walls in iron conduit to cabinet 
terminal boxes. ` From these terminal 
boxes the circuits are distributed to each 
fluor, where the proper connections are 
made to a recording wattmeter and to an 
automatic overload and underload start- 


ing box, which controls the motor. 
One of the illustrations shows very 
clearly the terminal ‘box, with the 


leads running to the wattmeter and 
making the starting box and motor 
connections. This illustration is typical 
of the arrangement of cach floor. The 
entire wiring installation was executed by 
the Tucker Electrical Construction Com- 
pany, New York city, and the switchboard 
by the Walker Electric Company, Phila- 
delphia, Pa. 

There are in the six buildings about 
fifty Sprague motors used. These 
are of three sizes—ten horse-power, 
twenty-five horse-power and one of 
fifty horse-power. These are used 
for group driving of such varicties of 
service as the making of metal castors, 
candy-making plant, several printing and 
lithographing firms, a silk-weaving estab- 
lishment, briar pipe cutting, a steam laun- 
dry, metal cornice work, gas fixture works, 
and piano-wire manufacturing. 

In making use of the flexibility of the 
electrical system, the engineer has done 


away with a very large amount of line 
shafting which was heretofore used in 
transmitting the power from floor to 
floor, and also eliminated two steam 
power plants previously required to 
supply the power for operating the ma- 
chinery in the old buildings. An elabo- 
rate lighting system has gone hand in 
hand with this conversion, and the econ- 
omy already resulting has made the 
dhange a very satisfactory one. 
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The Westinghouse Dinner in London. 

On the evening of January 9 Mr. 
George Westinghouse entertained at din- 
ner a large company of British railway 
managers, financiers and scientists at 
Claridge’s Hotel, London, England. Two 
speeches were made, of unique interest. 
One of these was by Lord Kelvin—the 
other by the host of the occasion. 

In the course of his remarks, Lord 
Kelvin said: “I am sure that Mr. West- 
inghouse’s coming to England reminds us 
all of the advantages that England has 
derived from his genius and perseverance 
and skill in bringing out for the public 
good so many of the results of science and 
inventiveness. There are many railway 
men present at this table, and many pas- 
sengers by railways, which means that 
every inhabitant of our country is repre 
sented here. When people belonging to 
these two classes—the railway men and 
the traveling public of Great Britain— 
are gathered together as now, we can 
scarcely see Mr. Westinghouse without 
fecling how much we owe to him for the 
Westinghouse brake.” 

Lord Kelvin then went on to remark 
upon the great part which Mr. Westing- 
house had taken in the development of the 
clectric industry in the United Kingdom. 
A large part of the growth of this devel- 
opment belonged entirely to him. Par- 
ticularly was he responsible for bringing 
into England and causing to be appre- 
ciated there American methods of engi- 
neering and American methods of in- 
dustry and resolution and determination. 

In responding, Mr. Westinghouse 
thanked his distinguished scientific friend 
for the complimentary language he had 
used. He also stated to the railway men 
that his life had been very much asso- 
ciated with their calling. The brake of 
which Lord Kelvin had spoken he had in- 
vented when he was scarcely twenty-one 
years old, thus becoming acquainted with 
railway men when the railway interest 
was rather a poor one compared with 
what it is to-day. Since then he had 
closely followed railway operations, be- 
coming acquainted with almost every- 
thing that had been done, and it was par- 
ticularly his friendship with railway men 
which prompted him to go forward in the 
work with an interest and keenness that 
probably would not have resulted from 
ordinary commercial motives. 

He spoke of coming to England some 
thirty years ago, and for the following 
ten years being there about half the time. 
At this time, he said, it was very difficult 
to get any new thing done in England. 
He often felt very much discouraged be- 
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cause he could not get any one to believe 
in anything. He wanted in those early 


days to try an iron brake shoe because, on. 


account of rapid wear, a wooden one could 
not be kept adjusted. He had to beg to 
be permitted to put a set of metal brake 
shoes on one tender on the Caledonian 
Railway. Finally he succeeded, with the 
result that to-day all the railway shoes 
or blocks are made of cast iron or other 
metal, and are used upon all the wheels 
of the train. 

In referring to Lord Kelvin’s allusion 
to American methods, he said that one 
of the English difficulties is inherent in 
an old-world highly developed country. 
After a man or nation has worked pros- 
perously for a long time he opposes any 
suggestion, thinking: “What I have is 
good enough; I won't try a new thing.” 
In America, however, the necessities have 
produced different results. 

He then spoke of the short-handedness 
that America has. often suffered with re- 
gard to labor, and the obligation that 
managers were under to find methods 
Whereby one man might accomplish the 
work of two or three men compared with 
foreign practice. He quoted Mr. Charles 
Schwab as a genius in the management 
of men. As a result of the progressive- 
ness Which this young man represented. 
the splendid mills at Homestead are a 
practicability, where they produce, with 
about 4,000 men, three times as much 
steel as the Krupp works produce with 
15,000 men. He then described the auto- 
matic machinery obtaining in the steel 
mills at Homestead, and of the conclu- 
sion to which several English visitors had 
come in watching the wonderful precision 
and possibility of automatic work there. 
He referred to these conditions simply to 
illustrate the immense advantage which 
was had in America and the kind of ex- 
perience which he had been able to bring 
to England, and to which Lord Kelvin 
had so generously alluded. He hoped 
that this would not only be useful and 
profitable, but would establish for the 
company he represented a name and posl- 
tion which would be regarded by all as 
satisfactory, and concluded by thanking 
the giver of the toast for the kind expres- 
sions with which he had been greeted, and 
especially for the acceptance by the com- 
pany of his invitation to inspect two 0- 
ventions, one of which, the Hewitt mer- 
cury lamp, was, he said, a complete an 
accomplished thing. The other, the 
Hewitt static converter, was quite new, 
and he thought that it was likely, when 
fully perfected, to cause an immense 
stimulus in regard to the use of elec- 
tricity in all parts of England, and par- 
ticularly in the agricultural parts of the 
country, for farm work and for moving 
all kinds of vehicles. 
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BOOK REVIEWS. 


“Electrical Engineers’ Pocketbook.” Hora- 
tio A. Foster. New York. The D. Van Nost- 
rand Company. Morocco flexible back. 987 
pages. 415 by 7 inches. Numerous illustra- 
tions and tables. Supplied by the ELEc- 
TRICAL REVIEW at $5.00. 


This is the third edition of this pocket- 
book which is now recognized as a valu- 
able and authoritative compendium of 
useful data. The matter included is 
representative of American practice, and 
the book should find a place in every 
enginecr’s office. 


“Successful Advertising; How to Accom- 
plish It.” J. Angus McDonald. Philadelphia. 
The Lincoln Publishing Company. Cloth. 
400 pages. 614 by 914 inches. Supplied by 
the ELECTRICAL REVIEW at $2.00. 


This is an important book for business 
men. There are a great number of ad- 
vertising methods detailed, and the theme 
is treated in a clear, crisp and concise 
style which covers practically every 
phase of publicity. Advertising schemes, 
specimens of advertisements, points for 
the advertising student, writer, retail ad- 
vertiser, the general advertiser and mail- 
order advertiser are carefully worked out. 
The book is broken up into five divisions, 
in the following order: Ad. building, 
retail advertising all the year round, 
special features in retail advertising, 
mail-order advertising and miscellaneous 
advertising. The book is handsomely 
printed on specially made antique paper, 
and the cloth cover is embellished with 
an artistic cover design. The busy man 
will appreciate the exhaustive index. 


“The Art of Illumination.” Dr. Louis 
Bell. New York. McGraw Publishing Com- 
pany. Cloth. 345 pages. 6 by 9 inches. 
Numerous illustrations. Supplied by the 
ELECTRICAL REVIEW at $2.50. l 


This volume is a study of the utilization 
of artificial light. It is intended to deal 
not with the problem of distributing the 
illuminants, but with their application, 
and treats with the illuminants them- 
selves only so far as a knowledge of their 
peculiarities 1s necessary to their intelli- 
gent use. The first part of the book dis- 
cusses the general principles of lighting, 
effective color, reflection and diffusion, 
and the peculiarities of various types of 
illuminants now in use. Chapter vill 
deals with shades and reflectors and other 
means of improving the distribution of 
light. The chapters on domestic lighting 
and lighting large interiors, such as 
churches, theatres and factories, should 
be of great assistance to architects, while 
chapter xi, which deals with street and 
exterior illumination, should be equally 
valuable to those who have charge of 
municipal lighting. Chapter xii gives a 
study of decorative illumination; chapter 
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xiii, the illumination of the future, and 
chapter xiv, standards of light. 


“Hardening, Tempering, Annealing and 
Forging of Steel.” Joseph V. Woodworth. 
New York. Norman W. Henley & Com- 


pany. Cloth. 300 pages. 64 by 9% 
inches. Numerous illustrations. Supplied 
by the ELECTRICAL REVIEW at $2.50. 


This is a new work and treats of all 
modern processes for the heating, anneal- 
ing, welding, hardening and tempering 
of steel. The author has prepared this 
work with the desire to supply as much 
information as possible in this field in a 
very small space. The treatment of the 
different subjects which, as the index 
shows, are very numerous, must neces- 
sarily be concise in order to be encom- 
passed in a volume of this size. Half- 
tone and sectional drawings set forth the 
different processes and exhibit special 
forms of machines for performing this 
work. A valuable chapter of the book is 
that on tempering. This takes up in de- 
tail tempering by colors, in oil, on hot 
plates, by thermometer, in hot water, in 
the sand bath, and by special methods. 


“Dies, Their Construction and Use for 
the Modern Working of Sheet Metals.” 
Joseph V. Woodworth. New York. Nor- 
man W. Henley & Company. Cloth. 384 
pages. 644 by 9% inches. Numerous illus- 
trations. Supplied by the ELECTRICAL RE- 
VIEW at $3.00. 


This is a book for practical men, and 
is aimed to be a complete treatise on this 


subject. There are twelve chapters, 
which are subdivided into numerous 
sections. The chapters take up in turn 


the construction and use of “single” or 
blanking dies; simple dies for use in the 
machine shop; “gang” and “follow” dies 
—how to adapt and use them; the adapta- 
tion and use of simple dies and press 
fixtures for the economic production of 
sheet metal parts; bending and forming 
dies and fixtures; perforating dies and 
processes for thin and heavy stock; curl- 
ing, wiring and seaming processes; draw- 
ing processes for sheet metal shells; coin- 
ing processes—punches and presses for 
operation on heavy stock; the feeding of 
sheet metal to dies—lubrication of press 
work; annealing tool steel and hardening 
and tempering processes for press tools, 
including hints and suggestions on the 
proper use of files; miscellaneous dies, 
presses, fixtures, devices and special ar- 
rangements for sheet metal drawing. 


“Steam Power Plants.” Henry C. Meyer, 
Jr. New York. The McGraw Publishing Com- 
pany. Cloth. 160 pages. Numerous illustrations. 
16 plates. 614 by 9% inches. Supplied by 
the ELECTRICAL REVIEW at $2.00. 


This book was written to give infor- 
mation to all who have to do with power 
plants, but more particularly those who 
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are called unon to design and specify the 
various elements which are necessary and 
the proper combinations and arrange- 
ments for a successful plant. To this end 
each part is taken up in detail, studied 
alone and in relation to the installation as 
a whole, and specifications for its proper 
construction and erection are given. 
Chapter i takes up the general scheme 
for a power-house; chapters ii and iii 
eonsider the boilers; chapters iv and v 
the engines; chapters vi, vil and viii 
piping and other accessories; chapters ix 
and x mechanical draft and chimneys, 
and chapter xi coal and water supply. 
The book should be suggestive and valu- 
able to all engineers, architects and 
students who desire information on the 
subject treated. 
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Cutting Angles of Tools for Metal 
Work as Affecting Speed 
and Feed. 

At a recent meeting of the British Insti- 
tution of Mechanical Engineers Mr. H. F. 
Donaldson submitted a paper giving the 
results of some experiments on the oper- 
ation of machine tools. These experi- 
ments covered fourteen different qualities 
of material, including steel, wrought 
iron, cast iron and five yellow metal al- 
loys of different degrees of hardness and 
chemical constitution. The angles of the 
cutting edges of the tools range from 
fifty-seven and one-half degrees to seventy- 
five degrees. The experiments were 
all made with pointed roughing tools. 
During the work, data were obtained with 
regard to the actual weight brought to 
bear upon the point of the tool when cut- 
ting. The results of the tests are given 
in tabular form, but the work is not yet 
considered complete. They show that 
when working with a high speed of ma- 
terial, a light cut and a fine feed, different 
angles are required to those found most 
suitable for heavier gear with slower 
speed of material and a coarser feed. The 
harder the metal, the more obtuse must 
be the angle of the tool. 

-—_- > 

A new telephone cable has been laid, 
connecting Elsinore, in Denmark, and 
Helsingborg, in Sweden, at the narrowest 
point of the sound. This will improve the 
telephonic connection between Copen- 
hagen on the one side, and Gothenburg, 


Stockholm and Christiana on the other. 
The new cable is reported to be working 
admirably. It is intended to lay a new 
cable between the island of Lolland, Den- 
mark, and the Island of Fehmern. This 
will be part of the line connecting the 
telephone systems of Denmark and 
Sweden with Berlin. It is intended to 
extend this system to Brussels and Paris. 
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Fire at the Niagara Falls Power 
Company’s Plant. 

An unlooked for incident in the history 
of the Niagara power development oc- 
curred on the night of Thursday, Jan- 
uary 29, when lightning caused short-cir- 
cuits and started a fire on the bridge over 
the inlet canal connecting power-house 
No. 1 with the transformer station. It 
was 10.45 P. M. when the fire started, and 
at the time approximately 50,000 horse- 
power was being sent over the fifty-two 
1,000,000 circular mils cables that ran 
through the bridge from the power-house 
to the transformer station. The fire 
made surprising headway. The gener- 
ators in the power stations were shut 
down and all load thrown off. Employés 
of the power company fought the fire and 
were aided by the city fire department, 
which was quickly on the scene in re- 
sponse to an alarm. The flames ran 
along the bridge interior and secured a 
hold in the transformer station. The 
bridge is a stone structure with slate 
roof, and the transformer station is also 
of stone construction, but both were badly 
damaged. The fifty-two cables were de- 
stroyed, severing all cable connection be- 
tween power-house No. 1 and the trans- 
former station. For the time being this 
made it impossible for power to be trans- 
mitted to Buffalo, Lockport or to the 
Tonawandas, while it also interrupted the 
service of the manufacturing plants on the 
lands of the power company that had been 
receiving power over the cables on the 
bridge. This robbed Buffalo of its main 
source of street lighting, of power for the 
operation of the electric lines in the city 
and to Niagara Falls and Lockport, and 
of power for the operation of numerous 
industrial establishments that were run 
by power from Niagara. In Lockport 
there was similar trouble, so far as its 
trolleys and several factories were con- 
cerned, and in the Tonawandas there was 
the same story. In Niagara Falls the 
trolley cars were stopped for a time dur- 
ing and immediately after the fire, and the 
street lights were out. So far as its elec- 
tric cars and street lights were concerned, 
Nragara Falls fared better than other 
places using Niagara power, for it was 
soon possible to renew these services, and 
the stoppage was brief. 

Despite the extent and nature of the 
trouble, the Niagara Falls Power Com- 
pany was prepared for it. As soon as 
the fire had been put out the company’s 
forces were marshaled under the direction 
of Superintendent Barton, and the work 
of making repairs immediately begun. 
For the remainder of the night there was 
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surprising activity. In order to meet 
just such unfortunate occurrences, the 
Niagara Falls Power Company keeps in 
reserve a large amount of cable and parts 
of machines liable to be damaged by ac- 
cident. This has always been a rule with 
the company, and the wisdom of it was 
manifest at the time of the fire. There 
was no long wait for missing parts or 
necessary cable. Everything was at hand, 
and with this knowledge Superintendent 
Barton labored hard so that he might be 
able to furnish Buffalo power by noon 
Friday. 

In order to extinguish the fire in the 
transformer station the firemen had 
found it necessary to throw many tons of 
water into the building. This wet some 
of the transformers and later caused de- 
lay. All cable connections had been made 
to give power to Buffalo, when water in a 
transformer caused a postponement of 
the service until 4.30 o’clock Friday after- 
noon, but at that hour, about eighteen 
hours after the fire, 10,000 horse-power 
was being sent from Niagara to Buffalo. 
And this was not the result of good luck, 
but the result of the preparation made 
by the power company to overcome 
trouble when it occurred. All of the or- 
ganization of the company tends to this 
end, and the company was pleased that 
when its resources were tested it was not 
found wanting. The work of connecting 
up went rapidly forward. Buffalo was on 
Friday night in receipt of its usual 
amount of power. Some of the tenants 
of the Niagara Falls Power Company re- 
sumed operation of their plants Friday 
night, but it should be mentioned that the 
Niagara factories that receive power from 
station No. 2, the cables from which did 
not cross the injured bridge, were only 
briefly interrupted. By Saturday after- 
noon all but one of the Niagara plants 
were in operation, and outside places were 
getting power as usual. 

Those who know how generally Niagara 
power has been applied in and about 
Niagara Falls, Buffalo, Lockport and 
other places can easily conceive that the 
effects of the trouble at Niagara were far- 
reaching. Fortunately, the hour was 
pretty late, and the lack of light in Buf- 
falo was not felt so much as it would 
have been two or three hours earlier. 
The trolley cars stopped with the shut- 
ting off of the current, but the Inter- 
national Railway Company threw in its 
storage battery and then its steam plant 
to operate its cars, the number of which 
was necessarily reduced until the Niagara 
service was resumed Friday afternoon. 
All of the Buffalo plants using Niagara 
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power were unable to run. In some cases 
the men had a holiday, while in others 
they were kept ready to go to work should 
the power come on. In Lockport and the 
Tonawandas the users of Niagara power 
had a similar experience. 

Niagara has not yet recovered from its 
surprise of having an electrical storm in 
January. 
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The Annual Dinner of the American 
Institute of Electrical Engineers. 
Arrangements for the annual dinner of 

the American Institute of Electrical En- 

gineers at Sherry’s on Monday, February 

9, are being pushed rapidly, and there is 

every prospect of a great success. The 

speakers will include Mr. Andrew Car- 
negie, on “Libraries ;” Dr. S. S. Wheeler, 
on “The Latimer Clark Collection ;” Dr. 

J. S. Billings, director of the New York 

Library, on “The Technical Library A 

Mr. R. R. Bowker, editor of the Publish- 

ers’ Weekly, on “The Unity of Science - 

Theodore L. De Vinne, the bibliophile 

and great American printer, on “The Debt 

of Mechanics to Science,” and Dr. J. C. 

Bayles, technical editor of the New York 

Times, on “Electricity and the Daily 

Press.” 

The menu cover prepared is a fac-simile 
in three colors of one of the larger vol- 
umes, dated 1494, presented by Dr. 
Wheeler, in the Latimer Clark collec- 
tion, and shows the volume as it now 
stands in the Institute Library, label and 
all. Two of the annotated pages are also 
reproduced. Tickets will be $5 each, or- 
ders for which should be sent in at once 
to R. W. Pope, 95 Liberty street, New 
York city. 


—— 


The Independent Telephone Asso- 

ciation of Wisconsin. 

The Independent Telephone Associa- 
tion of Wisconsin will hold its annual con- 
vention in Milwaukee, Wis., on February 
11 and 12. ` This meeting will be of un- 
usual importance in many ways, and in- 
dications give promise of a well-attended 
and successful session. A large number 
of prominent telephone men in Wiscon- 
sin and neighboring states will take part 
in the programme and it is expected that 
the papers and discussions will be of 
great practical interest and value. 

Nearly all of the prominent telephone 
manufacturers and supply houses of the 
Northwest will make exhibits at this 
meeting. 

The headquarters of the association will 
be at the Hotel Pfister, and the sessions 
will be held in the hotel convention hall. 
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AUTOMATIC ELECTRICALLY CON- 
TROLLED ENGINES. 


BY GEORGE E. WALSH. 


The fallibility of engineers to make 
fatal errors at critical moments in run- 
ning express trains is emphasized occa- 
sionally by serious railroad disasters, and 
each time there is a widespread agitation 
for some reforms in block-signal systems 
or other methods of controlling the trains. 

It is to reduce the whole machinery 
of train control ito an automatic basis as 
far as possible that has induced inventors 
and electricians to experiment extensively 
in recent years with block signals, brakes, 
and other devices for train control. 

The best air-brakes have many times 
proved of little avail because of the fact 
that they have not been applied in time, 


and the most perfect electric block signals 
have proved futile simply because their 
warning has been unheeded. There have 
been two electric automatic train-control- 
ling systems perfected which would seem to 
make up for any of the deficiencies of the 
human intellect guiding the engine. The 
first of these systems is more elaborate, 
and somewhat complicated in its instal- 
ment, ‘but it is one that many railroad 
officials consider with increasing favor. 
This is nothing else than to equip the line 
with an electric control system which 
enables the operator or train despatcher 
at headquarters to apply the brake on any 
engine running on the line. It is pro- 
posed to have in the main office of the 
railroad a perfect model of the tracks of 
the whole system over which small minia- 
ture trains are running simultaneously 
with those on the regular tracks. These 
models are in electrical touch with the 
moving trains. When the latter stops 
the model engines do the same. As the 
model track is exactly the same as the 
large one, but on a very small scale, it is 
possible for the train despatcher to see 
when any two trains are approaching on 
the same track. Small duplicates of the 
block signals are operated on the model, 
and when an engineer runs past a danger 
signal set against him, the operator at 
headquarters knows it. The whole control 
of the trains is made simple by this elec- 
trical connection. The operator can by dis- 
connecting the switch attached to his small 
model engine apply an electrical brake 
to the engine corresponding to the model. 
In other words, the control of any engine 
can be taken immediately from the hands 
of the engineer. Moreover the electric 
brake applied in this way at headquarters 
can not be released by the engincer. 

Such a svstem is somewhat elaborate 
in its methods, but it enables the man at 
headquarters to check off the engineers 
all over the different lines of track. He 
has his eyes on each one, and notes the 
observance of the different signals by the 
engineers. No accident on the road 
could happen without a similar collision 
occurring between two of the model 
trains, The approach of any two of these 
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on the same track would immediately at- 
tract the attention of the operator, and 
he would be prepared at a moment’s no- 
tice to stop either or both by touching a 
button. 

A method of supplying the engineer 
with red and green or white lights in his 
cab to warn him of danger is likewise 
based upon the electrical system; but this 
has the fatal disadvantage of failing to 
eliminate the human element. The engi- 
neer may prove in an emergency as for- 
getful of his danger lights in his cab as 
those flashing to him from the sema- 
phores. This system would of course 
eliminate the danger due to obscuring 
signal lights by thick clouds of smoke 
from the engine. Sometimes the steam 
from the locomotive is so dense that a red 
or white light might temporarily be shut 
from view, and the engineer taking it for 
granted that no danger signals were set 
against him might continue his course. 

Such a system would require complete 
electrical installation of the road in sec- 
tions, and if this is to be done an im- 
proved train control service could be had 
by adopting the modern device for shut- 
ting off steam and applying tthe brakes 
automatically. This system has the ad- 
vantage of working absolutely auto- 
matically, and the engineer and train 
despatcher are both removed from the 
problem. They have no control over the 
train when it once enters a section where 
there is any danger either from collision 
with another train or from a broken track, 
misplaced switch, or broken bridge. The 
whole railroad system is automatically 
controlled by electric devices which seem 
to assure absolute safety to passengers. 

The electrical device for this method of 
train control is a simple and ingenious in- 
strument which is installed in the cab of 
the engine, occupying comparatively little 
space, and being so inconspicuously at- 
tached to the throttle and air-brake ap- 
paratus that it would hardly be noticed. 
It can be operated so as to display white, 
red or green lights in the cab to show to 
the engineer that all was safe ahead. But 
this little monitor’s service does not end 
there. It is ready at a moment’s notice 
to act. Almost simultaneouslv with its 
display of a danger light it closes the 
throttle and applies the air-brake so that 
the train would come ‘to an ipstant halt. 

The track system is divided into sec- 
tions of any desired length, and electrical 
connections made to operate the little 
safety device in the cab. In each block 
the rails of the track are electrically con- 
nected; but while the right track has a 
continuous connection the left is broken 
at the end of each block. Where the elec- 
trical connection ends at the terminus of 
a block on the left rail there is a device 
arranged in the shape of a short rail. 
This small rail is electrically connected 
with the left rail of the section imme- 
diately ahead by a wire. When the en- 
gine comes along and enters the new 
block a contact lever underneath touches 
this short rail. If the section ahead is 
short-circuited by the trucks and wheels 
of another train or engine this fact is 
immediately communicated to the oncom- 
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ing engine by means of the contact rail 
touching the lever. 

When entering a new block the short 
rail connected by wire with the left rail 
ahead must show to the engineer that it is 
not short-circuited, or the current broken 
by a deranged or broken rail. If the flow 
of the current is interrupted by any acci- 
dent ahead or by a train being on the 
block, it immediately closes the throttle 
and applies the air-brake. The device for 
doing this will be understood very easily. 
A wire runs from the truck of the engine 
up to an electromagnet in the cab, and 
thence back through a resistance coil to a 
contact arrangement which holds the 
lever designed to touch each short rail at 
the baginning of a new block. The cur- 
rent flows through this course at all 
times except when the short contact rail 
is touched to announce the beginning of a 
new block. ‘The current is then broken, 
and if the track is clear ahead in the en- 
tire block it flows through the entire left 
track to the end of the section and back 
through the right rail to the truck, and 
from thence up to the electromagnet in 
the cab. This complete change of the cur- 
rent occurs at the beginning of every 
block of the road. 

If there is a train on the block ahead 
this ordinary flow and regular interrup- 
tion of the current are changed, and a sec- 
ond magnet in the cab is affected. This 
second one is connected in parallel with 
the first, and is provided with an arma- 
ture which serves as a switch for the bat- 
tery. When a train ahead short-circuits 
the current, the resistance is sufficient to 
make the second armature overcome. the 
spring which holds it back from its mag- 
net. The closing of the circuit would im- 
mediately follow, and this would close the 
throttle and apply the brake. Thus im- 
mediately upon entering the new block, 
before the pilot wheels had barely touched 
the rails, the brake would be applied and 
the steam cut off. 

Likewise if the rails ahead were broken 
or twisted out of shape so that the elec- 
trical connection was broken, or if a bridge 
was damaged so the rails were parted, the 
same application of brakes and shutting 
off of steam would follow. In fact, any 
interruption of the regular flow of the 
current, and its periodical change when 
a new block is entered, would cause the 
second electromagnet to become so ener- 
gized that it would immediately attract 
its armature. When this is accomplished, 
a lever and link connection with the 
throttle and air-brake would produce the 
desired results. 

The only possible trouble with such a 
system would come from the derangement 
of the wires or mechanism of the device. 
This, however, would not occur often if 
the installation was perfect and the en- 
gineer would be apprised of the fact by 
unmistakable warnings. One of these 
would be the failure of the electric light 
in the cab to burn; another the automatic 
ringing of a bell. In fact it is compare- 
tively easv to modify the system so that 
any kind of warning could be given to in- 
form the engineer that the apparatus was 
not in working condition. 
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Electrical Patents. 


The General Electric Company con- 
trols a patent recently issued to Mr. Geo. 
G. Painter, of Schenectady, N. Y., on an 
insulating lining and process of making 
the same. The invention relates to that 
class of electrical apparatus in which a 
metallic shell surrounds other metallic 
parts, serving to carry or regulate an 
electric current, as for instance, incan- 
descent lamps, though useful in various 
other relations. In such apparatus, it is 
highly desirable that the metallic shell 
should be lined with an insulating sheet, 
and it has hitherto been the custom to 
stamp out from sheets of fibre or similar 
‘material, curved pieces which would 
when assembled form an approximately 
cylindrical lining of the proper shape. 
This arrangement was objectionable, 
however, partly because of the cost of 
manufacturing and assembling such 
pieces and partly because of the imper- 
fection of the lining thus formed. The 
present invention contemplates forming 
a single lining of the proper shape made 
in one piece and entirely suitable for the 
purpose intended. For this purpose, tubes 
of insulating material which may be 
either fibre, hard rubber or the like, are 
cut into suitable lengths and submitted 
to the action of dies. The female die, 
whith constitutes a part of the operating 
table, has a socket formed by a bore and 
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a concentric counterbore, this counterbore 
having a working fit with the tube sec- 
tion. The male die is constructed so that 
its upper portion will fit snugly within 
the upper end of the tube section and is 
provided with a shoulder, against which 
‘the end of the tube section abuts. The 
lower end of this die is reduced suff- 
ciently to fit within the reduced bore of 
the female die. In forming the linings, 
the tube sections are first placed upon 
the male die which is then reciprocated 
by a suitable power press and moves 
downwardly into the female die. As a 
result, the lower end of the tube section 


in the slot. 
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is compressed to exactly the desired form 
and can not become buckled or distorted. 
Afterward, the necessary notches through 
which the securing screws and socket keys 
pass are cut in any desired manner, usu- 
ally by a milling cutter. 

Mr. William R. Thompson, a resident 
of Norwalk, Ct., has patented an electric 
switch and has assigned a one-half in- 
terest in this patent to Mr. George N. 
McKibben, of the same place. A rec- 
tangular base-plate is employed which is 
formed of insulating material and has 
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ELECTRIC SWITCH. 


a longitudinal recess or channel in its 
under face, a transverse channel being 
also arranged in the under face and 
extending to the longitudinal channel. 
A longitudinally disposed slot extends 
through the base-plate to the longi- 
tudinal channel. In the ends of 
the longitudinal channel and the trans- 
verse channel are secured contact ter- 
minals which project beyond the base 
and are provided with binding screws to 
which the wires can be attached. Slid- 
ably mounted in the slot is a stem carry- 


ing at its outer end a thumb-piece and 


being attached at its inner end to a 


bowed switch spring that is thus movable 


in the longitudinal channel, so that one 
end may be moved into contact with the 
adjacent terminal, while the other end 
will engage the intermediate terminal. 
The current can thus be switched by 
simply moving the stem or thumb-piece 
The inventor claims that the 
device is particularly useful in connec- 
tion with the sparking mechanism of an 
explosive engine, where it is desirable to 
start the engine by connecting the mech- 
anism with a ‘battery and then switching 
it into circuit with a dynamo. 

Mr. Miller R. Hutchinson, of Upper 
Montclair, N. J., has patented an elec- 
tric battery and the Hutchinson Acoustic 
Company has acquired control of the 
same. This invention related to electrical 
batteries, both primary and secondary, 
and has special reference to what are 
known as the “dry” or “semi-dry” class 
of battery. One of the objections to this 
class of battery is that such liquid ma- 
terial as is provided in the sealed cell 
dries out in a comparatively short time 
and renders the battery useless. Such 
batteries have therefore been provided 
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with means for renewing or supplying the 
liquid material either in the form of plain 
water or acidulated water. The improved 
cell relates to this latter class, inasmuch 
as it is provided with means for replenish- 
ing the liquid whenever desired. Such a 
cell is also necessarily provided with a vent 
pening to carry off the gases generated 
while the battery is in action, and it is 
through this vent that most of the moist- 
ure passes out. The vent is usually 
located in the top of the cell, at which 
point also it has been customary to pro- 
vide the opening through which to re- 
plenish the liquid material. To render 
the battery dry or semi-dry, it is custom- 
ary to use a suitable porous material, 
which is filled into the spaces not occu- 
pied by the electrodes, a small free space 
being left above the electrodes and im- 
mediately beneath the sealed cover of the 
cell to receive the liquid poured through 
the opening in the top. The liquid ma- 
terial is poured in slowly to allow time 
for it to be absorbed by the porous ma- 
terial, and finally the space at the top is 
filled and the cell again sealed. Now it 
has been found in practice that when a 
battery thus replenished is put into use 
the generated gases force the free liquid 
out through the vent opening in bubbles, 
and if the battery is used under conditions 
where this is undesirable—such, for in- 
stance, as when it is carried upon the 
person—this escape or leakage is very ob- 
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ELECTRIC BATTERY. 


jectionable, besides wasting the liquid in 
the cell. Another disadvantageous feat- 
ure of replenishing the liquid in the 
cell in the manner above described is 
the fact that it interferes, with the action 
of the battery. The gases which are 
formed at the surfaces of the plates in 
the cell should be allowed a free and un- 
interrupted escape through the vent; but 
when the upper part of the cell is filled 
with free liquid and the liquid is con- 
stantly working downward to fill the dry 
places in the absorbent material it ob- 
structs the upward movement and escape 
of the gases, which defect it is, of course, 
desirable to cure, and this, together with 
the other defect above mentioned, is the 
object of this invention. In the improved 
cell the inventor provides the free space 
or reservoir for the liquid in the bottom 
or side and fills the reservoir through an 
opening suitably located in the cell. The 
vent opening is separated from the reser- 
voir by the porous material in the cell. 
In this manner the gases traveling toward 
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the vent opening do not encounter free 
liquid, and consequently can not force 
free liquid out through the vent, nor do 
the bases encounter liquid flowing or per- 
colating through the absorbent material 
in a direction contrary to its movement, 
but instead such liquid moves in either 
the same direction as the gases or in such 
a direction as not to retard their progress. 
It is also desirable to have a liquid reser- 
voir of considerable capacity in the cell, 
for the reason that in the charging oper- 
ation the liquid held by the absorbent is 
decomposed to release hydrogen, and in 
discharging there is a tendency also to de- 
crease the degree of saturation, which 
losses should be at once replaced by liquid 
from the reservoir to prevent increasing 
the internal resistance of the cell. 

An electric furnace that is considered 
to have peculiar advantages for certain 
purposes has been patented by Mr. Ed- 
ward G. Acheson, of Niagara Falls, N. Y. 
The invention relates to an electric fur- 


nace so constructed that the ma- 
terials to be treated therein may 
be subjected to heat without any 
disturbing chemical influence being 


exerted upon them by the conductor 
through which the current passes and 
in which the heat is generated. Such 
conductors are usually made of carbon, 
and the affinity of carbon for other ele- 
ments has hitherto served to prevent the 
use of electric furnaces for the per- 
formance of many reactions for which it 
otherwise would be well adapted. In con- 
structing the new furnace, the inventor 
takes a conductor, preferably of carbon, 
and places between it and the ma- 
terial to be treated, a protecting layer or 


ELECTRIC FURNACE. 


sheath composed of a refractory carbide, 
which is preferably formed and placed 
around the conductor, or it may be 
created in the furnace at the outset of the 
process. Having thus protected the con- 
ductor from contact with the material to 
be treated, he raises the conductor to a 
high temperature by the passage of an 
electric current and heats the material to 
be treated by conduction or radiation 
therefrom. The material to be treated 
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may consist of a mixture of metallic 
oxide or compound with a reducing agent, 
preferably carbon, and ‘being shielded 
from the core is not affected thereby to 
any injurious extent, or the furnace may 
be used simply for melting materials such 
as silica or other compounds or metals. 
The material to be heated is necessarily 
different in ingredients or proportions 
from the protecting layer of carbide. 


A new quick-break electric switch has 
been ‘devised by Mr. Frederick A. La 
Roche, of New York city. The switch 


QuIcK-BREAK SwITCH. 


itself may ‘be of the usual form, and, in- 
deed, the invention is capable of being 
applied to those now generally in use. In 
the base is mounted a threaded tube se- 
cured by suitable nuts and located di- 
rectly beneath the free end of the switch 
blade. In this tube is slidably mounted 
a plunger, normally forced outward by a 
coiled spring also arranged in the tube 
behind the inner end of the plunger. The 
outer end of this plunger carries a head 
that bears against the free end of the 
switch and the head has a peripheral out- 
standing flange engaged by a pivoted 
latch secured to one of the holding nuts 
of the tube, the latch being arranged to 
hold the plunger in its innermost position 
so as to permit the switch being closed 
without interference. An upstanding 
lever arm is secured to the latch and is 
provided with a knob or head at its upper 
end. As long as the plunger is locked in 
its innermost position, the switch may be 
used in the ordinary manner, but if a 
quick break is desired it is only necessary 
to press the lever inwardly, thereby dis- 
engaging the latch from the head of the 
plunger. The plunger will be immedi- 
ately pressed outwardly thereby swing- 
ing the switch to its open position. 
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A dredge operated entirely by electric 
motors has been patented by Mr. 
Ephraiem Chaquette, of New Rochelle, 
N. Y. The invention relates particularly 
to that class known as clam dredges. The 
usual ‘boat or float is employed, and upon 
the same is built a suitable frame. At one 


end of this frame is pivoted a horizontally 
swinging carrier arm, the free end of 
which is supported upon a track located 
upon the frame. A motor mounted upon 
the carrier arm is provided with a pinion 
that meshes with a rack secured to the 
frame, and as a result the arm can be 
swung through a lateral space of about 
fifty feet, or from side to side of the 
dredge float if but one arm is employed. 
The inventor, however, preferably pro- 
vides two which are entirely separate 
from each other and are independently 
operated. Upon the free end of the car- 
rier arm and projecting beyond the end 
of the float is a clam frame from which 
is suspended a discharge funnel or chute 
that conducts the material from the clam 
to a receiving scow. The clam is sup- 
ported by ropes running over pulleys, one 
of which is journaled upon the clam 
frame, the other being arranged at the 
pivoted end of the carrier arm where suit- 
able counterbalances are provided. The 
ropes or cables are operated by a suitable 
motor having sufficient power to raise the 
clam when filled. The clam, as usual, is 
constructed of two sections pivoted to- 
gether and having upstanding arms pro- 
vided with racks. The sections are sup- 
ported on a triangular frame which con- 
stitutes a support for an electric motor 
having gears meshing with the racks, this 
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MoTOR-DRIVEN DREDGE. 


motor thus serving to open and close the 
clam and being movable therewith. A 
novel arrangement of electrical connec- 
tions and switches is used in connection 
with this motor, so that when the clam 
is submerged in its open position, current 
is automatically supplied to the motor 
which is thereby operated, consequently 
closing the clam. The clam is then ele- 
vated, and when it reaches its highest 
position the motor is again automatically 
operated to apen it, so that the contents 
are discharged into the chute. 
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Reviews of 


Electrical Transmission of Vision. 


In this article, Lieutenant J. H. 
Coblyn reviews briefly the theoretical as- 
pect of transmitting vision electrically, 
and the attempts which have been made 
at its practical solution. The selenium 
cells usually used in investigations of 
this kind are too sluggish, and it is prob- 
able that before satisfactory results can 
be obtained a better transmitter must be 
developed. The author suggests the use 
of a Blondel oscillograph as a receiver, 
the moving part consisting of a tube 
which as it is deflected cuts of more or 
less the light from a source of constant 
intensity. This method is a modification 
of that devised by Ayrton and Perry. 
Another method, which was suggested by 
M. Weyler, was to use a sensitive flame, 
the intensitv of which is varied by a tele- 
phone diaphragm actuated by the trans- 
mitted current. In addition to the prob- 
lem of reproducing the intensity of illu- 
mination, much difficulty is to be ex- 
pected in securing synchronous operation 
of the transmitting and receiving devices, 
as the whole surface must be covered in 
less than one-tenth of a second, the time 
of duration of the retinal impression. 
The author concludes that the problem is 
surrounded with great difficulties —A6- 
stracted from Nature (London), Janu- 
ary 15. s 
Temperature Changes in a Magnetic Field. 


Herr E. Aschkinass has carried out 
some further researches on the effect no- 
ticed by Nernst and others of a magnetic 
feld upon hot bodies. In Nernst’s ex- 
periment, a copper rod heated at one end 
was placed between the poles of a vertical 
electromagnet. It was found that when- 
ever the electromagnet was excited that 
the temperature of the air above and be- 
low the rod fell. The reduction in 
temperature was sufficient to be measured 
by a mercury thermometer. As Nernst 
did not detect any change of temperature 
except in the plane of the rod, it did not 
appear that the action could be caused 
bv a change in the permeability of the air 
surrounding the hot rod. The author, 
however, has carried out some very careful 
experiments with the magnet in a hori- 
zontal position. He found ‘that the 
temperature change took place at any 
point within the magnetic field. Assum- 
ing this to be due to the change of the 
permeability of the air when heating, the 
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experiments were extended to other gases. 
The same effect was found for oxygen, 
but heated oxygen was also found to be 
more magnetic than cool air. The effect 
was not noticeable with nitrogen or car- 
bon dioxide. Reference is made to Fara- 
day’s work in which a current of air was 
passed through a heated tube and directed 
between Ithe poles of an electromagnet. 
The effect of the latter in reducing the 
temperature between its poles when ex- 
cited is entirely analogous to the experi- 
ments described above.—Translated and 
abstracted from Physikalische Zeitschrift 
(Goettingen), January 1. 
a 

Electrolytic Preparation of Antimony. 

The electrolytic extraction of antimony 
from its minerals is becoming very im- 
portant because of the wide use of this 
metal in preparing anti-friction alloys 
and lead alloys for accumulators. The 
problem has received the attention of a 
number of investigators, whose methods 
are here described by M. J. Izart. 
Notable among these are Borchers and 
Engelhardt. The latter, working for the 
Siemens & Halske Company, developed 
a process, but abandoned it on account of 
the high cost of the electrolyte, sulphide 
of sodium. Antimony occurs generally as 
stibnite or sulphide of antimony, and the 
problem is to secure the metal in a pure 
condition and to prevent loss of the re 
agents. The electric furnace can not be 
used, since it does not give a pure product. 
This leaves only wet processes. In these 
processes salts of organic acids can not be 
used because the acids are decomposed by 
the action, giving off carbon dioxide, 
which has no commercial value. The 
common salts of chlorine, bromine and 
iodine can not be used because of the 
difficulty of handling the products. More- 
over, the deposit from these salts is amor- 
phous, sometimes brilliant, sometimes 
gray, and possesses the property of ex- 
ploding from shocks or heat. Solutions 
of sulphides, on the contrary, give very 
brilliant, silver white granular or fibrous 
deposits, which are very adherent. If al- 
kaline solutions are used, electrolysis 
gives rise to poly-sulphides, which, diffus- 
ing to the cathode, redissolve the deposit. 
Siemens & Halske dissolve the mineral in 
an acid sulphide of sodium. The electro- 
lyzing vats are fitted with diaphragms. 
Sulphureted hydrogen is given off and is 
lost. Sodium chloride is added to the 


anode compartment. By this method co- 
herent plates of antimony having a purity 
of 99.69 per cent have been obtained, but 
as the sulphur is lost the method is not 
complete. The author’s process consists 
in treating the mineral with a solution of 
sulphide of sodium. This is electrolyzed 
in a vat having a diaphragm, and a seven- 
teen per cent solution of soda ig intro- 
duced into the anode compartment. The 
cathode receives a good deposit of anti- 
mony, while the sulphide of sodium is re 
generated in the anode compartment. 
The process has been tried on a small 
scale, the generator used having a capac- 
ity of three kilowatts. The output was 
0.55 kilogramme of antimony per kilo- 
watt-hour. By reducing the current 
density, the output has been raised to 
0.621 kilogramme per kilowatt-hour. By 
this method poor minerals can be treated 
profitably.—Translated and abstracted 
from D'Industrie Electrique (Paris), 
January 10. 


Test of Engine with Superheated Steam. 


Professor J. A. Ewing has made a series 
of tests upon a horizontal, tandem, two- 
cylinder, compound engine, using super- 
heated steam. The tests were made for 
Easton & Company, the builders of the 
engine. This is one of a pair, each indi- 
cating 300 horse-power, and used to drive 
a three-phase generator. Each engine is 
fitted with a Schmidt reheater in the re- 
ceiver between the two cylinders. This 
reheater acts by transferring a portion of 
the superheat of the highly superheated 
live steam to the steam which has done 
duty in the high-pressure cylinder. Steam 
is supplied from a Lancashire boiler at 
140 pounds pressure, and is superheated 
in an independently fired Schmidt super- 
heater to nearly 800 degrees Fahrenheit. 
It reaches the engine at a temperature of 
about 750 degrees Fahrenheit, but gives 
up about 170 degrees Fahrenheit of this 
superheat to the steam in the receiver. 
The engine has Corliss valves, and 18 
fitted with a jet condenser with a vertical 
air pump driven by means of a bell crank 
lever. The mechanical power was deter- 
mined by means of four indicators, from 
which cards were taken every quarter of 
an hour. The consumption of steam was 
found by measuring the feed water. Four 
trials were made, enabling curves to be 
drawn showing the consumption of steam 
per hour under all loads. The resulte are 
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as follows: With an indicated horse- 
power of 175, the electrical output was 
97 kilowatts. The consumption of steam 
was 914 pounds per indicated horse-power- 
hour, or 17.2 pounds per kilowatt-hour. 
At 239 indicated horse-power the elec- 
trical output was 143 kilowatts, and 
the consumption of steam was 9 
pounds per horse-power-hour, or 15 
pounds per kilowatt-hour. At an in- 
dicated horse-power of 312, the electrical 
output was 190 kilowatts, and the con- 
sumption of steam 9.4 pounds per indi- 
cated horse-power-hour, and 15.4 pounds 
per kilowatt-hour. The results show that 
the engine preserves a high level of effi- 
ciency throughout the whole range, from 
full load to half load. The weights of coal 
burned show that for each pound of coal 
put in the boiler fires 8.7 pounds of steam 
were evaporated at a pressure of 140 
pounds, and from feed water at 75 de- 
grees Fahrenheit. Also, for each pound 
of small coal put on the superheater fire, 
241 pounds of steam were superheated to 
800 degrees Fahrenheit. The total quan- 
tity of coal used in giving heat to one 
pound of engine steam was 0.157 pound. 
—Abstracted from Mechanical Engineer 


(London), January 17. 
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Behavior of Rotary Converters in Traction 
lastallation with Stationary Accu- 
mulators. 

In this article Dr. Angelo Banti de- 
scribes the action of a synchronous con- 
verter which is used for charging the ac- 
cumulator for the Anglo-Roman Traction 
Company, of Rome. The machine which 
was constructed by Ganz & Company is 
single-phase with split-pole pieces, the 
poles being built up of distorted U-shaped 
sheets of soft iron. In testing this con- 
verter, it was noticed that for ap- 
parently the same output the in- 
put varied according to the char- 
acter of the work performed by the 
machine. The input was greater when 
charging accumulators than when fur- 
nishing current to a non-inductive re- 
sistance. The cause of this could be 
attributed to two effects—cither the 
phase of the alternating current fed into 
the converter varied with the character 
of the load, or the volt-amperes of the di- 
rect-current side were not equal to the 
true watts. This latter condition might 
arise if the continuous current were not 
constant, but fluctuated. To test for this, 
the machine was operated on loads of 
both character and measurements taken 
of the current, pressure and watts, both 
input and output. It was found from 
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these readings that the power-factor of 
the alternating side was quite high and 
fairly constant, but the power-factor of 
the direct-current side was lower than 
that of the alternating side and varied 
with the kind of load. In charging the 
accumulators, the direct-current power- 
factor was about eighty-six, while the 
power-factor of the alternating side was 
varied from ninety-five to ninety-eight. 
To detect fluctuations in the continnous 
current, the secondary of a transformer 
was connected in series in the continuous- 
current circuit and measurements made 
on the primary. When charging the ac- 
cumulators, a current of several amperes 
could be drawn from the transformer, 
but no effect was noticeable when the load 
consisted of non-inductive resistance. 
Finally, the form of the direct current was 
traced by a special instrument and was 
found to have a decided wavy form when 
charging the accumulators. It was 
found that by introducing a suitable in- 
ductive resistance in the alternating-cur- 
rent side, the power-factor of the direct- 
current side could be brought up to unity. 
—Abstracted from Electrician (London), 
January 16. 
4 
Magnetostriction in Bismuth. 

In this article Mr. E. Van Aubel ex- 
amines the evidence for and against a 
change in length of a bar of bismuth 
when placed in a magnetic field. This 
effect has been sought for by many physi- 
cists. Sherford Bidwell in 1888 noticed 
a very appreciable increase with a mag- 
netic field of 470 C. G. S. units. Tyndall 
was probably the first to examine the 
question, but he found no variation in 
length. More recently, Mr. A. P. Wills 
has searched for this effect, as well as the 
author. The latter in 1892 examined the 
influence of magnetization upon the 
length of a bar of bismuth, using Fizcau’s 
method of interference fringes and a bar 
of bismuth thirty-one centimetres long. 
This was made of the absolutely pure 
metal that can be used by Classen for 
the determination of the atomic weight. 
No elongation could be found. Bidwell 
repeated his former work, using another 
sample of bismuth, and failed to detect 
any change in length. He therefore says 
that little importance should be attached 
to any such observations unless the 
bismuth employed has been proved by 
analysis to be free from traces of mag- 
netizable metals. Dr. C. G. Knott has 
observed a change of length, but the ef- 
fects were very weak and doubtful, and he 
considers that his material was impure. 
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The evidence seems to show that all ex- 
periments made up to this time establish 
the fact that a bar of pure bismuth does 
not change length in a magnetic field.— 
Abstracted from Physical Review (New 


York), January. 
2 
Bournemouth Corporation Electric Tramways 
Undertaking. 

This is the first of a series of articles 
describing this system of railways which 
was put in operation the middle of last 
December. In this section the power 
plant is described. The buildings, in- 
cluding the generating station and car 
sheds, are conveniently situated on the 
London & Southwestern Railway from 
which a private siding is taken for the 
purpose of coaling. The station is about 
midway between the two termini of the 
tramway system. The engine room is 119 
feet long by 35 feet 6 inches wide and has 
a height of 23 feet to the level of the 
traveling train. The boiler house is 89 
feet by 65 feet with spacious bunkers for 
coal storage. The boiler room contains 
four Lancashire boilers 30 feet by 8 feet 6 
inches in diameter. These are fitted with 
mechanical stokers, ash conveyors, super- 
heaters and economizers. The engine 
room contains at present four direct-con- 
nected engines. These were built by 
Belliss and Morcom, and are of the three- 
crank, triple-expansion type with cyl- 
inders 12 inches, 1814 inches and 28 
inches in diameter by 12 inches stroke. 
They are throttle governing, a by-pass 
being provided which admits live steam 
into the intermediate cylinders when the 
throttle valve is full open and the speed 
still below the normal, to deal with over- 
loads. The generators were supplied bv 
the British Thomson-Houston Company. 
They are the railway type, each having 
eight poles and capable of giving 292 
kilowatts at 550 volts and running 360 
revolutions per minute. The fields are 
compound wound to give a constant press- 
ure at all loads. The engines exhaust 
into two surface condensers. The cooling 
water is circulated by means of centrifu- 
gal pumps to the top of a cooling tower 
capable of dealing with 100,000 gallons 
of water per hour and reducing the tem- 
perature to eighty degrees Fahrenheit. 
The main switchboard consists of six 
dynamo panels, seven feeder panels, a 
motor-generator panel and a meter panel. 
This was furnished by J. G. Stetter & 
Company, and by their special instruc- 
tion avoids the use of all irons at the back 
of the board. The article is well illus- 
trated and contains complete piping dia- 
grams.—Abstracted from the Electrical 
Engineer (London), January 16. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Multipolar Motors and Generators. 

In the accompanying illustrations are 
shown a few of the parts and also some 
assembled mechanism of small machines 
for general power purposes. These 
range in size from one-eighth horse-power 
to two horse-power, inclusive, in motors; 
and in generators from one-tenth kilo- 
watt to one and one-half kilowatts, in- 
clusive. 

In designing these machines, a radical 
departure has probably been made in con- 
structing them of a multipolar instead of 
the usual bipolar arrangement for ma- 
chines of this capacity. The armatures, 
also, are of form-wound coil, ventilated 
type, similar to those used in machines 
of larger size. The result of these de- 
partures, the manufacturer claims, has 
been the securing of higher efficiency, per- 
fect working and very general success of 
machine operation. 
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The field frame is cast in one piece, in- 
cluding the split poles. A special grade 
of dynamo cast steel is used, which 
ensures a high magnetic permeability. 
The pole-pieces, being solid with the 
frame ring, are machined at one operation 
and are consequently of uniform accuracy. 


Fic. 2.—ARMATURE. 


The field coils are form wound, highly 
insulated and water-proofed. The core of 
the armature is built of soft charcoal 
steel, each disc being punched at a single 
stroke. The discs are compressed on the 
shaft in a hydraulic press and secured by 
heavy end-plates. The method of die- 
cutting the discs makes unnecessary any 


filing after assembling on the armature 
shaft. 

The commutators are made of fine 
grade Lake Superior copper, cold rolled. 
Amber mica is used for insulation be- 
tween the segments and between them 
and the supporting spider. The assem- 
bled commutator is securely and rigidly 
locked together, so that the development 
of high or low bars is entirely obviated. 
Sparkless commutation is effected by the 
use of a large number of segments. 

The brush-holders have been especially 
designed both for mechanical and elec- 
trical perfection, and also with a view to 
esthetic conditions. The design permits 
of convenient adjustment and renewal of 
carbons. The brush-holder rim is so se- 
cured to the commutator rim that the 
brushes always maintain a proper posi- 
tion. 

Fig. 1 shows a complete machine with 
a commutator end bonnet taken 
off in order to expose the ar- 
rangement of the field coils, 
ventilated, form-wound arma- 
ture, commutator, brush-hold- 
ers, carbons and binding-posts. 
Fig. 2 shows the armature. 
These machines are designated 
as the “Watson” multipolar 
motors and generators, and are 
built by the Mechanical Ap- 
pliance Company, Milwaukee, 
Wis., exclusively for the North- 
ern Electrical Manufacturing 
Company, of Milwaukee, Wis. 
> 

New Steam Turbine Installation. 

An interesting example of the applica- 
tion of the steam turbine to power gener- 
ation from small central stations is af- 
forded by the installation recently con- 
tracted for by the Rockland Light and 
Power Company, of Nyack, N. Y. This 
company has for a number of years been 
engaged in furnishing light and power 
to the local territory surrounding the 
town of Orangeburgh, N. Y., where 
the generating station is located. The 
electrical supply system covers a territory 
of considerable extent, embracing the 
towns of Nyack, Grand View, Piermont, 
Sparkhill, Tappan, Orangeburgh, Blauvelt, 
Nanuet, Spring Valley and Monsey. The 
territory will be covered by five independ- 
ent distributing systems, each fed by a 
separate transmission circuit from the 
power-house at Orangeburgh. The load 


consists mainly of incandescent lighting, 
but motors of considerable capacity are 
installed at a number of points. The 
present equipment of the station com- 
prises a number of different types of 
boilers, engine and generators. The 
latter are belted outfits, and will be 
largely replaced by the new steam turbo- 
generator unit to be installed. The pres- 
ent system is a two-phase, 3,300-volt alter- 
nating-current system, each generator 
operating independently upon a separate 
circuit. In the new arrangement, pro- 
vision has been made for operating the 
entire system from the turbo-generator 
unit, the remaining machinery being held 
in reserve for periods of heavy load. The 
turbine is of the standard single-cylinder, 
multiple-expansion type, built by the 
Westinghouse Machine Company, of 
Pittsburg, Pa., and is of the same type that 
has been so successfully installed in other 
power works, notably the Westinghouse 
Air Brake Company, Hartford Electric 
Light Company and the Yale & Towne 
Manufacturing Company, of Stamford, 
Ct. The turbine will be furnished with 
superheated steam at 125 pounds’ press- 
ure, this being accomplished by an inde- 
pendent superheater with which a super- 
heat of 100 degrees to 125 degrees Fah- 
renheit will be obtainable. The mechan- 
ical equipment includes also a Snow con- 
denser, capable of maintaining a high 
vacuum, an Alberger cooling tower for 
cooling the circulating water, and a me- 
chanical draft outfit. The turbo-generator 
will be of the type recently standardized 
by the Westinghouse Electric and Manu- 
facturing Company for this class of serv- 
ice, and will furnish two-phase, sixty- 
evele current at 3,300 volts directly to the 
station bus, from which the several] trans- 
mission circuits extend in various direc- 


tions to the local centres of distribution. 
— -—.-> 


The Gest Adjustable Conduit 
Terminals. 

The great demand which has been 
made by all municipalities for under- 
ground systems for the conveying of elec- 
trical transmission circuits had led con- 
duit manufacturers to increase the utility 
and appearance of this method of con- 
struction. One of the most practical im- 
provements which has been adopted in 
this line is the adjustable terminals manu- 
factured by G. M. Gest, Cincinnati and 
New York, for ending up in a finished 
manner any form of conduit system. As 
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may be seen from the accompanying illus- 
tration, these are so arranged that at the 
end of the conduit line there may be left 
no broken or roughened edges which 
might injure the cables by abrasion or 
continued contact. 

The terminals are made of cast iron, 
with white enamel surface, and also of 
glass, porcelain or vitrified clay. The end 
pieces are made with a ninety degree 
angle, and are fitted with a flange deep 
enough to allow the conduit ends to butt 
up firmly. Filler pieces are also made, 
so that no matter what the depth or 
length across the face of the conduit sys- 
tem may be, these being of standard sizes, 
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THE Convutt TERMINALS IN PLACE IN MANHOLE. 


a combination of corner pieces and fillers 


will accommodate any form of construc- 
tion. In addition to the internal flange 
against which the conduit head is fitted, 
the outside of the terminal is flare-shaped 
so that a deep bedding of cement can be 
laid upon it, bringing the brick course up 
flush with the face of the terminal. The 
terminals are made of ample size to with- 
stand very severe usage, and have been 
put down and are in very successful serv- 


ice in the system of the Consolidated Tele- 
graph and Electrical Subway Company, 
of New York. These terminal heads are 
also being used in the manholes and the 
conduit systems of the Brooklyn Rapid 
Transit Company, and also in a number of 
other large cities throughout the United 
States. 


The engineers of the Spanish Govern- 
ment are installing Westinghouse motors 
in their gun shops at Trubia, and the 
Spanish Arsenal at Ferrol is also shortly 


to be equipped with a number of motors 


and other electrical machinery. 


ELECTRICAL REVIEW 
A Metal Tool Rack. 


As may be seen from the accompanying 
illustration, this is a metal tool rack, and 
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METAL WHEELED Toot Rack. 
is a particularly useful device for service 
in the machine room. The truck is made 
entirely of steel, the frame 
being constructed of ‘heavy 
angle iron. The uprights are 
made of two by one inch by one- 
eighth inch channel ‘iron, the 
sheet steel being No. 18 gauge 
stock with three-quarter inch 
steel rods running through the 
ends, as shown in the illustra- 
tion. This truck is made in 
several sizes, the one here 
shown being made to carry 
steel “tote” ‘boxes twenty-five 
inches long, twelve inches wide 
and five inches deep, with a 
total weight, when filled, of 
3,000 pounds. The truck is 
mounted on wheels, and can 
easily be pushed around the 
shop when filled. A device of 
this kind obviates a great deal 
of heavy pushing and drag- 
ging of large numbers of small 
parts from one point of the machine 
room to another, and facilitates the hand- 
ling of material very greatly. 

This truck is made by the Lyon Metal- 
lic Manufacturing Company, 139 Fulton 
street, Chicago, Ill. 


A New Heater Switch. | 
This heater switch has been carefullv 


designed to withstand severe conditions 
of service for controlling heating rheo- 
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THREE-SECTION HEATER SWITCH. 


stats. The accompanying illustration 
shows the switch with the cover removed, 
and, as may be easily seen, indicates the 
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degree of heat in two ways; that is, by a 
pointer attached to the handle which 
points to the number on the cover, or by 
a dial, the numbers of which are shown 
through a hole in the cover. 

This switch will operate on a 500-volt 
circuit at thirty-five amperes; controls 
heaters in three sections and will turn in 
either direction. 

This switch is made by the well-known 
Hart & Hegeman Manufacturing Com- 
pany, 92 Union place, Hartford, Ct. 


An Old Rubber-Insulated Cable. 

In the issue of December 6, 1902, the 
ELECTRICAL Review published a short 
account of the raising of a section of sub- 
marine cable between Cienfuegos and 
Santiago, in the Caribbean Sea. This line 
was picked up in 1,350 fathoms of water 
in April, 1893, in order that the condi- 
tion of the cable might be ascertained. 
The cable was covered with india-rubber, 
and the tests of the core show that after 
twenty years’ submersion it was still in 
perfect electrical and mechanical condi- 
tion, and that the copper had not suf- 
fered from the attacks of any sulphur in 
the rubber. Since the publication of this 
statement further data have been secured, 
to the effect that this cable was manu- 
factured by Messrs. Hooper, cable manu- 
facturers, Millwall, England, in 1873, 
and was laid in 1874, and that the cable 
is still in good working order. 
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The national convention on munic- 
ipal ownership and public franchises 
will be held under the auspices of the New 
York Reform Club, Committee on City 
Affairs, in the rooms of the club, 233 
Fifth avenue, New York city, on Wednes- 
day, Thursday and Friday, February 25, 
26 and 27, 1903. The programme in- 
cludes an address of welcome by Mayor 
Low and John G. Agar, chairman, and 
brief contributions by William Wirt 
Howe, Clinton Rogers Woodruff, L. N. 
Case, Robert Donald, Edward T. Heyn, 
Charles T. Yerkes, Mayor Harrison, of 
Chicago; Edward M. Shepard, Louis D. 
Brandeis, James Blake Cahoon, and 
others. An interesting part of the pro- 
gramme is the discussion of “The 
European Experience of Public Owner- 


ship of Telephones,” by Mr. Bennett, engi- 
neer for Glasgow and other municipal 
svstems; “Argument for the Public 
Ownership of Telephones,” by Professor 
Parsons, of the Boston Law School, this 
being answered by a paper on “The 
Superiority of Corporation Ownership of 
Telephones,” by Mr. Union N. Bethell, 
general superintendent New York Tẹle- 
phone Company. i 
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A System of Train Lighting by 
Electricity. 


The most general method of lighting 
a railway car is to place several oil 
or gas lamps over the centre aisle. 
Happily, the use of oil is being replaced 
by some system of gas lighting, which 
gives a far more satisfactory light, 
but is not without its disadvantages and 
dangers. Scarcely a serious wreck occurs 
without a fire starting, and the rapidity 
with which this spreads tends to confirm 
the opinion that this is caused by the sup- 
ply of oil or gas carried on the car. 

A very serious disadvantage of gas light- 
ing systems, as used to-day, arises from 
the position of the lamps. These are 
placed high up in the car in order that 
the large amount of heat given off and 


the gases arising from combustion of the 
illuminant may be quickly carried away ; 
but this high position either calls for very 
large lamps or results in unsatisfactory 
illumination. 

Now, since these disadvantages and 
dangers can be avoided by using electric 
lights, it at first seems strange that this 
means has not been put into more gen- 
eral use. 

Electric train lighting may be accom- 
plished by any one of three ways. A gen- 
erating plant can be installed in the 
baggage car, or on the locomotive taking 
steam from the locomotive boiler. This 
system, so far as an entire train is con- 
sidered, is satisfactory, but in railroad 
operation it is desirable to have each car 
a complete unit in itself, a condition not 
fulfilled here. 

Accumulators may be carried on each 
car, rendering each car independent, but 
it is difficult to provide for changing the 
accumulators at a sufficient number of 
points, and it is generally impossible to 
depend upon charging the battery with- 
out moving it from the car. 

The third system, and the one which 
seems to promise best, consists of a small 
generator driven from ‘the car axle and a 
suitable accumulator which the former 
keeps charged. The accumulator is, of 
course, to supply light when the car is 
not running. 

Although it seems a simple proposition 
to drive a dynamo from the car axle, 
there are some serious difficulties. Incan- 
descent lamps require a constant voltage, 
independent of the speed of the car. The 
accumulator must be automatically cut 
out when the speed of the car reduces the 
voltage below that required for charging. 
The method of driving must be abso- 
lutely reliable, for it does not do to de- 
pend upon frequent inspection. The con- 
nection of the generator to the batteries 
must be changed automatically when the 
direction of the motion of the car is re- 
versed. All of these points are well taken 
care of in the system described in this 
article. 

The Moskowitz system of railway train 
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lighting developed and built by the United 
States Light and Heating Company, con- 
sists of a small substantial generator, 
driven by a belt from the car axle, an 
automatic pole-changer for making the 
proper connections between the generator 
and the battery, a suitable battery of 
accumulators and an automatic regulator 
for maintaining a constant voltage. 

The generator is a small four-pole ma- 
chine. The field has a cylindrical form 
and is a solid steel casting. The field 
coils are wound on brass bobbins and care- 
fully corded. The drum armature is cov- 
ered with form-wound coils. But two 
brushes are needed, and these are held 


THE MoToR-GENERATOR SET AND CONTROL- 
LING APPARATUS. 


in convenient positions for inspection, on 
the ample commutator. All parts of the 
generator are interchangeable; the com- 
mutator can be slipped off the shaft for 
renewal, and the shaft itself can be re- 
moved from the core. The machine is 
enclosed, preventing dust or moisture 
from reaching the interior. 

An important point is the method of 
suspension which must be of such char- 
acter as to prevent injury to the gener- 
ator from shocks and jars. "In this sys- 
tem this is well taken care of by hanging 
the dynamo from the car sills by a stout 
piece of shafting which is itself supported 
on springs. The gencrator swings from 
this shaft as a pendulum. Motion is 
transmitted to the generator by a special 
type of ‘belt which is not affected by the 
weather or dirt and which has a long life. 
The generator pulley has a wide flange 
for securely holding the belt in place. 
The belt is held taut by a compressed 
spring, the tension of which can be 
quickly adjusted without the use of tools, 
and will not change in spite of vibration. 
The belt drive has been selected by the 
engineers of this company after ten years’ 
experience with systems of train lighting. 

The pole-changer used in this system is 
of marked simplicity. To the end of the 
generator shaft is attached a disc in which 
a T-shaped latch slides, the head of the 
T being considerably heavier than the 
lower part. As the armature revolves at 
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slow speeds, the weight of the latch 
causes it to slide down in the groove, and 
when in this position the lower part pro- 
jects beyond the disc, and engaging in a 
suitable slot, throws the switch so as to 
make the proper connections between the 
generator and the battery. At about 
four miles per hour centrifugal force, 
acting upon the heavy head of the latch, 
throws it out of operation, so that the 
pole-changer is in action but a very short 
time at each start. This will prevent ex- 
cessive wear and tear, and as the latch 
and other rubbing parts are hardened, the 
life should be long. The pole-changer 
switch is very simple and compact, and 
the whole arrangement is enclosed in a 
smal] cylindrical case attached to the 
frame of the generator. 

Any type of battery can be used for 
this system. The voltage adopted is 
thirty-two, requiring sixteen cells. This 
low voltage is, of course, entirely safe, 
and permits the use of incandescent 
lamps having short, thick filaments which 
are not easily affected by vibration of the 
car. These lamps can be placed where 
most effective, giving a better illumina- 
tion than central lights where the same 
amount of light is used, or giving an 
equal satisfactory illumination for ẹ less 
total quantitv of light. 

The all-essential part in any train-light- 
ing system is the automatic regulator, and 
the regulator developed for this system has 
apparently reached a high stage of de- 
velopment. In it all ratchets, pawls and 
relays are done away with, the operation 
of the machine being entirely electrical. 
The main generator is excited by a 
small motor-generator. The generator 
part of this exciter is a smal] shunt- 
wound dynamo. The motor is compound 
wound. The two armatures are carried 
on the same shaft, the latter running in 
sclf-aligning oilless bearings. The two 
fields are formed in one casting, but are 
magnetically independent. The operation 
is as follows: When the speed of the 
main generator changes, the change in 
voltage arising from this alters the cur- 
rent through the series field of the regu- 
lator motor and thus changes the speed 
of the latter, and thereby the voltage of 
the exciting generator. This, of course, 
changes correspondingly the excitation of 
the main generator, bringing the voltage 
of the latter back to normal. The regu- 
lation secured in this way is good, as the 
pressure is held within one volt independ- 
ent of the speed of the car and of the 
number of lamps in use. The regulator 
is very compact and is installed in the 
lower part of the case shown in the illus- 
tration. 

The two magnetic switches shown in 
this illustration are the only automatic 
switches, excepting the pole-changer, of 
the whole system. The one on the right 
controls the exciter set as will be de- 
scribed presently. The other connects the 
generator to the car circuit. 

Referring now to the wiring diagram, 
the switches are shown in the position 
they occupy when the car is started. As 
the car comes up to speed, the pole- 
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changer, which has properly connected 
the generator to the car circuit, is with- 
drawn from action. Tracing out the 
wiring circuits, it will be seen that the 
regulator control switch is connected 
across the generator terminals, as is also 
the exciting dynamo and the main gener- 
ator field. As the car picks up speed, the 
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exciting motor armature, and opens the 
main generator field circuit, leaving the 
latter connected across the exciter ter- 
minals. As the field of the exciting 
motor was already connected to the main 
circuit, this begins to run as a motor, 
driving the exciting dynamo as a gen- 
erator, and thus separately exciting the 
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main generator excites itself and also 
drives the exciting dynamo as a shunt 
motor. At about ten miles per hour the 
voltage of the main generator rises to 
about twenty-five, which sends sufficient 
current through the coils of the electro- 
magnet operating the regulator switch, 
shown on the right, to attract its arma- 
ture. This closes the circuit through the 
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THE WIRING DIAGRAM AND CONNECTIONS. 


fields in the main generator. As the 
speed of the car increases, the voltage of 
the main generator increases until at 
about fifteen miles per hour it reaches 
thirty-five. This pressure sends sufficient 
current through the shunt coil of the 
automatic generator switch, shown on the 
left, to attract its armature, and thus con- 
nect the main generator to the car circuit, 
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supplying the lamps and charging the 
battery. The action of this switch also 
cuts in the lamp resistance, this being 
necessary to enable the generator to charge 
the battery and run the lamps at the same 
time. As the car slows down, in making 
a stop, the action of the regulator is re- 
versed. As the voltage falls off, the auto- 
matic generator switch drops its arma- 
ture, disconnecting the generator from 
the circuit and short-circuiting the lamp 
resistance so that the lamps are connected 
directly across the battery. To ensure 
the operation of this switch in this way, 
a series winding is placed on the electro- 
magnet so that if the voltage of the gen- 
erator falls sufficiently to allow the bat- 
tery to send a current backward through 
it, this current will demagnetize the mag- 


- net and cause the armature to drop and 


open the switch. 

Occasionally it may be desirable to 
charge tthe batteries at a greater rate than 
would take place under the conditions 
just described. For this purpose, a com- 
bination switch is provided, as shown on 
the diagram, which when in one position 
completes the circuits as just described, 
but when turned through ninety degrees, 
cuts out the lamp circuit and throws a 
shunt resistance in parallel with the 
series field of the motor. This increases 
the speed of the latter, raises the voltage 
of the main generator, and charges the 
battery at a greater rate. 

The automatic switches have been care- 
fully designed, and operate without spark- 
ing. Although the main generator field 
is at one instant disconnected from the 
exciter there is no interruption of the 
ficld current and consequently no spark- 
ing. The regulator has been reduced to 
an exceedingly simple group of mech- 
anisms, there being but two switches and 
the small motor-generator exciting set. 
In operation it seems to more than justify 
the confidence of its inventors, as it acts 
quickly and surely and there seems to be 
nothing to get out of order. 

From this description, it will be seen 
that the Moskowitz system has been 
worked out with the idea of simplifying 
as far as possible all mechanisms and ap- 
pliances. It is not the result of a few 
months, or even of a year or two of work, 
but has been developed by engineers who 
have been engaged on the problem of rail- 
way train lighting for the past ten 
years. 

In addition to the advantages of better 
light and less heat, electric lighting has 
others. There is no objectionable odor, 
and when desirable, electric fans can be 
installed, adding greatly to the comfort 
of the passengers, and above all, there is 
the absence of danger from fire in case of 
accidents, 

The.inventor of the svstem is Mr. 
Morris Moskowitz, electrical engineer. 
The general offices are at 20 Broad 
street, New York, where Mr. A. San- 
ford Adler conducts the business of 
the company. The engineering depart- 
ment is temporarily located at 47 Ann 
street, New York city, where a model in- 
stallation is now on exhibition. 
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A New Vacuum Condenser. 

The accompanying illustrations will 
give a good idea of an apparatus which has 
been especially designed for a new process 
of condensing steam. Fig. 1 shows the 
assembled machine, the operating princi- 
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steam were condensed per hour, it required 
0.7 to 0.8 of a pound for a pound of steam 
condensed, at the same time holding a 
vacuum of twenty-six inches mercury. 
In another test made on a condenser in 
Wavnesboro, Pa., a vacuum of twenty- 


Fic. 1.—VacuuM CONDENSER, SHOWING BLOWER, SEPARATOR AND SPRAYING APPARATUS. 


ple of which is to run the condenser by 
evaporating the condensing water. Fig. 
2 shows a jet of water which is thrown 
into the tubes, and Fig. 3 the nozzle end 
of the spraying apparatus. 

Water, in evaporating, requires over 
900 British thermal units to be converted 
into steam for every pound evaporated. 
If the condenser can be so constructed as 
to be run by evaporating the condensing 
water, it is assumed that less water would 
have to be used, in about the ratio of 55 
to 900. Upon this jet of water being thrown 
into the tubes, a part of this moisture is 
evaporated, under the action of a strong 
draught set up by the exhaust fan oppo- 
site. ‘This evaporated water, in the form 
of a vapor, is rapidly removed, and each 
pound of vapor 650 removed carries with 
it 900 heat units. The excess water is 
caught in a well, and is returned to the 
jet again. The temperature of the enter- 
ing water is immaterial so long as it is 
in a liquid state. 

The manufacturer of this machine 
claims the following results under test: 
The temperature of the water increases to 
about. 125 degrees Fahrenheit, and re- 
mains constant. Where 1,600 pounds of 


seven and one-half inches was maintained 
while 7,500 pounds of steam were con- 
densed with eight pounds of water per 
pound of steam. In a test made on a 
small condenser in Chicago, 24,100 pounds 


Fic. 2.—THe Spray EnpD— Moisture BEING 
INSERTED INTO THE TUBES. 


of steam were condensed. Forty-eight 
thousand pounds of water were thrown 
into the tubes, 33,600 pounds returned, 
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and 14,390 pounds were thrown off in 
the form of vapor. This test showed 
about 0.7 of a pound per pound of steam. 
The vacuum was twenty-four inches with 
an ordinary steam-actuated air pump. 
This condenser is practically a comhi- 
nation of surface condenser and cooling 
tower. All the benefits of high vacuum 
are obtained, amounting to ‘twenty-nine 
per cent in triple-expansion engines, and 
twenty-three per cent in compound high- 
speed engines. It is stated that this ma- 


_ chine is finding a field in almost all lines 


Fic. 3. THe NOZZLE. 


of practical engineering, not only m 
power plants, where ithere is every neces- 
sity for economy of fuel, but also in coal 
mining districts, where this is not gen- 
erally a limiting feature. 

The machine is manufactured by the 
Steam and Electrical Equipment Com- 
pany, of Pittsburg, Pa. 


Exports of Manufactures from the 
United States—1902. 

Exports of manufactures show 4 
marked increase in the calendar year 
1902 as compared with 1901. The total 
value of the 1902 exports of manufac- 
tures, as shown by the figures of the 
Treasury Bureau of Statistics, is $410,- 
650,967 against $395,144,030 in 1901, an 
increase of $15,500,000. Exportations of 
manufactures of iron and steel for the 
calendar year 1902 were $97,892,036. The 
corresponding figure for copper was $45,- 
486,598. Nearly all the important manu- 
factures entering into our export trade 
show an increase, the chief exceptions 
being iron and steel and refined mineral 
oil. Iron and steel manufactures show a 
decrease of over $4,500,000 and mineral 
oils a reduction of $4,000,000. Copper 
manufactures showed the largest gain, 
$12,000,000. 
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Friction Water-Wheel Governors. 

The water-wheel governor shown in 
the accompanying illustrations, the mak- 
er claims, has been thoroughly perfected 
in all its details, and before generally 
offering it to the trade, has been in opera- 
tion for over a year under varying con- 
ditions. A severe test of this type of gov- 
ernor has been made at the three-phase 
power plant of the United States Arsenal, 
at Rock Island, Ill, and has proved 
highly satisfactory. Thies installation 
when complete will consist of twenty 50- 
inch turbines and four governors, and will 
furnish light, power and heat for all of 
the Arsenal buildings. The total capacity 
of the station will be 1,750 kilowatts. 
At present, fourteen wheels and three 
governors are in use. The governors are 
geared to close the gates from full open 
in six seconds, and with the changes due 
to the operation of large induction mo- 
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tors, the greatest temporary fluctuation 
does not exceed three per cent. 
The Ottawa & Hull Power and Manu- 


Fig. 1.—TAE GOVERNOR AND THE GEAR AND SHAFT DEVICE. 
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struction of which is shown in Figs. 1 
and 2. 

The power to operate the governor is 
supplied from the main sbaft of the water- 
wheel and is delivered to the shaft of the 
governor by the large pulley. This is 
seen in the rear of Fig. 1. On this shaft 
is mounted a compressed paper friction. 
The introduction and use of this material 
for frictions make trouble from wear al- 
most inappreciable. Supported by sleeves 
on this main shaft are two pans, which 
when pressed against the friction move 
the gates of the turbines in either direc- 
tion, by means of a suitable gear connec- 


tion, to an intermediate shaft seen in front ¢ 
of Fig. 1, this intermediate shaft being | 


connected in turn to the turbine gate 


shaft. 
The speeder balls of the governor are 


Fic. 
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pets, as the condition demands, is en- 
gaged by the cam and forced out from 
its centre. 

This motion is then conveyed through 
suitable crank shafts to the main shaft, 
on which the friction is mounted, and as 


TEHTE 
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w 
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9 —ENLARGED VIEW OF THE GOVERNOR. 


this shaft is forced back and forth, the 
friction is brought to bear on either the 
opening or closing pan. When the speed 
is normal, this cam revolves between the 


facturing Company, of Hull, Quebec, has 
had one of these governors in use for some 
time on its temporary plant, and is now 
installing two in its large station, whieh, 
when complete, will have an output of 
10,000 horse-power. Each governor will 
control four 51-inch horizontal cylinder 
gate turbines, operating the full range of 
the gate in five seconde. Each set of the 
four wheels is connected to a 1,500-kilo- 
watt generator. This and several other 
installations have already been operated 
with success by these governors, the con- 


spirally driven from the main shaft of 
the installation. There is aleo a cam con- 
tinuously revolved by means of a belt and 
a spiral gear, this being plainly seen in 
the foreground of Fig. 1. Fig. 2 is an 
enlarged view of the speeder balls and the 
spiral gear connection. As the speed 
changes, the rod of the speeder rises and 
lowers, carrying with it the tappet arms 
and tappets. These tappeta can be seen, 
one above and one below the cam above 
mentioned. As soon as a change of speed 
occurs, either one or the other of the tap- 


upper and lower tappets without engag- 
ing either. The cam mechanism is capa- 
ble of close adjustment, enabling the gov- 
ernor to act on a very slight change of 
speed. 

Just below the cam and fastened to the 
same shaft is a concave disc. Below this 
disc is a compensating wheel which 


‘travels loosely upon an oblique sheft. 


This compensating wheel, oblique shaft 
and disc are clearly seen in both Fig. 1 
and Fig. 2. This oblique shaft is geared 
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to the intermediate shaft so that it re- 
volves only when there is a movement of 
the gates. This is also provided with a 
square thread, as is the compensating 
wheel. The object of this device is to 
avoid racing of the governor, the prin- 
ciple being as follows: When tthe speed 
is normal, the compensating wheel seeks 
the centre of the disc, which is supported 
upon it, because this dise is constantly 
revolving with the cam When a move- 
ment of the gates occurs, the compensat- 
ing shaft is revolyed and the wheel will 
travel along its shaft in such a direction 
that it separates the cam from the tappet 
when the gate-has been méved to that 
point which will give the correct speed 
after the momentum of the machinery has 
been overcome. . During this interval, 
the dise will run the compensating wheel 
to the centra]..position. This device can 
be designed to properly compensate for 
any condition, as the time element can be 
varied not only by varying the pitch of 
the screw, but also by varying the speed 
of the oblique shaft. with a change of 
gears. ba a 

This governor is manufactured by the 


Woodward .Governor Company, Rock- 


ford, Ill. ’ 


Automatic Start Induction Motors . 


for Single-Phase Current. 
These motors operate on the induction 
principle, and, consequently, have no in- 
sulated wire -on the armature and no 
brushes or commutator, with small parts 
requiring adjustment, renewal or repair. 
The motors are well made, durable, 
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shown in the accompanying engravings 
are of one-tenth and one-twentieth horse- 
power. The bearings are sclf-oiling, 
with oil cups so made that the motor can 
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Fra. 1.—AUTOMATIC START INDUCTION MOTOR. 


be operated in an inverted position by 
changing the relative position of the solid 
plug at the bottom of the oil-well chamber 
and the screw cover closing on top of the 
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oil well, at the same time placing the 
cotton wicking in the proper position. 


The automatic device in this motor is. 


very simple from a mechanical stand- 
point, and is operated with constant suc- 


‘Fig, 3.—Avuromatic START INDUCTION Motors DRIVING PRESSURE BLOWERS. 


strong and efficient, and are much more 
strongly built than is the usual practice 
with motors of this siz. The motors 


cess in a MAE a number of equip- 


‘ments. The one-twentieth horse-power 


motor consumes about ninety watts, and 
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the motor actually develops a tension 
which would correspond to a pull of three 
pounds from a pulley one inch in diameter 
on a motor running at 1,650 revolutions 
per minute, or one and one-half pounds 
on a motor running at 3,300 revolutions 
per minute. From this it will be seen 
that an extremely small belt will handle 
the entire power of the motor, and any- 


‘thing added to the stiffness or weight of 


the belt will only waste a large part of 
its power. For many purposes a rawhide 
string is heavy enough. The base of the 
motor is provided with slots for fastening 
the screws, so that by loosening these 
screws the motor can be easily moved to 
take up slack or stretch the belt. These 
motors are adapted only for service which 
sequires the moving of the very lightest 
machinery, and should always be run con- 
tinuously at full rated power. 

These motors do not develop their full 
torque until approximately full speed has 


been reached. By reason of this fact they 


will not start their full rated load. Where 


the full power of the motor is needed in 


_ starting, the motor-is connected to the ap- 


paratus to operate in such a way as to 
permit. the motor -to reach full speed be- 
fore throwing on the load. ‘Thi& is ‘done 
by means of tight and loose pulleys, fric- 
tion discs, and idler pulley acting as a 
belt tightener, or some other simple me- 
chanical. device. | | 

The main field coils are connected in 
series, and one end of these coils is con- 
nected to each binding-post on the motor. 
The wires which pass through the bind- 
ing-post plate, and which are connected 
.o the binding-posts on the outside of the 
motor, are the ends of the starting coils, 
and in order to reverse the direction of 
rotation of the motor it is only necessary 
to reverse the connections of these two 
wires. l 

Fig. 1 shows the general appearance of 
the motor; Fig. 2 the wiring diagram, and 
Fig. 3 a group of these motors driving 
small-pressure blowers. 

These motors are made by the Emerson 
Electric .Manufacturing Company, St. 
Louis, Mo. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


PITTSBURG TRACTION SYSTEM TO BE ENLARGED—It has 

been announced by President Calvery, of the Pittsburg Railway Com- 
pany, that the completion of the power plant on Brunots Island 
will be inaugurated by the addition of 100 more cars on the various 
systems of the company, probably in September. The present 
power facilities of the company are taxed to the limit, but it is 
-expected that- the new cars and increased power facilities on the 
‘completion of the Brunots Island plant will give the company 
equipment to handle the growing traffic and abate the present con- 
gestion. 


AMERICAN TROLLEYS FOR FRANCE—Americans have se- 
cured the concession for the construction and operation of what 
promises to be one of the most important electric traction sys- 
tems in Europe. This franchise, in which it is stated John Hays 
Hammond and Henry A. Buttens, of San Francisco, are interested 
prominently, calls for the building of a road 275 miles in length, 

-to connect Lille, one of the most important commercial centres of 
France, with Roubaix and Tourcoing, in the French coal region. 
The cost of construction and equipment is put at about $7,000,000. 
In addition to operating the electric road, a large power station 
is to be built in the vicinity of the coal mines for the purpose 
of generating current to operate mining machinery. 


CHICAGO TELEPHONE PROFITS INCREASE—The net earn- 
ings of the Chicago Telephone Company in 1902 were $1,202,471, 
an increase of about $120,000 over the net earnings of 1901. These 
increased earnings, however,’ were made on a capitalization that 
had been enlarged $3,000,000 over that in use in 1901. The surplus 

of $127,278 shows a small increase over that of the preceding years. 
The comparative statements of income for the last two years, as 
` presented at the annual meeting, are as follows: Gross revenue, 
1901, $3,775,001; 1902, $4,570,805; gross expenses, operation, taxes, 
maintenance and reserve for deferred maintenance, 1901, $2,691,129; 
1902, $3,368,334; dividends, 1901, $960,000; 1902, $1,075,192. The 
increase in the number of telephone stations installed in 1902 was 
25,614, making the total December 31, 1902, 79,043. 


NEW NIAGARA POWER COMPANY-—lIt is stated that a new 
“power company, to be known as the Niagara Falls Power Company 
and to be financed by Toronto capital, will commence operations 
. immediately after the government agrees to give it the right to de- 
: velop power. Current will be brought to Toronto by cable over a 
distance of ninety miles. It is expected that 20,000 horse-power, 
for use within the city of Toronto, will be produced at first, but 
, that 125,000 horse-power will be generated when the plant is worked 
. to its full capacity. The company intends to sell power to munic- 
‘ipalities and firms along the transmission line. It is also stated 
that the power will be used to operate the Toronto street railway 
and the Toronto Electric Light Company’s plant. It is expected 
- that the expenditure will total about $5,000,000, and the work is to 
“ne completed within two years or less. 


PERSONAL MENTION. 


MR. M. E. BAIRD has resigned as the nine of the’ New York 
office of the Milwaukee ‘Electric Company, and will be succeeded by 
oe 8. H. Sharpsteen. 

- MR. A. EDWARD NEWTON, president of. tiie Cutter Company 
Philadelphia, reached New York during the present week on the 

. Oceanic after a trip to England and the Continent. 
. MR. GEORGE A. DAMON, of the Arnold Electric Power Station Com- 
« pany, Chicago,- Ill., was in Montreal last week and gave a lecture 
on power-plant engineering to the senior class of the department of 
: electrical engineering, McGill University. 


MR. KERN DODGE, of the firm of Dodge & Day, Philadelphia, 

. Pa., read.a paper before the Franklin Institute on January 22, en- 

titled “Power Cranes in Machine Shops.” This paper, with illus- 

+. trations, is to ‘be printed in full in the journal of the Franklin In- 
stitute. 


. of blowers, 
. electrical machinery and steam engines. 
. a member of the editorial staff of the Engineering News, of New 
York city, and is a graduate of the engineering school of the Uni- 
_versity of. Oregon. 


MR. CARL L. bk MURALT, who will be remembered by mem- 
bers of the American Institute of Electrical Engineers as having 
read a very interesting paper on the polyphase railways of Europe, 
is again in the United ‘States, where he expects to'make a con- 
siderable stay. 


MR. FRANK D. LAWRENCE, president of the Standard Elec- 
trical Company, Cincinnati, Ohio, visited New York last week and 
renewed many pleasant friendships. Mr.- Lawrence reports much 


improvement in Cincinnati and corresponding expansion in the 
electrical industry in that city. 
MANVILLE-ROMAINE—On Wednesday,- January 28, in the 


Church of the Heavenly Rest, New York city, Miss Henrietta Estelle 
Romaine, daughter of Frank Hall Romaine, was married to Hiram 
Edward Manville, of Milwaukee, Wis., by the Rev. Dr. D. Parker 
Morgan, rector. <A reception and wedding breakfast at Sherry’s 
followed the ceremony, a number of prominent people being present. 


MR. IRVING C. BULL, assistant to the professor of metallurgy, 
Columbia School of Mines, New York city, will deliver a lecture 
on Wednesday evening, February 11, at eight o'clock, in room 
No. 309, Havemeyer Hall, Columbia University. The subject of 
Mr. Bull’s lecture will be “High Temperature Measurements.” This 
lecture will be illustrated by lantern slides and demonstrations of the 
more important ‘pyrometers used in metallurgical processes. 


MR. CORWIN H. SPENCER, chairman of the committee on cere- 
“monies of the St. Louis Purchase Exposition, has announced that 
the grounds and buildings will be dedicated on April 30 by the 
President of the United States, and an address will be delivered by 
the Hon. Grover Cleveland, ex-President of the United States. The 
grand marshal of the day will be Major-General Henry C. Corbin, 
United States Army. The ceremonies will include a military pageant 
preceding the programme of dedication, the exercises taking place 
in the Palace of Liberal Arts, and an extremely elaborate fireworks 
display will be effected. 


MR. WILLIAM J. HAMMER, the well-known consulting engi- 


neer of New York city, has had reprinted a number of papers of 


which he is the author. One is on the telephonograph, and is re- 
printed from the Smithsonian report for 1901. The others are all 
reprints from the transactions of the American Institute of Elec- 
trical Engineers, and relate, respectively, to papers on ‘Edison’s 
Tungstate Calcium Lamp,” “The Nernst Lamp,” “Radium, Polonium 
and Actinium,” “Important European Electrical and Engineering 
Developments at the Close of the Nineteenth Century,” and “An 
Automatic Telephone Operator.” 


MR. RAY D. LILLIBRIDGE announces that the statement that 
‘the Stanley Electric Manufacturing Company has sold „out to the 
General Electric Company is unauthorized. “It is true,” he says, 


-“that negotiations for a change of ownership of control of the Stanley 


company are pending; but in this connection it should be stated 
that, notwithstanding all reports, the control of the Stanley company 
has never passed into the hands of William C. Whitney. The plan 


_to increase the capital stock to $10,000,000 has not been abandoned, 


and the permanency and enlargement of the works at Pittsfield is 


“one of the details agreed upon in any event.” 


MR. GEORGE H. GIBSON has resigned his position with the 


' Westinghouse Companies’ Publishing Department, Pittsburg, Pa., 
-tø accept an appointment with the B. F. Sturtevant Company, 


Jamaica Plain Station, Boston, Mass., the well-known manufaeturer 
heating, ventilating and forced draught apparatus, 
„Mr. Gibson was formerly 


During his connection with the publishing de- 
partment of the Westinghouse companies, Mr. Gibson has made for 
himself an enviable position in the range of friendship, his unvary- 
ing courtesy having won for him the commendation of every one 
with whom he was necessarily placed in communication. 
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TELEPHONE AND TELEGRAPH. 


SAVONIA, N. Y¥.—The Addison & Bath telephone system is being 
extended to Hammondsport. 


DES MOINES, IOWA—The Farmers’ Mutual Telephone Com- 
pany will put in a $7,000 exchange at Yarmouth. 


DIXON, ILL.—The Interstate Telephone Company is installing 
a new board at Morrison with a capacity of 450 telephones. 


HIGHLAND, N. Y.—The Southern New York Toll Company is 
erecting a telephone line from this village to New Paltz by way of 
Clintondale. 


PULASKI, N. Y.—A franchise has been granted by the board 
of trustees to the Bell Telephone Company to run its wires through 
the streets of this village. 


RICHMOND, VA.—Negotiations are on foot looking to the sale 
of the Southside Telephone Company, operating in Manchester and 
Chesterfield, to the Southern Bell Company. 


ELKTON, MD.—A new telephone line is likely to be built down 
the Maryland Peninsula by the Eastern Telephone and Telegraph 
Company. A representative of the company has been looking over 
the fleld. 


JACKSONVILLE, FLA.—A charter has been granted to the Gulf 
Coast Telephone and Telegraph Company, of Milton, to construct, 
own and operate telephone and telegraph lines. Lee Daniel, George 
B. Prior and Munroe Campbell are the incorporators. 


ALTOONA, PA.—The Western Union Telegraph Company has a 
large force of linemen engaged in stringing a cable containing 
thirteen wires from Tyrone to Altoona. The poles of the long-dis- 
tance telephone line are being used to support the cable. 


BEAVER DAM, OHIO—The Beaver Dam Home Telephone Com- 
pany has been incorporated by Edwin Fledderjohann, C. C. Heller, 
Allen Phillips, A. H. Heller and W. H. Fledderjohann, to construct 
local lines. The company has an authorized capital of $15,000. 


ELMIRA, N. Y.—It has been announced that the New York & 
Pennsylvania Telephone and Telegraph Company will soon erect 
buildings for exchanges at Geneva, Cortland and Auburn, similar 
to the exchanges recently opened at Ithaca. Plans for the buildings 
are now being drawn up. 


NEW HAVEN, CT.—A bill has been introduced in the legisla- 
ture by Representative F. A. Haugh, of Canton, to repeal the statute 
passed two years ago which prevents the location of independent 
telephone companies in Connecticut without a special act of the gen- 
eral assembly and without the consent ofthe superior court. 


ALBANY, N. Y.—The Perry Telephone Company, with a capital 
of $10,000, has been organized to construct a line to connect the 
towns and villages of Wyoming, a local line in the town of Perry 
and in Livingston and Genesee counties. The directors of the com- 
pany are: C. M. Perry, Loyd P. Benedict, C. W. Smith, of Perry. 


TROY, N. Y.—The Easton & South Cambridge Telephone Com- 
pany has been incorporated to build and operate lines from the 
village of South Cambridge to the villages of Easton and North 
Easton, with spurs running elsewhere in the vicinity. The directors 
of the company are: Edward Whiteside, Lawrence J. Dorsey, E. J. 
Skipp, L. W. Borden, F. O. Ives, E. H. Borden and Paul D. Ives. 


BINGHAMTON, N. Y.—a deed has been filed transferring the 
Binghamton Telephone Company’s plant and business to the York 
State Telephone Company. The consideration is $140,000 in capital 
stock and $70,000 in bonds of the York State Telephone Company. 
Operations are being pushed rapidly in all parts of the state to 
connect the different local companies, so as to give a good inde- 
pendent long-distance service. 


CONNELSVILLE, PA.—Application has been made for a charter 
for the Union Telephone and Telegraph Company, which will be 
capitalized at $3,000,000. It is said that eastern capital will finance 
the company, the object of which will be to build telephone and 
telegraph lines from eastern cities to Pittsburg, connecting with 
lines west and south, and to complete a system of telephone service 
to embrace Somerset, Fayette, Washington, Westmoreland and Alle- 
gheny counties. Work on the new system will commence next 
spring, and will be pushed as rapidly as possible. 
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ELECTRIC LIGHTING. 
DALLASTOWN, PA.—An electric light plant is to be built here. 


DUBUQUB, IOWA—The Union Electric Company is planning 
to build a $200,000 power plant the coming summer. 


LAUREL, DEL.—This town proposes to issue bonds for $20,000 
for the purpose of establishing an electric light plant. 


NORWICH, CT.—It has been voted to appropriate the sum of 
$15,000 for the purpose of reconstructing the present electric light 
plant. 


ANDERSON, IND.—The electric board has decided to make 
improvements to the incandescent plant which will amount to 
$20,000. 


NAVARRE, OHIO—The electric plant for furnishing the town 
with light has been completed and put in operation, and is giving 
great satisfaction. 


VENUS, TEX.—It is stated that a movement is on foot to build 
an electric light plant here, and that three-fourths of the stock has 
been subscribed, all by home people. 


HOLYOKE, MASS.—The gas and electric plant of Holyoke, 
owned by the Holyoke Water Power Company, has passed into the 
hands of the city, the price being $720,000. 


RED JACKET, MICH.—This village has granted a thirty-year 
franchise for heating and lighting to John Burder, of Calumet, 
who will organize a local company to erect a central lighting and 
heating plant. i 


ONBPIDA, N. Y.—The Madison County Gas and Electric Com- 
pany has been awarded the contract for lighting the streets of 
Oneida for the next two years. The company is to receive $6,500 
per year for the service. 


WASHINGTON, D. C.—A mortgage has been placed on file by 
the Potomac Electric Power Company, pledging all its property 
rights and franchises to secure the payment of $2,500,000 in bonds 
in twenty-five years. The bonds will bear interest at the rate of 
four and one-half per cent per annum. The Commercial Trust Com- 
pany, of New York, is named as trustee. 


ATLANTA, GA.—The petition for a charter for the Central 
Light and Power Company has been filed. The incorporators of 
the company are given as M. R. Wilkinson, J. R. Gordon, S. E. 
Smith and F. H. Miles, of Fulton County, and T. L. Hughes, of 
Florida. The company is to be capitalized at $50,000. The object 
of the company is to furnish light, heat and power to the towns of 
the state. 


ROCHESTER, N. Y.—New York and New Jersey capitalists have 
organized the Rochester Light and Power Company, and it has been 
incorporated at Albany. The capital stock is $500,000, and the di- 
rectors are: Edward J. Patterson, of New York city; Harry L. 
Snyder, of Montclair, N. J.; G. L. Wakefield, Francis P. Ross and 
Samuel S. Perry, all of New York. The company will operate 
under a franchise obtained many years ago by the Central Light 
and Power Company, which gives liberal concessions. 


COLON, MICH.—Work has been resumed on the dam in the St. 
Joseph River. The undertaking includes building three others be- 
tween Colon and Three Rivers, with a combined horse-power of 4,000. 
Five hundred thousand dollars has lately been raised by the com- 
pany in order to push the enterprise and secure the cooperation of 
an eastern firm controlling $15,000,000. The power will be utilized 
for the establishment of local industries first, and the balance sold 
to neighboring towns. A trolley line from Kalamazoo to Elkhart 
is already projected. 


NORWICH, CT.—The Willimantic and Electric Company has 
served notice on the towns of Willimantic and Windham that it 
will make application to the next general assembly for an increase 
of its capital stock from $200,000 to $300,000, and for the privilege 
of issuing bonds to the full amount of its capital stock. It will 
also ask to be empowered to issue its promissory note for the pur- 
pose of raising money. The reason given for the increase is that 
the company is now making extensive improvements to its plant 
which are greatly in excess of the original estimates, and that the 
funds realized are not eufficient to meet the outlay. 
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ELECTRICAL SECURITIES. 


During the past week, if there was anything for which the mar- 
ket was significant, it was in the continued dullness which has 
characterized it for some time past. It has been stated that the 
low record for the year so far was made during the middle of the 
week, and the commission houses are complaining very much over 
the continued lack of interest manifestd generally. This condition 
is thought by many professional speculators to indicate that the 
outside buyers will keep aloof from the market till some develop- 
ment of a very large nature will give them considerably more en- 
couragement than they can see at present. The daily papers still 
continue to excite the minds of their readers with startling state- 
ments as to the progress of the Venezuelan affair. There is, how- 
ever, but little positive attention being paid to this condition, as 
there is extant the most practical belief that the whole affair will 
be amicably and equitably arranged. 


New York: Closing. 
Brooklyn Rapid Transit...............006. 67% 
Consolidated Gas... .... ce cee cece wees 217% 
General Blectric............ cece cc eee cees 196% 
Kings County Electric......... 0.0... ee eens 220 


Manhattan Elevated.............0ccccceees 144% 


Metropolitan Street Railway.............. 1361% 
New York & New Jersey Telephone........ 164 
Westinghouse Manufacturing Company.... 215 


The Westinghouse Electric and Manufacturing directors have 


declared the regular quarterly dividend of 1% per cent upon the . 


assenting stock, payable February 16. Books closed February 2 and 
reopen February 17. 

_ At the meeting of the board of directors of the Brooklyn Rapid 
Transit Company, Mr. Edwin W. Winter was elected president to suc- 
ceed Mr. J. L. Greatsinger. Mr. Winter is a western man. 


Boston: Closing 
American Telephone and Telegraph........ 162 
Edison Electric Illuminating............. 275 
Massachusetts Electric............cc.eee0+- 92% 
New England Telephone................6. 135 


Western Telephone & Telegraph preferred 99 


The New England Telephone and Telegraph Company has de 
clared a regular quarterly dividend of 114 per cent, payable Feb- 
ruary 16. Transfer books close January 30 and reopen February 16. 

The Boston Elevated Railway Company has declared a regular 
semi-annual dividend of 3 per cent, payable’ February 16 to stock 
of record January 31. Books close January 31 and reopen Feb- 


ruary 17. 

Philadelphia: Closing. 
Electric Company of America................ 95 
Electric Storage Battery common.......... 78 
Electric Storage Battery preferred....... 80 
Philadelphia Electric...................0.00. 16 
Union Traction........sesesssesseeseessos. 46% 
United Gas Improvement................ 115% 

Chicago: Closing 
Chicago Edison Light................... 180 
Chicago Telephone............cccccccecces 156 
Metropolitan Elevated preferred........... 86 
National Carbon common................. 26 
National Carbon preferred.................. 100 
Union Traction common............... soe. 11% 


Union Traction preferred................ 47 
The report of the Northwestern Elevated Company, of Chicago, 
for the year ended December 31, is as follows: Gross, $1,410,998, a 
gain of $432,232 over the preceding year; expenses, $464,401, an 
increase of $141,756 over those for 1901; net earnings, $946,597, an 
increase of $290,476 over 1901. 


ELECTRIC RAILWAYS. 


AKRON, OHIO—The Northern Ohio Traction Company has 
deeded its property to the Northern Ohio Traction and Light Com- 
pany. The consideration was $1. The company will issue 7,500 
$1,000 bonds. 


OLINTON, IOWA—An interurban electric railway is to be built 
between this city and Davenport, a distance of forty-three miles, 
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by the Illinois & Iowa Railway. Work is to be begun in March, and 
the company expects to have its cars in operation by the first of 
August. 


SAULT STE. MARIE, MICH.—It is reported that an electric 
railroad will be built between the Soo and St. Ignace early in the 
spring. Power will be supplied by the Consolidated Lake Superior 
Company, and it is said that the financing of the road will be done 
by Pennsylvania interests. 


ALLENTOWN, PA.—Surveyore of the Easton & Washington 
Traction Company have made a survey for the proposed power-house 
of the company, and are now at work on the complete map of the 
forty-mile route connecting Easton, Hackettstown, Belvidere, 
Phillipsburg and Washington, N. J. 


CHICAGO, ILL.—The Chicago & Milwaukee Electric Railway 
Company has been sold to the Milwaukee Electric -Railroad Com- 
pany. The stockholders and management will remain practically 
the same, but the stock of the company will be increased $1,000,000 
and operations considerably extended. 


NEW YORK, N. Y.—The Elizabethport, Amboy & Long Branch 
Railway Company has been incorporated with a capital stock of 
$500,000. It will operate a trolley line between the points named 
in the title of the company. The incorporators are: Edwin Bur- 
man, of Sayreville; N. Parker Runyon, of Perth Amboy, and 
Andrew Kirkpatrick, of Newark. 


FLORENCE, COL.—Thomas Robinson has announced that the 
Florence Electric Street Railroad will be an interurban service. 
The lines will not only be built to Canon City, the coal camps and 
Portland but to Pueblo and Colorado Springs. The first work will 
be to put the line through to Uanon City and other parts of the 
county at a cost of about $500,000, and the extension to the Springs 
and Pueblo will take place later. Bonds in the sum of $2,700,000 
have been floated, and $2,200,000 will be reserved for the construc- 
tion and equipment of the road to outside points. The entire line 
as now planned will be 125 miles in length. 


BALTIMORE, MD.—The United Railways and Electric Com- 
pany has signed a contract for the perpetual lease of the Baltimore, 
Sparrows Point & Chesapeake Railway, forty-three miles of track, 
which now assures the united company complete control of every 
suburban line as well as the entire street railway system of Balti- 
more city. Under the deal the United Railways Company guar- 
antees principal and interest of an issue of $2,000,000 bonds by the 
Bay Shore Company, as the new acquisition will be known. The 
line will connect this city by trolley with the Maryland Steel Works 
at Sparrows Point and will be extended to and along the Chesapeake 
Bay shore below North Point, where summer resorts will be es- 


tablished. 
OBITUARY NOTICES. 


MR. WILLIAM GRAY, inventor of the Gray telephone pay sta- 
tion, died at his home in Hartford, Ct., on the evening of January 
23. Mr. Gray was born in Tariffville, Ct., about fifty-one years ago. 
He was of an inventive turn of mind, and has produced devices and 
processes for a number of interests. The Gray Telephone Pay Sta- 
tion Company has become an established Hartford industry, and for 
the past twelve years Mr. Gray had given his entire time to the 
development of the pay station telephone, holding a responsible posi- 
tion as general manager of the company. 


MR. SAMUBL M. BRYAN, ex-president of the Chesapeake & 
Potomac Telephone Company, and well known in Baltimore and 
Washington financial circles, died early on the morning of January 
23 at his residence at Ruxton, Baltimore County. When the Chesa- 
peake & Potomac Telephone Company was incorporated, Mr. Bryan 
was one of the leading spirits in the venture, and, as its business 
manager, did much to enlarge the business of the corporation. In 
recognition of his administrative abilities, he was made president 
of the company, which position he occupied for sixteen years, re- 
tiring about five years ago. Since that time he has not been actively 
engaged in business of any kind. A son, Mr. Charles EB. Bryan, is 
now connected with the Baltimore branch of the company. Besides 
this son, Mr. Bryan is survived by a widow and three other chil- 
dren—Miss Helen G. Bryan, who makes her home in Boston, Mass.; 
Mr. Frederick A. Bryan and Mr. Edgar A. Bryan. 


“INDUSTRIAL ITEMS. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
issued a series of flyers descriptive of motor applications, and also 
a short treatise on counter-shaft motors and increased cutting 
speeds. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., selling 
agent for “Packard” incandescent lamps, states that while its fac- 
tory is.large enough to quickly handle any size order, the condi- 
tions are such that careful and persoral attention is given to each 
contract. | 

THE BALL ENGINE COMPANY, Erie, Pa., manufacturer of 
automatic cut-off engines, has been very successful in its foreign 
business. The engines used in the Seoul Electric Company, of 
Korea, described in the EnectricaL Review of January 10, were 
manufactured by this company.. 

THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
a most gratifying commendation from architects and electrical engi- 
neers who have examined and tested its new 1903 model push switch. 
This switch requires but one style of plate for all conduit boxes, thus 
avoiding the confusion of an alphabet of different sizes and patterns 
of plates. - 

THE LIONEL MANUFACTURING COMPANY, Incorporated, 
24 and 26 Murray street, New York city, manufactures minia- 
ture electric cars and fans with full aceessories for window display 
and holiday gifts. A feature of this company’s manufacture is bat- 
tery fans wound for either two and one-half volts. two amperes, or 
six volts and eight amperes. These are not by any means toys, but 
practical breeze-producing apparatus, | | 

THE OTIS ELEVATOR COMPANY, New York city, has recently 
closed a contract with the North German Lloyd Steamship Com- 
pany, Hoboken, N. J., for ten electric passenger elevators; witb 
the Kean, Van Cortland & Company Building, 28 and 32 Pine street, 
New York city, for four hydraulic elevators; with the Hotel Wil- 
lard, Washington, D. C., for four hydraulic elevators and two eleetric 
clevators, and with the Belvidere Hotel, Baltimore, Md., for seven 
plunger elevators with a car travel of 160 feet. 

THE MANHATTAN ELECTRICAL SUPPLY COMPANY, New 
York and Chicago, has just issued its catalogue No. 14, and aiso the 
price-list applying to this catalogue. The Manhattan company’s 
catalogue is a liberal education on the electrical supplies necessary 
for electric light, household, telephone, telegraph and railway equip- 
ments. The illustrations are all clearly printed, and the descrip- 
tions are comprehensive and easily understood. The book is sup- 
plemented by a carefully prepared index, and is very valuable to the 
practising electrician. 

THE H. W. JOHNS- MANVILL E COMPANY, New York city, is 
placing on the market an apparatus designated aş the “Electro- 
therm.” This is an electrical substitute for the hot water bag or 
bottle and is composed of wires insulated by asbestos woven into a 
light and flexible sheet or pad. When attached to the ordinary 
incandescent lamp socket, the wires offer sufficient resistance to 
the current to produce a constant and uniform degree of heat. The 
“Elcctrotherm” is made for any voltage from 5 to 125 volts, and 


at 110 volts requires a maximum current of one-half ampere and at ` 


fifty volts one ampere. 


THE STOREY MOTOR AND ELECTRIC COMPANY, Incor- 
porated, 321 Sussex street, Harrison, N. J., has an interesting letter 
from the Putnam Machine Company, of Fitchburg, Mass., describ- 
ing: some cuts made with a fourteen-inch lathe upon which a three- 
quarter-horse-power Storey motor has been installed. The New York 
office of Manning, Maxwell & Moore has some interesting samples 
of work done on this lathe, one sample being called attention to as 
being an especially interesting piece of screw cutting. The Putnam 
Machine Company states that this could not be done on any belt- 
driven lathe without stoppirg the lathe and pulling the belt by 
hand. 

THE AMBRICAN INSULATED WIRE AND CABLE COMPANY, 
Chicago, PIH., has completed the first year of a very prosperous busi- 
ness by tendering to all of its employés a banquet on the evening 
of January 10. This event took place at the Briggs House, and 
those who were fortunate enough to be present partook of an ex- 
cellent menu and wound up the evening's enjoyment with a visit 
‘o a down-town theatre. ‘The American Insulated Wire and Cable 
Company has been in business but a short time, and has made rapid 
sirides to success, having increased its plant to four times its 
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original size. The present capacity is 500.000 pounds of weather- 
proof wire per month. 

THE ELECTRIC STORAGE BATTERY COMPANY, ' Phila- 
aelphia, Pa., hag recently adopted a policy concerning the renewal 
of plates in Exide batteries which will -attract the favorable atten- 
tion of users of electric vehicles. This new scheme reduces to a 
minimum the cost of these new parts. Information regarding this 
may be secured from any of the sales offices of the company, or 
from the Exide battery depots at Philadelphia, New York, Chicago, 
St. Louis, Buffalo, Rochester and Detroit. The. company calls atten- 
tion to the fact that at the recent automobile show at Madison 
Square Garden, New York, of eight manufacturers exhibiting elec- 
tric vehicles, six used Exide batteries. ’ 

THE STANDARD POLE AND TIE COMPANY, 135 Front street, 
New York city, has completed the work on its cross-arm mill at 
Brooksville, Fla., situated in Hernando County, in the centre of the 
This mill has a capacity of 40,000 feet per 
day. and is equipped to turn out arms of any dimension and bore. 
Shipments have already been made, and the company is in ex- 
cellent position to fill all orders and make prompt deliveries to any 
point. All arms turned out are subjected to careful inspection be- 
fore shipment, and, upon request, samples will be furnished. As 
may be noted above, the company is now established in its new 
offices in the Venezuela Building, on Front street. 

THE AUTOMATIC ELECTRIC COMPANY, Chicago, 111., has se- 
cured the contract to install its automatic telephone apparatus in 
Waterloo and other towns where the Commonwealth Telephone Com- 
The Commonwealth Telephone Company was organ- 
ized during the latter part of January, with headquarters at Water- 
loo, Iowa, and secured control of the following properties in that 
state: Cedar Valley Telephone Company. the County Telephone and 
Telegraph Company, the Waverly telephone system, the Hardin 
County telephone system, the Parkersburg telephone system, and the 
I.a Porte City telephone system. The new company is capitalized 
at $900,000. and will operate in eight Iowa counties. 

THE NORDEN-BITTNER ELECTRIC COMPANY, New York city, 
secured the contract for the electrical display and decoration for 
the Arion Ball, held at Madison Square Garden, New York, 
February 6. This company uses in its decorative work the ‘Nor- 
hitt” temporary socket manufactured by the Crouse-Hinds Electric 
Company, which is the sole manufacturer and licensee. The Nor- 
den-Bittner Electric Company is the inventor of the ‘“Norbitt” 
specialties. The Crouse-Hinds Electric Company states that this 
contract was awarded for the “Norbitt” temporary decorative socket 
after a thorough investigation of decorative systems by Mr. Hilde- 
brandt, chairman of the decorative committee of the Arion Society. 

THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J.. 
issues regularly a small monthly sheet of information, the avowed 
intention of which is to advance the interests of Dixon’s graphite 
productions, and to establish a better understanding in regard to 
the different forms of graphite and their respective uses. This con- 
tains much interesting data of value and instruction to the user of 
graphite in any form. The company has just issued a souvenir of 
an inspection trip made by the American Society of Civil Engineers 
to the new terminal of the North German Lloyd Steamship Com- 
pany. This shows the pier in the different stages of construction, 
and gives some interesting data with regard to the materials used. 
The entire structural steel and metal work of bulkhead and piers is 
protected with Dixon’s silica graphite paint. 

THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., is now prepared to handle the very great 
increase in its business. The company has just completed the erec- 
tion of two wings, the one jointly occupied by the pattern makers. 
brass makers and boxers, and the other occupied by the paint shop 
and power plant. The latter two departments are separated by a 
fire wall. The power plant contains two generating units. The 
larger carries the day load, and the smaller supplies the power re- 
quired by the night shift. Incandescent lights are supplied by a 
motor-generator, which is operated. by the direct current used in 
the shop, delivering alternating current for lights. The generators 
are of 200 kilowatts capacity, respectively, built by the Northern 
company, and are direct-connected to a 225-horse-power Vilter-Cor- 
liss engine, running at 100 revolutions per minute, in the first in- 
stance; and in the second instance, to a 75-horse-power Ball engine, 
at 250 revolutions per minute. Two 250-horse-power boilers supply 
steam for the operation of the plant, and the exhaust steam is used 
in heating the works. 
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MODERN SHOP METHODS. 

In a recent address given in London, 
Mr. George Westinghouse laid stress on 
the use of machinery in shop operation. 
He described a large steel plant where 
practically all the work was done auto- 
matically by machinery, the men in charge 
having nothing to do but to touch a lever 
and to see that all went well. The point 
is made that we, in this country, have 
been forced into this method of operation 
on account of the scarcity of labor; but it 
is worthy of notice that such a complete 
installation as was described could not 
have been possible with any means of 
transmission at present available other 
than electricity. The advantages of elec- 
trical operation do not need to be en- 
larged upon here, but no system less ef- 
ficient and less flexible could accomplish. 
the results which are an every-day matter 
in many large establishments. 


NEW YORK, 


ELECTRIC SIGNALING TO MOVING 
TRAINS. 


Wireless telegraphy, as to-day under- 
stood, would probably not have prevented 
the terrible railroad accident in New 
Jersey, near Plainfield, recently, by which 
more than a score of people lost their 
lives; but the day may come when this 
method of signaling will be available in 
railway operation. ‘There are, of course, 
many and serious difficulties in adapting 
this system to such work. If this method 
is to be used to establish communication 
between trains and block stations, means 
must be found to prevent interference of 
one station or one train with another; but 
since it will not be necessary to transmit 
messages—signals being sufficient—this 
fact should simplify the problem con- 
siderably. 


Systems Using Metallic Circuits. 

There are, however, other ways of com- 
municating with moving trains which 
could be adopted at once. 
these systems a contact wire or rail is 


In certain of 


placed along the track with suitable col- 
lecting devices on the train. The circuit 
may be carried, if desired, to the train 
despatcher’s office, or merely to the next 
block station. 
signals can be made in the cab of a loco- 


By means of this circuit 
motive. This may consist of ringing a 
bell, in addition to some visual signal, 
thus attracting the attention of the en- 
gineer through two senses, and making 
the system doubly safe. Indeed, com- 
munication between a station and a train 
by means of the telephone or telegraph is 
not difficult. We have had in our electric 
railway work sufficient experience with 
moving contacts to feel fairly confident 
of their operation. These systems should 
not replace the stationary signal systems 
as used to-day, but merely supplement 
them. 

Control of the Locomotive by the Train Despatcher. 

_ In addition to giving signals to the en- 
gineer, it is possible to equip the loco- 
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motive so that the operator at the block 
station can, if it be necessary, stop the 
locomotive himself. In one system pro- 
posed, which seems to be an elaborate ex- 
tension of the track models sometimes in- 
stalled in signal towers, each train is 
represented by a model which moves over 
the track, following the movements of the 
train itself. Thus the operator, by glanc- 
ing at his model, can see the position of 
each train and regulate his orders accord- 
ingly. By this system the operator can 
not only signal to the various trains, but, 
if necessary, he can compel any one to 
stop. The plan seems to be rather com- 
plicated, and would doubtless be delicate 
in operation. Moreover, the human ele- 
ment would not be eliminated, although, 
if the system can be made to work effect- 
ively, it would certainly add much to the 


safety of railway operation. 
Automatic Block Signaling. 


so far as touched 
upon, the human element still enters, but 


In these systems, 


there is no reason why an automatic block 
system should not be devised. Indeed, 
there would seem to be little difficulty in 
so doing. This should be used in con- 
junction with a proper signal system for 
These 
orders could be transmitted, as is done 


the information of the engineer. 


now, by stationary signals or by signals 
transmitted to the engine cab. 


The first turbo-generator was built in 
1884. In six years there were about 360 
turbine plants ranging from quite small 
units up to 130 horse-power. To-day there 
are in use and building turbines aggre- 
the 
largest unit being 3,000 horse-power. The 


gating over 300,000 horse-power, 


difficulties in designing large turbines 
have been overcome, and there are being - 
constructed now units with a capacity of 
From this it would 
seem that unless the present indications 
are at fault we may expect a rapidly in- 
creasing use of the rteam turbine. 


5,000 horse-power. 
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ELECTRICAL DEVELOPMENTS. 

In this country we like to do things on 
a vast scale, for nowhere else are the ad- 
vantages and economics of concentration 
and bigness better appreciated. That 
electrical engineering is no exception to 
this is shown by a consideration of the 
stupendous electrical developments now 
in progress or planned for in the near 
future. 

Increasing Size of Power Plants. 

All lines of electrical work are growing 
rapidly. Electric lighting is extending, 
and electric railways are spreading ove 
all sections of the country. But probably 
no phase of this is more striking than the 
sizes of the power-houses which are being 
constructed to furnish these undertakings 
Take New York 


The Edison waterside 


with electrical energy. 
as an instance. 
station, when all the machinery is in, will 
have a normal output of 56,000 kilowatts; 
the Metropolitan station, for the surface 
lines, a normal capacity of over 38,000 
kilowatts; the station for the Manhattan 
clevated systems will, when complete, 
have a normal output of 50,000 kilo- 


watts; the normal output of the 
main station of the Rapid Transit 


Company will be 50,000 kilowatts, 
and that for the Kingsbridge station 
Will be 28,000 kilowatts. These figures 
represent the rated outputs only, the over- 
load capacities of these various stations 
being from thirty to fifty per cent greater 
In addition to 
these, the Pennsylvania Railroad Com- 
pany contemplates erecting two plants for 
operating the trains to its terminals in 
New York. These will aggregate 75,000 
kilowatts, and there will also be a plant 
of about 80,000 kilowatts to oper- 
ate trains over the New York Central 
The total normal output of 
all these stations would probably be in the 
neighborhood of 400,000 kilowatts, with 
an overload capacity of about 550,000 
kilowatts. 
Niagara Developments. 

The only other spot in the world where 
such stupendous power developments are 


than the figures given. 


terminals. 


going on is at Niagara. There, at present, 
the total output of the generators in oper- 
ation is something under 100,000 horse- 
power, but when the work now under way 
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has been completed, this figure will be 1n- 
crcasod at least three times. It will, 
however, be some years before these plants 
are completed, and probably before that 
other large installations will be under way 
in that locality. Many other magnificent 
power plants are scattered throu ghout the 
country, but no section can compare with 
either of these in point of total capacity. 
Electric Railways. 

The next few years will doubtless wit- 
ness a remarkable extension of electrical 
railway systems, besides the instances 
mentioned above, where other considera- 
tions have foreed the adoption of elec- 
tricity. There are a number of standard- 
gauge roads which are about to adopt 
this method of transportation for certain 
sections of their lines. This is notably 
true in Europe. Two large systems in 
England have already given out their 
plans. This application will be greatly 
accelerated if the tests now being carried 
on with the several systems of single- 
phase alternating-current motors for trac- 
tion purposes prove successful, as such a 
system would effect a marked saving in 
copper and machinery. 

Urban Roads. 

Electrically operated urban roads have 
practically forced all other systems from 
the field, and plans now being considered 
for Chicago contemplate abandoning en- 
tirely the cable, which has still survived 
there, for an electric conduit system. Im- 
proved transit facilities in many cities 
have so greatly increased the amount of 
travel that our streets have become inade- 
quate in many cases. This has necessi- 
tated the construction of subways. Work 
on these is now well advanced in New 
York, and an elaborate system has been 
proposed for Chicago. Other cities, 
notably London and Boston, have large 
systems already in successful operation. 
None of these could be conducted satis- 
factorily were it not for the electric 
motor. | 


Electrochemistry. 

Electrochemistry, about which one hears 
less, since it in no way concerns the gen- 
eral public except by supplying the fin- 
ished product, is growing at a truly won- 
derful rate. No one can appreciate this 
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without making a visit to some of the 
centres of the electrochemic>! *~dusty, 


Work for the Year. 
"hi i a nae 
W hile we have fata aG 
most notable instances, development is 


cin wily Lat 


going on at an increasing rate in all lines 
of electrical application. The outlook for 
the future is most promising, and as in- 
dications point to-day, this coming year 
will have its full share of the work. 


THE TELEGRAPH AND THE TELEPHONE. 

There seems to be but little cause for 
anxiety on the part of the companies which 
are operating our present methods of 
transmitting intelligence. In telegraphy, 
the Morse system has not been displaced 
by the high-speed machine telegraphy, 
but the latter will probably develop a 
field of its own. One of the large tele- 
graph companies has made a study of a 
printing telegraph system and is using 
this in connection with the older system. 
Machine telegraphy may be divided into 
two classes—that intended to print the 
message directly and that designed prin- 
cipally for high-speed transmission, There 
is work for all three methods. 


Ocean Cables. 


It is evident that the cable companies 
do not anticipate any great reduction in 
their business. Their confidence in the 
security of cable investments is well illus- 
trated by the recent laying of the cables 
in the Pacific Ocean. 


Telephones. 


The telephone has developed a field 
distinctly its own, and although its use 
has increased at a marvelous rate, reports 
from the telegraph companies show that 
it has not interfered with their business. 
The Pupin system has made possible 
wider extension of telephone communica- 
tion, but it does not appear that even this 
affects other systems of communication. 
Recent tests of the Pupin system have 
shown very encouraging results, and the 
inventor himself remarked recently that 
he would not be satisfied with anything 
less than transatlantic telephony. 


Wireless Telegraph. . 

Wireless telegraphy has developed and 
improved so rapidly that new achieve- 
ments are announced before we have 
ceased talking about the previous one. 
The outlook for these systems is bright, 
but other means of communication need 
feel no anxiety ; there is room for all, and 
the more methods we have for sending 
messages the more messages will be sent. 
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IMPROVEMENTS IN TRANSPORTATION 
FACILITIES. 

On another page of this issue Dr. 
Louis Bell, who hag made a careful study 
of railway problems since the first intro- 
duction of electric transportation, offers 
some suggestions for materially improv- 
ing street railway service in large cities. 


Congestion Due to Immense Office Buildings. 


Dr. Bell calls attention to the effect on 
traffic of large office buildings. These 
should be treated as theatres, pleasure re- 
sorts and other places where large crowds 
congregate. It is true that the average 
office building does not turn out as large 
a crowd in as short a time as a theatre, 
but the fact that it is customary to group 
these large buildings in one section of the 
city, produces conditions which are as 
troublesome as a ball-ground. It is im- 
possible to handle the traffic of a twelve- 
story city with a one-story street railway 
system, and it is even doubtful whether 
the three-story system of elevated surface 
roads and subways will prove sufficient in 


the worst cases, such as New York. 


Choice of Route. . 

There are several means of materially 
alleviating the crowded cars in some cases. 
Where there is a choice of route, the pas- 
senger should select that which is least 
crowded and thus distribute the load. 
By rerouting the lines so that the long 
haul lines will not catch the short haul 
traffic, not only would the cars be less 
crowded, but it is probable better time 
could be made due to the less frequent 
stops. It is to be regretted that neither 
of these suggestions can be of very great 
service in New York, on account of its 
peculiar topography. The island being 
long and narrow, practically all the traffic 
is in the direction of its length. 


Standing Passengers. 

The question of “no seat no fare” is 
touched upon, and it is shown that it 
would be impracticable to enforce such 
a regulation, as it would tend to produce 
greater crowding of the cars. 
it is impossible in many cases to provide 
each passenger with a seat, and to attempt 
to do this would greatly increase the 
number of cars on the line and cause 


Moreover, 
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much delay. If a passenger was com- 
pelled to wait as car after car passed him 
until one came along with a vacant seat, 
there would be far more complaining 
than the excessive overcrowding at pres- 
ent causes. It is true that in some coun- 
tries the passengers are not allowed to 
stand. but abroad the general public is 
not so entirely dependent on the street 
car service as we are here, and in Eng- 
land, at least, it is proposed on certain 
lines to allow a limited number of pas- 
sengers to stand, if, indeed, this is not 
already being done. 

Analogous Problems. 

This problem is similar to a number of 
engineering problems in that the greatest 
part of the work must be done during a 
few hours, but the plant must be kept in 
operation throughout the entire day. In 
the power stations the load can be dis- 
tributed more uniformly by the use of 
accumulators, but there scems to be no 
practical way of distributing the travel. 
If we worked on shifts throughout the 
whole day of twenty-four hours, the prob- 
lem would be much simplified! 


AUTOMOBILES. 

The automobile is becoming an im- 
portant factor in both city and country, 
and in both instances it works for the 
general good. In the city by doing away 
with horses, the hygienic conditions 


would be much improved, to say nothing 
of the greater comfort resulting from less 
dust and dirt upon the streets. The 
greater speeds attainable will have several 


beneficial effects. Street railway traffic 


will suffer from less interference, and the 
wider range of travel of the automobile 
over horses will result in a decrease in the 
number of vehicles. The increased ca- 
pacity over horses will also work to the 
same end, while the use of rubber tires 
will cause less wear and tear on the pave- 
ments, 

Electric Traction in the Country. 

In the country the automobile is al- 
ready becoming a powerful assistance to 
the farmer in the movement for good 
Good roads add to the value of all 
real estate and make for the general pros- 
perity of the state. Heretofore, the farmer 
has been the one chiefly concerned in the 


roads, 
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building and maintenance of good high- 
wavs. Now the automobile brings to his 
assistance the wealth and fighting abili- 
With both city and 


country demanding road improvement, it 


ties of the cities. 


will be difficult for legislatures to refuse 
to do something toward its realization. 
This country is undoubtedly far behind 
all other civilized countries in the char- 
acter and extent of its highways. 


PRECAUTIONS IN WIRING. 

A very distressing accident occurred 
recently at the Fulham Public Baths in 
London, whereby two men lost their lives. 
These baths are porcelain lined, with slate 
partitions between adjacent apartments, 
and are electrically lighted. The baths 
are drained by a gun-metal waste pipe 
and are lighted with a 200-volt alternat- 
Ing-current circuit which is run through 
an iron pipe along the top of the slate 
partitions. In some inexplicable way, 
one wire of the circuit became grounded 
while the other made contact with the 
iron pipe enclosing them. This pipe was 
continuous, but was not connected to the 
ground at any point. 

The unfortunate bathers placed their 
hands upon this pipe while standing in 
the water, thus making excellent contact 
even though they may not have been 
touching the drain pipe. In one case, the 
ery of the bather brought assistance, but 
too late to save his life. The other was 
dead when discovered. Several persons 
received shocks upon touching the pipe 
carrying the-wires. 

The accident was undoubtedly the re- 
sult of an unusual combination of events, 
and should impress us with the necessity 
of in no way relaxing the requirements 
for electric light wiring. Of course, it is 
plain to every electrician that if the pipe 
had been carefully grounded the accident 
could not have happened, but it is prob- 
ably true that few inspectors would have 
tested the pipe or even have ordered it to 
While the underwriters’ 
rules do not require the grounding of low- 


be grounded. 


potential circuits, the general opinion is 
But no ex- 
ception should be made to the grounding 
of exposed metallic conduits, 


in favor of this practice. 
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The Overcrowding of Street 


WATCHED conductor No. 41144 

wilh great sympathy as he rang 

up the hundred-and-fourth fare on 
a car built to seat twenty-two. I was 
fairly comfortable, wedged in on the 
back platform between a haggard gentle- 
man who had been mixing onions and gin 
and a severe old lady who sniffed and 
eyed me suspiciously, but No. 41144 was 
having a session with the strenuous life. 
He wormed his way through the jam, 
gathering nickels, perpetually dodging 
feet and elbows, with one eye askew, like 
a lobster’s, watching for signals to stop. 
Oceasionally he regained the platform, 
wheezing for breath, but still good- 
natured, and gasped out the name of a 
street. My particular line is not espe- 
cially crowded as lines go, but the scene 
was a familiar one and it started me on a 
train of thought regarding the causes of 
the difficulty and the possible remedies. 
Regularly every winter the same condi- 
tions recur, with increasing severity, and 
Civis, Victim, and Old Subscriber write 
damnatory letters to the newspapers de- 
manding more cars, bigger cars, and a no- 
seat-no-fare law. Now and then some in- 
trepid street railway man rises to reply, 
and plainly shows by incontrovertible 
statistics that the average car seats thirty 
and the average number of passengers 
per car is twenty-seven, so that over- 
crowding is, on the average, impossible. 
But the dial tells no lies, and when it 
shows eighty or a hundred fares near the 
beginning of a run, substantially these 
numbers of passengers are aboard, as 
actual count verifies. 

There is an old street railway adage 
which avers that the profit is in the pas- 
sengers who stand, and the public is very 
prone to charge up overcrowding to the 
deliberate parsimony of the street railway 
company, neglecting all other factors in 
the problem. Now, a street railway is 
very far from being an eleemosynary in- 
stitution, and, as a rule, it docs not run 
two cars where the passengers can be 
crowded into one. ‘There is far more 
profit in one car with a hundred passen- 


gers than in two cars with fifty passen- 


gers each, and up to the point where over- 
crowding actually drives possible passen- 
gers to walking there is no apparent loss 
of profit, but, nevertheless, I think I am 
correct in the supposition that the aver- 
age street railway manager would gladly 
relieve the overcrowding long before this 
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point is reached if he could do so in any 
reasonable manner. After all, the good 
will of the public counts for considerable, 
and it is not willingly forfeited for small 
cause when the matter really comes to an 
issue, 

The fundamental cause of overcrowding 
is the combination of a twelve-story city 
with a one-story street. A circus or a base- 
ball game is a source of crowding that 
everybody can see and comprehend, but a 
modern skyscraper can pour out almost as 
dense a mass of humanity every evening 
and get no popular credit for it. The 
tracks available on one or two streets are 
simply inadequate to handle the crowd, 
and President Vreeland, of the Metro- 
politan road, New York City, did not 
exaggerate When he intimated that there 
were lines on which all the cars that it 
was physically possible to operate would 
not suffice to furnish seats for the passen- 
gers desiring to ride at certain hours. 

This difficulty is inherent in large cities 
and represents a condition which street 
railways are in no way responsible for. 
Twelve-story cities demand two or three 
story facilities for transportation, such as 
New York is about to acquire. But over- 
crowding occurs at places and times other 
than those just indicated, so that it does 
not suflice to charge it up to unavoidable 
conditions. One of its commonest and 
most irritating causes is the insufficiency 
and irregularity of the schedules as 
actually in force. The number of cars 
which pass a given point is no criterion 
of the actual service given. First and 
last, I have attended a good many public 
hearings on street railway affairs, and 
When the existing accommodations are 
called in question the procedure is gen- 
erally as follows: The objectors complain 
loudly of insufficient cars at some given 
point, and the railway promptly makes 
reply by showing from its alleged records 
that, let us say, 500 cars daily pass the 
said point, or one every two minutes 
during the hours of practical service. 
Now, admitting the accuracy of the 
figures, which I am not always in- 
clined to do, this may mean good 
service or very bad service. Some- 
times the cars in both directions are 
quietly included in the count, and there 
may be four or fiwe lines of cars, only one 
of which is of any practical use to the 
objector. But the real point of the mat- 
ter, so far as it relates to overcrowding, is 
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Cars. 


as follows: Twelve cars per hour in a 
given direction means on its face a car 
every five minutes, but, in fact, it may 
and often does mean three cars, differently 
routed, every fifteen minutes. Cars thus 
run in bunches mean bad service, and im- 
ply probable overcrowding on very small 
provocation at either end of the line. 
Even if the cars follow the same track in 
and out for a long distance, the first of 
the bunch catches most of the waiting 
passengers, unless it is already jammed, 
so that the practical result is most un- 
pleasant. 

A similar trouble arises from unwise 
routing of the cars. If it can be avoided 
a heavy long-distance line should be cut 
loose from the additional burden of the 
short-ride passengers by skillful routing. 
Otherwise the latter pile upon it indis- 
criminately merely because it was the first 
car to pass and load it almost to collapse. 
When this source of trouble is combined 
with the one just mentioned service is in 
a very bad way indeed. And passengers 
can not be blamed for boarding the first 
car available when they do not know 
whethar the next one will be along m 
one minute or fifteen. Bunched car 
may run in any order, and the order at 
that particular trip can not be foretold. 
In general, schedules are only useful to 
the extent that they are actually main- 
tained. When cars are running every 
two or three minutes it is almost a matter 
of indifference whether the passenger 
catches one or another, but when they 
follow a ten or fifteen-minute schedule the 
disarrangements that actually occur very 
frequently mean that some car will be 
outrageously overcrowded. And a twenty- 
minute schedule is for most purposes an 
abomination. When in addition to the 
sources of difficulty here mentioned one 
finds a disposition on the part of the rail- 
way company to keep the number of cars 
down to the lowest feasible limit, the cars 
are naturally jammed much of the time. 
but it is mv purpose here to point out that 
this unpleasant result is only too easily 
reached even when the total number of 
cars operated is as great as could reason- 
ably be expected. 

Another matter not generally appre- 
ciated is the immense difference in seat- 
ing capacity between closed and open cars 
which produces totally different condi- 
tions in summer and in winter. An open 
car with ten cross-seats will accommodate 
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fifty persons, while a closed winter car 
with lengthwise seats will seat only about 
thirty for the same length over all and 
approximately the same weight. The two 
take up the same room on the street, and 
the latter loses considerably in the time 
of taking and discharging passengers, so 
that it is fair to say that for equal seating 
capacity the summer schedule would have 
to be doubled up in winter. Closed cars 
with crosswise seats and a centre aisle 
help the matter a little, but not very 
much on account of greater time lost in 
getting passengers in and out. Bearing 
this in mind, and standing on a busy 
street during the rush hours on an 
autumn day when the excursion travel is 
off, but the opem cars are still on, one gets 
a very vivid idea of the difficulties which 
would follow doubling the number of cars 
in an attempt to seat all the passengers. 

And now as to remedies. In the crowded 
part of a city the first step toward hand- 
ling the enormous traffic should be a con- 
joined effort of the public and the street 
railway companies to operate more cars, 
not only during the ordinary rush hours, 
but to a less extent at other times. Any 
facilities which tend to aid transportation 
for a moderate period on each side of the 
ordinary rush will help on the good cause. 
If one feels confident that whenever he 
leaves his office there is a strong proba- 
bility of having to stand, the will make 
little effort to avoid the worst of the rush. 
If the cars are run on their minimum in- 
tervals during longer hours there will be 
a strong tendency to scatter the traffic 
and the crowding will be materially re- 
lieved. This is “up to” the railway com- 
panies, and if they do not of their own 
accord come to time they should be com- 
pelled to. On the other hand, municipal 
regulation of vehicular traffic should, 
along main lines of street-car travel, be 
worked for all it is worth. It will enable 
more cars to be run at better average 
speed. This is one of the wise measures 
proposed for helping matters in New 
York. And the cars should be as easy of 
access a8 possible, hence vestibules should 
be used with caution on urban lines. 
There is a great chance for reform 
in the operation of cars run on a 
ten-minute or fifteen-minute schedule 
as on many suburban lines. They should 
not be scheduled or allowed to run 
in bunches, but should be scattered as 
nearly as possible at uniform intervals. 
Even the best planned schedule may be 
disarranged by a blockade, but there is 
no excuse for a bad initial arrangement. 
It is often impracticable to increase the 
service on all suburban lines, but those 
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which do not run to the worst part of the 
urban congested district should be pushed 
to the limit. I have often referred in 
print to the foolishness of trying to run 
all cars to a common distributing point. 
The Boston rapid transit system is 
peculiarly ill planned in this respect, and 
it is to be hoped that when the new sub- 
way is laid out past mistakes will be cor- 
rected so far as is possible. The adoption 
of several distributing points, near but 
not coincident, increases the number of 
comparatively free lines of traffic and 
checks the overcrowding that inevitably 
occurs at a single big terminal. This sub- 
ject is allied to the matter of routing. If 
the lines of heavy suburban traffic can be 
run over routes where the incidental 
short-distance riding is relatively small, 
the relicf will be at once evident. The 
same principle applies in the granting of 
transfers as evidenced in the case of the 
crosstown lines in New York. Limiting 
the transfer points is there of great serv- 
ice in relieving downtown lines that other- 
wise would be even worse congested than 
now. 

It has often been suggested that it 
would be wise to follow the Continental 
practice of allowing no more passengers 
to be taken on than can be provided with 
seats. So far as the railway companies 
are concerned it would doubtless serve 
the end of compelling them to run more 
cars than at present, but I do not believe 
that the American public would tolerate 
it. It must be remembered, however, that 
during the open-car season the practice 
is put into effect in various cities, notably 
in Boston, and it works well. The New 
York practice of allowing passengers to 
stand between the seats is utterly in- 
decent and abominable. Here in Boston 
the public is tolerated to a certain ex- 
tent on the running boards, but the 
practice is discouraged and might easily 
be suppressed. I have already pointed 
out, however, that the open cars have 
roughly double the carrying power of the 
closed ones, so that the latter, unless 
greatly increased in number, would have 
to leave behind many passengers if re- 
quired to seat them. 

The no-seat-no-fare scheme is merely a 
bad method of following the Continental 
practice. The railw&ys would either have 
to refuse admission to passengers after the 
seats were taken, or carry them free. The 


former alternative is open to the objec-. 


tions already raised, while tthe latter 
would produce even more obnoxious 
crowding than at present. I can imagine 
no more fitting punishment for the advo- 
cates of no-seat-no-fare than to ride in 
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the cars after such a scheme was put in 
foree with the deadhead crowd sitting 
in their laps and walking over their feet. 
No, if more cars are needed and can be 
run to any useful purpose the operating 
companies should be compelled to run 
them if they do not do so of their own 
free will. They have no objection to car- 
rving standing passengers and will con- 
tinue to do so, but they can be forced to 
do their level best to provide seats. And 
the public should stand behind them by 
regulating other traffic on crowded 
streets by giving them every reasonable 
chance for alternative routes and bv 
themselves studying the problem of get- 
ting home by the easiest line. Men are 
to a certain extent like sheep—they will 
follow a given path almost anywhere 
rather than go in unwonted lines. Many 
is the time I have caught an almost emptv 
car after the theatre by the simple 
process of walking one block down the 
street, while a hundred people stood on 
the corner waiting to pounce upon the car 
when it came along. A choice of routes 
is often open to a passenger and he 
should remember that the longest way 
around is sometimes the shortest way 
home. Above all, people should learn to 
discriminate between devices that help 
both the street railways and the public, 
and those that merely enforce petty 
economies, between the impossible and the 
merely expensive. The holder of a pub- 
lie franchise should be expected to 
abandon pinch-penny methods, but it 
should not be forced to attempt the im- 
possible. 


B 
Electrical Automobile Fire Service. 

Experiments are now being carried on 
in Berlin with an electrical motor fire 
service vehicle to carry firemen to the 
scene of the outbreak. The vehicle car- 
ries a reel of hose, ladders, ete., and 
weighs, when loaded, about 2,200 pounds. 
It is driven by a four-horæ-power elec- 
tric motor, coupled to the rear axle with 
double-reduction gear. A battery of ac- 
cumulators, weighing about 1,200 pounds, 
furnishes power. A speed of nine and 
one-half miles per hour can be attained, 
the motor taking forty-five amperes at 
cighty-five volts. A second automobile is 
also being tried in Berlin, which is capable 
of attaining a speed of twelve and one-half 
miles per hour. It is driven by two mo- 
tors, each rated at nine horse-power. The 
battery weighs 3,300 pounds, and has a 
capacity of fourteen kilowatt-hours. The 
vehicle, with the motors, weighs four 
tons; complete, with battery, firemen and 
apparatus, seven tons. After a lengthy 
trial the coefficient of traction was found 
to be seventy pounds per ton. The cost 
of running the car twelve and onc-half 
miles is estimated at fifty cents, 
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ON ELECTRONS.' 
BY SIR OLIVER LODGE. 


DETERMINATION OF SPEED AND ELECTRO- 
CHEMICAL EQUIVALENT OF 
CATHODE RAYS. 

The curvature of path produced in 
cathode rays by a transverse magnetic 
field, or the amount of rotation produced 
by a longitudinal magnetic field, con- 
stitutes an evident mode of attacking the 
problem of estimating their velocity. 

If the velocity is constant and the mag- 
netic field uniform, the curve into which 
the beam is bent will be a circle, and its 
course can be readily traced either directly, 
after Crookes manner, by letting it graze a 
phosphorescent substance, or indirectly 
by inference from the position of a linear 
target placed so as to catch the deflected 
rays, 

Consequently there will be no difficulty 
in determining the radius of curvature, r; 
and the theory is the simplest possible, 
nothing more than stating that the mag- 
netic force, H, acting on the current elce- 
ment e u, is the necessary deflecting or 
centripetal force, mu */r, required to 
overcome the mechanical] inertia of the 
particles ; t. e., 


m u? 
— = peu H, 
r 
whence (”") u=pHr; 
e 


or the ratio e/m is to the velocity of the 
particles as the curvature of their path 
is to the intensity of magnetic field which 
curves it. 

The two factors on the right of this 
equation are directly measureable (u be- 
ing conventionally ignored as usual, or, 
what is a better mode of expressing it, 
measuring H as induction-density in- 
stead of as intensity of field), but the two 
factors on the left are both unknown, 
hence neither can be determined by this 
means alone; an assumption must be made 
about one or other of them, or else another 
independent kind of experiment must be 
made. 

Assume, as many experimenters did, 
that u is a velocity appropriate to atoms 
flying in a gas of ordinary temperature, 
then the value of e/m comes out not so 
very far discrepant from the usual ionic 
value measured in liquid electrolysis, viz., 
104 e. g. s. Or conversely, assume the 
usual ionic or electrolytic value for this 
ratio, and the cathode ray velocity comes 
out something quite appropriate to atoms 
of matter. 

“TV Abstract of Parts HI and IV of paper read before 


the British Institution of Electrical Engineers. Parts I 
and II were abstracted {jn issue of January 31. 
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This, however, is a trap. These acci- 
dental coincidences may retard progress 
in a most serious manner, for they satis- 
fy the mind and deter people from investi- 
gation. It is almost impossible to be 
completely on guard against them, and 
they are usually accepted until a more 
thorough qualitative acquaintance with 
the subject leads to an instinctive feeling 
that something is wrong somewhere. 

So it was in this case, the long free 
path and the penetrating power of the 
cathode ravs kept insisting that the par- 
ticles were not really atoms of ordinary 
matter, a truth which both Lenard and 
Crookes had instinctively grasped, in spite 
of much criticism and valid arguments 
the other way; so in 1897 J. J. Thomson 
made a much more serious attack on the 
position. 

He arranged that the magnet should 
deflect the rays into an insulated hollow 
vessel, connected with an electrometer and 
a known capacity, so that the aggregate 
charge of the cathode ray particles col- 
lected in a given time could be measured 
by the rise of potential observed. He also 
arranged that inside the hollow vessel 
they should fall upon a thermal junction 
of known heat capacity, connected by very 
thin wires to a galvanometer (acting 
therefore as a calorimeter), so as to meas- 
ure their aggregate energy. 

Thus he could make the following 
simultaneous determinations: 

Ne=Q 
N’mv= W 
m 
— uU =p Hr 
e 

In these three equations there are four 
unknown quantities. but one pair can be 
treated as a ratio, and another, N, can be 
eliminated, and thus we get: 

2W 


When these brilliant measurements 
were actually made in the laboratory the 
atomic nature of cathode rays was, if not 
actually disproved, at all events rendered 
highly improbable; for their speed was 
found to be of the order 10,000 miles per 
second, or even as high as one-tenth that 
of light in a favorable case, being always 
of the order 10° ¢. g. s., while the electro- 
chemical equivalent was of the order 
107 c. g.s., or about ssy that of hy- 
drogen. 

Changing the kind of residual gas in 
the tube, and changing the electrodes 
made no difference to this last value. The 
cathode rays were evidently independent 
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of the nature of the matter present, an 
exceedingly momentous fact. If they were 
matter at all, they appeared to be matter 
of some fundamental kind independent 
of the distinctions of ordinary chemistry. 
Their velocity, however, depended on the 
potential difference between the elec 
trodes, in a way that suggested that they 
were really projectiles urged by the po- 
tential gradient acting along a given 
length of path. 

Although the speed of the particles in 
cathode raya was thus found excessively 
great, their energy was only moderate, and 
their aggregate mass therefore excessively 
minute; their aggregate electric charge, 
however, was considerable. They were 
able to raise an electrical capacity of 1.5 
microfarads several volts, sometimes as 
much as twenty volts, in the course of a 
second; and in the same time they might 
he able to raise a calorimeter, whose heat 
capacity was about four milligrammes of 
water by two degrees centigrade. Never- 
theless their mass was so small that it 
would have taken 100 years to collect a 
weighable amount, and then only about 


one-thirtieth part of a milligramme. . 


They traveled with a velocity a hundred 
thousand times greater than the speed of 
rifle bullets, and represented the greatest 
velocity up to that time observed or even 
now known in matter, if matter they were; 
and the electrochemical equivalent, in- 
stead of coming out in accordance with 
that observed in liquids, came out some 
thousand times smaller; that is to say, 
the charge associated with each particle 
of the cathode rays seemed a thousand 
times greater in proportion to the mass 
than the charge associated with an elec- 
trolvtic ion, even of hydrogen. 

If the flying particles were really 
atoms, there was no escape from the cer- 
tainty that they were extraordinarily 
highly charged atoms; but if, as seemed 
more likely to the instinct of most of 
those who worked at the subject, the 
charge on the flying particles was the 
same as the charge possessed by an atom 
in electrolysis, then, assuming that the 
experiments were correct and correctly 
interpreted, there would be no escape 
from the conclusion ‘that the mass asso- 
ciated with the ionic charge in cathode 
rays must be a thousand times smaller 
than the mass of a hydrogen atom; in 
which case the cathode projectiles might 
conceivably be the detached and hitherto 
hypothetical individual electrons or atoms 
of electricity themselves. It would be ex- 
tremely rash, however, to jump to such a 
far-reaching conclusion on such compara- 
tively scant evidence. The evidence 
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must be confirmed by other departments 
of physics or by other determinations 
based on a different method, and thev 
must be further scrutinized in the light 
of the magnetized-radiation phenomenon 
observed by Professor Zeeman, of 
Amsterdam. 


DETERMINATION OF ELECTROCHEMICAL 


EQUIVALENT IN THE CASE OF ELECTRIC 
LEAKAGE IN ULTRA-VIOLET LIGHT. 


The same ratio of m:e, or a ratio of 
quite comparable magnitude, is obtained 
from phenomena which at first sight ap- 
pear to be distinct. 

One of these phenomena is the effect of 
ultra-violet light in discharging negative 
electricity from a clean metal or other 
surface, a phenomenon the investigation 
of which was begun by Hertz, and con- 
tinued especially by Righi and by Elster 
and Geitel. (See one of the appendices 
to “Signaling Without Wires,” published 
by the Electrician Company.) If ultra- 
violet light, whether from a spark or 
from a flame, falls upon a negatively elec- 
trified surface, then in general there will 
be a leak of electricity from that surface, 
which electricity can be received by any 
body placed opposite the illuminated one, 
and can be used to charge an electrometer 
of known capacity, and so be measured. 
Now Elster and Geitel made the notable 
discovery that the introduction of a mag- 
net affected the rate of leak, according to 
the direction of its lines of force. This 
phenomenon suggested a magnetic deflec- 
tion of the lines of leak, which were shown 
by Righi to be singularly definite tra- 
jectories, and indicated that the leakage 
was due to the bodily propulsion of nega- 
tively electrified particles analogous to 
the cathode rays. 

Two things are necessary to get the 
particles away from the plate; they must 


be loosened by the impact of ultra-violet . 


light—the direction of polarization of 
this light having a very decided influence 
—and the surface to which they cling 
must likewise be negatively charged, so as 
to repel them. Neither light alone nor 
electrification alone will produce the ef- 
fect ; Cooperation is necessary. 

J. J. Thomson devised a most ingenious 
method of carrying out his experiment 
ın a metrical manner, and of deducing 
from it the electrochemical equivalent of 
the charged particles, that is to say, the 
amount of matter which each contained, 
compared with the electric charge which 
each carried. To this end he employed 
the usual arrangement of a small nega- 
tively charged zine plate on which ultra- 
violet light from a distant arc lamp could 
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shine, through quartz, and also through a 
parallel piece of wire connected with an 
electrometer. Thedistance between the zine 
plate and the metallic gauze was variable, 
and the experiment consisted in observing 
how much electricitv reached the gauze 
from the negatively charged plate under 
the influence of light, first without, and 
then with, a magnetic field of measured 
strength applied crossways to the region 
between them. 

A little calculation of extreme beauty 
showed him that the paths of the flying 
particles under magnetic influence would 
be cycloids, whose generating circles con- 
tained the ratio m/e as well as the ratio 
E/H*; that is to say, their trajectory, 
if it could be observed, would involve the 
electrochemical equivalent required and 
likewise the ratio of the electric to the 
magnetic field applied, as well as the ab- 
solute strength of the magnetic field. 

There is no known way of actually ob- 
serving this quite invisible and purely 
theoretical trajectory; but when it is per- 
ceived that in accordance with this theory 
all the particles moving between the plates 
will have similar paths, so far as they do 
not come near the edge of either plate— 
in which case they would not be propelled 
so far—it becomes plain that there should 
be a critical distance within which the 
gauze would receive and intercept all the 
particles, and beyond which not a single 
one would be able to reach it. 

The sharpness of actual experimental 
observation of the critical distance was 
not found quite so great as this simple 
theory would indicate, because of disturb- 
ing causes, one of which was the presence 
of some residual air, interfering with the 
perfectly free path of the moving bodies; 
nevertheless it was sharp enough for fair 
determination; and the result was again, 
in this case also, that the ratio e/m came 
out 10’ c. g. s., or more exactly 7 x 10°; 
corresponding closely with the values 
found by J. J. Thomson, confirmed sub- 
sequently both by Lenard and Kaufmann, 
for the cathode ray particles. 

The only things which give the ordinary 
electrolytic value for this ratio are the 
positive carriers. These are not so easy to 
observe, but Wien! has examined these by 
detecting and measuring the slight mag- 
netic deflection exhibited by certain rays 
behind the cathode in a vacuum tube, 
which Goldstein discovered and called 
Kanal-strahlen, and which Ewers proved 
were carriers of positive electricity. Wien 
has shown that they move slowly, and that 
in hydrogen their ratio e/m is of the order 
104, that is to say, the proper value for a 
Wied. Ann. lxv, p. 440, See also Ewers in Wied. 
Ann. lxix, p. 187. 
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hydrogen atom or ion, and with other sub- 
stances the ratio has been found to vary 
with the substance and approximately to 
equal the electrolytic value, for these posi- 
tively charged particles. J. J. Thomson 
has likewise made measurements on the 
positive carriers bv means of the dis- 
charge from incandescent filaments and 
other positively charged hot bodies, and 
has confirmed Wien’s results. 

Thus it is forcibly suggested that 
whereas the positive carriers of electricity 
are ong, consisting of a unit + charge 
associated with an atom, the negative 
carriers appear to be dissociated from the 
main bulk of the atom, as if they were 
only fractions or fragments or constitu- 
ents or appendages of an atom, which, 
detached and flying loose, are able to at- 
tain to prodigious speed; since any ac- 
celeration to which they are subjected is a 
thousandfold greater than it is even for 
an atom of hydrogen, weighted down and 
burdened as that is with a mass of inert 
material and subject only to the very 
same propulsive force. Í 

Think of the mobility of a set of 
particles which experienced the usual 
gravitation intensity g and had only one 
one-thousandth of the mass to carry. 
There is no known way of thus intensify- 
ing gravity; there are plenty of ways of 
diluting it, e. g., Atwood’s machine, an 
inclined plane, ete. But such a mobile 
particle as that we are now considering 
would drop under the influence of gravity 
not sixteen fect in the first second, as 
everything we know does near the surface 
of the earth, but 16,000 feet, or about 
three miles, and would in one second ac- 
quire under gravity a velocity of six miles 
per second, enough almost to carry it out 
of the range of the earth’s attraction 
altogether, and more than enough to carry 
it around the world. 

The acceleration to which such particles 
are subject in a vacuum tube is far 
greater even than this, ‘because there the 
forces are so prodigious; gravitation 
force on ions is almost infinitesimal com- 
pared with common electrical force on 
their charges. 

Thus the hypothesis becomes more and 
more justified that these units of electric 
charge can separately exist; perhans carry- 
ing with them part of the atom, in which 
case they might be called corpuscles, hav- 

s, perhaps pure dis- 
whatever that may 
arge detached from 


ing a material nucleu 
embodied electricity, 
be—an electrical ch 
matter—in which case they would corre- 
with those hypothetical entities 


spond 
familiar in theoretical and mathematical 
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treatment as “electrons. 
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THE ELECTRON THEORY OF CONDUCTION 
AND OF RADIATION. 

Meanwhile the probability of the exist- 
ence of electrons and the possibility of re- 
garding them as the basis of all electric 
and of most other material phenomena had 
seized hold of the imagination of several 
mathematical physicists, notably of Dr. 
J. Larmor and of Professor H. A. Lorentz. 
Both these philosophers endeavored to 
trace all electric properties to the behavior 
of electrons, usually, of course, in asso- 
ciation with material atoms; and Dr. 
Larmor proceeded to try and invent a 
possible structure in the ether which 
would have the properties of an electron, 
Whether positive or negative, and so re- 
duce a great part of physics to its simplest 
terms. This magnificent attempt at a 
new principia has not yet been finally 
successful, but a great mass of very sug- 
gestive material is to be found in Dr. Lar- 
mor’s contributions to the transactions of 
the Royal Society, and in his recent great 
summary called “ether and matter,” 
which last, published by the Cambridge 
University Press as an Adams prize essay, 
is accessible, though barely intelligible, 
to all. 

Suffice it here to say that the electron 
constitutes the basis of the whole treat- 
ment, and that there is supposed to be no 
electric current except electrons in 
motion. They may move with the atoms, 
as in electrolysis; they may fly alone, as 
in gases, or they may be handed on from 
one fixed atom to the next, as in solids. 

CONDUCTION. 


The possible modes of conduction or 
transmission of electricity are in fact 
three, which I may call respectively the 
bird-seed method, the bullet method and 
the fire-bucket method. 

The bird-seed method is adopted in 
liquids, it is exemplified in electrolysis; 
the bird carries the seed with it, and only 
drops it when it reaches an electrode. 

The bullet method is the method in 
gases, as has been clearly realized by aid 
of the cathode rays, the space from cath- 
ode to anode represents the length between 
the breech and the muzzle of the gun, and 
the rest of the path is analogous tto the 
trajectory of a bullet, which ultimately 
either penetrates or is stopped by a tar- 
get, with a flash of light or other appro- 
priate disturbance. 

The fire-bucket method must be the 
method of conduction in solids, where 
the atoms are not susceptible of locomo- 
tion and can only pass electrons on from 
hand to hand; oscillating a little in one 
direction to receive them, and in another 
direction to deliver them up, and so get- 


ELECTRICAL REVIEW 


ting thrown gradually into the state of 
Vibration which we call heat. But it may 
be observed that this need for motion, in 
order to pass electrons on, becomes less 
and less according as the body is less sub- 
ject to the irregular molecular distur- 
bance we call heat. 

Metals are bodies in which the transfer 
of an electron from one atom to another 
is easy, demanding no force as long as 
the process is not hurried—a process of 
the nature of a diffusion; insulators are 
bodies in which it can only be accom- 
plished with violence. The transmission 
of vibrations along a chain of connected 
molecules may well occur through a not 
dissimilar kind of connection; and hence 
the conduction of electricity and the con- 
duction of heat, though really different 
processes, may have many points in com- 
mon. 

Most 1s known about electrolytic and 
gaseous conduction. In gaseous conduc- 
tion the negative electrons fly free and 
fast; the positive charges travel slowly 
by reason of their association with mat- 
ter. 

In liquid conduction both sets of elec- 
trons are associated with atoms, and travel 
only as ions at a slow diffusion rate which 
was calculated by Kohlrausch, has been 
observed by myself and others, and is 
well known. 

The rate of transmission in solids can 
only be inferred, and it would appear as 
in one class of solids the positive were 
able to travel fastest, whereas in another 
class negative traveled fastest, a differ- 
ence which is familiar in liquids. In 
acids, for instance, the positive charges 


travel much the quickest, because they. 


are associated with light hydrogen atoms, 
and it is owing to the comparatively easy 
migration of this light or small hydrogen 
atom that acids are in general such good 
conductors. 

The Hall magnetic bend, like Fara- 
day's magnetic rotation, is a differential 
effect, and would be zero if positive and 
negative were equally acted on. In gases 
it is differential too, but there the nega- 
tive charges are so free as compared with 
the positive, and fly so much more rapidly, 
that the Hall effect in gases, especially in 
rarified gases, is very great in comparison 
with the small residual effects found in 
liquids and solids. 

RADIATION. 


But it is not only the progressive mo- 
tion or locomotion of the electric atomic 
appendages that we have to consider; we 
must assume also that they are suscepti- 
ble of motion in the atom itself, either 


Vibrating like the bead of a kaleidophone, 
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or revolving in a minute orbit like an 
atomic satellite. Indeed it is to the vibra- 
tions or revolutions of the electrons in an 
atom that its radiating power is due. 
Matter alone has no perceptible conne- 
tion with the ether,! it is electric charge 
which gives it any connection, and even 
then it has no viscous connection—there 
is no connection that depends upon 
velocity, or is of the nature of friction@— 
it is purely accelerative connection; it is 
only when the charge vibrates, and dur- 
ing its accelerative periods, that it is 
able to influence the ether and carve it 
into waves’—waves consisting probably 
of alternations of shear, with no motion 
of the ether as a whole, but only a to-and- 
fro quiver of its equal opposite con- 
stituents over some excessively small 
amplitude, a kind of motion which con- 
stitutes what we know as radiation. It is 
not the atom pulsating as a whole which 
disturbs the ether, but the pulsations or 
vibrations, or the starting and stoppings 
and revolutions, of its electric charge. 
But normal or centripetal acceleration, 
involving nothing more than change of 
direction, is just as effective as actual 
change of speed. If an electric 
charge is able to describe a small orbit 
four-hundred-billion times a second, it 
will emit the lowest kind of visible red 
light. If it vibrates faster it will emit 
light of higher refrangibility, and the par- 
ticular kind of radiation emitted by the 
atom of any substance, when in a fairly 
free state, will depend on the orbital 
period of its electrons, every frequency of 
vibration corresponding to a definite line 
in the spectrum. 

But, if this be so, radiation must be 
susceptible to magnetic influence, for a 
revolving electric charge constitutes a cit- 
cular current, and if a magnetic field is 
started into existence with its lines thread- 
ing that circuit, it must, while it 18 
changing in intensity, cause the speed 
either to increase or to decrease, and 80 
will either raise or lower the refrangibil- 
ity. If, then, electrons are revolving 
every direction and a magnetic field 18 
excited, during the rise of the field the 
pace of some will be increased and of 
some decreased, and this increase or de- 
crease will not stop until the magnetic 
field is destroyed again. 

Hence it would appear that if a source 
of radiation is put into a magnetic 
field, and its lines examined with a 
spectroscope, they should be doubled, 
some being raised in refrangibility, others 


ae 


eee ee eS Se i 
1 Lodge, Phil. Trans., vol. clxxxiv, pp. "27-804, an 
vol. clxxxix, pp. 149-166. 


2 See especially Phil. Trans., vol. clxxxix, p. 164. 
3 See Part I of this paper, also Appendix G. 
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lowered; or if any are left unaltered the 
line might be tripled, or if the motion 
was of a more complicated character the 
line might conceivably be quadrupled or 
sextupled, or any other change produced 
according to the character and complexity 
of the motion. At any rate it would seem 
that the line must be affected somehow, 
even if it were only broadened. It hap- 
pened, however, that when Dr. Larmor 
theoretically perceived this, and did the 
calculation for it in 1895, to see how 
much effect might be expected, he made 
the natural assumption not that an elec- 
tron could move by itself on a compara- 
tively stationary atom, as above described, 
but that the atom was itself pulsating or 
revolving or quivering in some way as a 
whole and carrying its charge with it. 
On this assumption, knowing what he did 
about the massiveness of an atom, he per- 
ceived that the effect would be too small 
to see, and inasmuch as Faradav had, 
with imperfect appliances many years ago, 
looked for some such effect—not then 
guided by theory, but simply with the 
object of trying all manner of experi- 
ments—and had failed to see anything, 
no fresh experimental attempt to examine 
the question was initiated, nor was the 
matter publicly referred to until, as 
hinted above, Zeeman, of Amsterdam, in 
1897, with a powerful Rowland grating 
and a strong electromagnet, skilfully ob- 
served a minute effect consisting in a 
broadening of the lines emitted by a 
sodium flame placed between its poles. 
From this simple but important begin- 
ning the large subject of the influence of 
a magnetic field on the radiation from 
different substances has been laboriously 
worked at, not only by the original discov- 
erer, but by Preston in Dublin, Michelson 
in America, and others; and a whole series 
of important facts has been made out. 
Every line has been studied separatelv ; 
some lines are quadrupled, some tripled, 
some sextupled, and so on, as said above. 
One mercury line is resolved into as many 
as eleven components. The effect is there- 
fore not too small to see, though it needs 
excessively high power and perfect ap- 
pliances to see it; and so it became evident 
that if radiation were due to moving elec- 
trons, their motion could not be handi- 
capped by having very much matter asso- 
ciated and moving with them. It became 
possible, indeed, by making a measure- 
ment of the amount of doubling under- 
rone by the lines in a given field, to as- 
certain how much matter was associated 
with the revolving electric charge in any 
given case; in other words, to make a 
determination of the electrochemical 
equivalent effective in radiation, t. e., of 
the ratio m/e. Indeed, Professor Zeeman, 
with considerable skill, made a rough de- 
termination of this kind at a very early 
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stage, when he only saw the effect as a 
slight broadening of the sodium lines, and 
came to the conclusion that the electro- 


~chemical equivalent was quite different 


from that appropriate to electrolysis, 
being some thousand times smaller. He 
found, in fact, that the ratio e/m had in 
this case also the notable value already 
suspected in connection with cathode rays, 
viz., the value 107 c. g. s. 

More recent measurements have con- 
firmed this estimate, and shown that the 
ratio of charge to matter in the Zeeman 
case is practically identical with the ratio 
of charge to matter in the cathode ray 
case; in other words, that whatever is 
flying in the cathode rays is vibrating in 
a source of radiation, and that if the 
cathode rays consist of moving electrons, 
radiation is due to vibrating or revolving 
electrons. 

Even this, however, does not constitute 
a proof of the existence of masses so much 
less than atoms; it may be only a remark- 
able coincidence. Besides, it is possible 
that in all these cases the whole atom 1s, 
after all, moving, but that its electric 
charge is 1.000 times bigger than what 
had previously been observed as the proper 
charge of an atom. 

But this assumption, improbable even 
for the cathode rays, becomes still more 
unlikely in the case of radiation, where it 
is not at all unnatural that only a very 
small part of the atom should be moving, 
the great bulk of it being practically 
stationary. Besides, the more the details 
of the Zeeman effect are studied, the 
clearer it becomes that the electron theory 
attributed to it from the first bv Pro- 
fessor H. A. Lorentz, as well as by Fitz- 
gerald and Larmor, in England, is com- 
plete and satisfactory. 

ON THE ELECTRON THEORY OF THE MAG- 
NETIZATION OF LIGHT. 


Among the early contributions that have 
been made to the theory of moving 
charges, few are more remarkable than 
those of Dr. Johnstone Stoney in connec- 
tion with the process of radiation, long 
before there had been any experimental 
verification of the separate existence of 
these electrons, or of the fact that the 
emission of light from a substance is due 
to their motion. Dr. Stoney had treated 
them in an astronomical manner, in 1891, 
dealing with an electron moving round an 
atom as if it were a satellite moving round 
a planet, and had discussed the various 
perturbations to which they might be sub- 
ject, and the effect of those perturbations 
on the spectrum of the light emitted. 

One of the simplest kinds of perturba- 
tion is what is called a progression or re- 
cession of the apses, being a slow revolu- 
tion of the orbit in its own plane. Such 
a motion was shown to be able to account 
for a doublet in the spectrum, for of the 
two component vibrations into which the 
motion can be analyzed, one has been 
made more rapid and therefore its light 
raised in refrangibility, the other has been 
made slower and therefore lowered in re- 
frangibility. 

Another close allied kind of perturba- 
tion, analogous to precession of the 
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equinoxes in the case of the earth, would 
result in a line triplet in the spectrum. 
This precessional motion occurs in an 
orbit subject to any oblique pull or de- 
flecting force. Instead of yielding 
directly to that pull, its effect is to make 
the axis describe a kind of cone, the kind 
of motion that one sees in an inclined 
spinning top; the pull of gravity on a 
spinning top does not make it topple over, 
but makes it precess. So also with a hoop 
or bicycle when not vertical, instead of 
tumbling, it turns round and round in a 
circuit as long as its motion continues, 
only falling when the motion ceases. 
Hence if the orbit of an electron were 
subjected to an oblique or deflecting force, 
the effect would be not to place it directly 
in the desired position perpendicular to a 
line of force, but to cause it to precess ; 
and this motion might be analyzed into 
three, the acceleration and retardation of 
circular orbit above-mentioned, which 
would result in a doubling of the line, 
and a third component, vtz., the one 
parallel to the axis which would be un- 
changed, and would therefore represent a 
spectral line in its old position, the centre 
of the group of three. All this was clearly 
perceived by Larmor and Fitzgerald in 
connection with Dr. Zeeman’s discovery, 
though thev were anticipated by his great 
compatriot the eminent physicist, H. A. 
Lorentz, to-whom the most complete pub- 
lication of the theorv is due, being in 
several respects anticipatory of the ex- 
perimental results. For it may be ob- 
served that the light emitted by the oscil- 
lation components ahove spoken of will be 
all of one definite kind, due to vibrations 
in one definite direction and therefore 
polarized. The kind of polarization 
would depend on the aspect from which 
it was seen. If seen at right angles to the 
axis of precession, all three lines should 
be plane polarized, the middle line at 
right angles to the other two. If, how- 
ever, it be looked at along the axis of pre- 
cession, then there should be no middle 
line, because the axial vibration would 
then be end on, and the two side lines 
should be circularly polarized. 

Directly, Zeeman had demonstrated the 
fact that a magnetic field applied to a 
source of light was able to act as a per- 
ceptible perturbing cause, Professor 
Lorentz was at once able to predict the 
whole of that which has been here stated 
about the tripling of the line seen side- 
wavs to the lines of force, and the doub- 
ling of the line seen endways, with all the 
polarizations as just stated, because the 
lines of magnetic force constitute the pre- 
cessional axis. And all these effects were 
shortly afterward seen by Zeeman and 
others, and are characteristic of the 
simplest circular orbit. In fact it is 
hardly too much to sav that the discovery 
of Zeeman, in the light of the theory of 
Lorentz, has doubled the power of spec- 
trum analysis to throw light upon the 
processes of radiation and the properties 
of atoms, and has opened up a new de- 
partment, as it were, of atomic astronomy 
with atoms and electrons instead of 
planets and satellites. 
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AN ELECTRICAL RIVER GAUGE. 


BY J. F. BARNES. 


One of the duties of the United States 
Hydrographic Survey is to observe and 
record the flow of water in all the prin- 
cipal rivers of the country. Several 
methods have been used for this, the one 
selected in each case being dependent 
upon the importance of the stream and 
its character. In general, these methods 
have necessitated the presence of an ob- 
server to take the readings and keep the 
records of the station. Readings were 
therefore taken one or more times during 
the day, at stated periods, and from these 
values the yearly flow of the stream is 
computed. In securing records of freshets 
and sudden storms, much depended upon 
the zeal of the observer and his other 
duties. 

Recognizing from his own experience 
the need of an automatic recording river 
gauge, Mr. Weston M. Fulton, weather 
observer at Knoxville, Tenn., has devel- 
oped a very simple apparatus which has 
been in successful operation for some time 
past. The construction and action of this 
will be clear from the following descrip- 
tion: 

The mechanism of the part shown on 
the right of the illustration, which is lo- 
cated at the river, consists of two pulleys 
and a small gear-wheel mounted upon one 
shaft. Around the larger pulley is 
wound the wire supporting te float. 
Around the smaller pulley—which can 
just be seen back of the other—is wound 
the wire supporting the counterweight. 
Both pulleys are grooved, and the shaft 
is threaded so that the wires wind and 
unwind, the point of support retains the 
same vertical position. The small gear 
engages in a pinion of sufficient length 
to allow full longitudinal play to the 
shaft. This pinion, through a second gear, 
drives a small shaft, as shown in the illus- 
tration, the gear ratio being such that 
this shaft makes one revolution for every 
one-tenth of a foot motion of the float. 
From each end of this small shaft is 
loosely suspended a bar about three inches 
in length with a crescent-shaped cam at- 
tached to its face near the point of sus- 
pension. ‘There is also attached to this 
shaft a T-shaped lever, at each end of 
which, but on opposite sides of the T- 
head, are light metal springs. As this 
lever revolves, it passes between the two 
bars mentioned above. 

At this moment one of the springs, 
having no support behind it, will bend 
back, and thus pass the rod, The other, 
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however, being on the other side of the 
T-shaped lever, will be pressed against 
this and, thus supported, will be suffi- 
ciently stiff to raise the rod at that end 
for a slight distance. A point is soon 
reached where the metal spring can no 
longer support the weight of the lever, 
which then falls back to its original posi- 
tion. In so doing, its crescent-shaped 
cam presses down the end of one of the 
two projecting springs shown, supported 
on the posts at the left of this mechanism. 
To this spring is attached a small plati- 
num wire which, when the spring is de- 
pressed, enfers a mercury cup fastened 
to the base, and thus closes an electric 
circuit. It will be seen from this that as 
the float which measures the height of the 
water rises, the two pullevs and the gear 
train revolve in one direction, driving the 
small shaft and making a series of con- 
tacts at one of the two mercury cups. As 


Vol. 42—No. 7 


by means of the vertical rod and a pawl, 
shifts the grooved shaft through one 
notch. The other relay, which is placed 
on the other side of the support for the 
grooved shaft, operates in a similar man- 
ner, but turns the shaft in the opposite 
direction. The two pawls are s0 con- 
structed that they act in a manner similar 
to a clock escapement, and thus avoid all 
possibility of moving the rachets more 
than one tooth at a time. The motion of 
these ratchets, of course, shifts the pen 
along the drum, and in this way records 
all movements of the float. 

To operate the gauge, three wires are 
carried from the apparatus at the river 
to the recording gauge, which may be 
placed at any convenient point. At the 
river these wires connect, one to the two 
binding-posts attached to the bottom of 
the mercury cups, and one each to the two 
contact springs. 

The Knoxville weather bureau office is 
nearly a mile from the river. Here the 
recording apparatus is placed. Upon the 
drum is wound a record sheet as often as 
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the float falls with the water, the con- 
tacts are made at the other cup. 

The float moves in an iron casing, 
which is attached to the face of a bridge 
pier, and which has its lower end below 
the surface of the water in the river. 
The counterpoise is suspended inside of a 
short iron pipe to prevent interference 
with the apparatus. 

The recording apparatus shown in the 
left of the illustration consists of a drum, 
around which the paper to receive the 
record is wound; a clock mechanism for 
driving this drum at a uniform speed, 
and two relays operating rachets, which, 
in turn, turn the spirally grooved shaft 
seen in the illustration and thus shift 
the recording pen. The lower rod, 
parallel to the spirally grooved shaft, 
is merely a guide to prevent the pen turn- 
ing over with the shaft. 

The operation is as follows: When con- 
tact is made at either one of the two mer- 
cury cups, as described above, this com- 
pletes a circuit through one of the two re- 
lays, which attracts its armature, and thus, 


may be necessary, and these sheets keep 
a continuous record of all the fluctuations 
of the river. It is particularly valuable 
in securing data of freshets or other sud- 
den rises of the stream. 

Mr. Fulton, who is also professor of 
meteorology of the University of Ten- 
nessee, has turned over his invention to 
the government. Many of these will be 
installed in weather bureaus all over the 
country, for securing more complete data 
of river flow. They can also be used for 
tide gauges at the coast stations. 


The air resistance to the rotation of ‘ 
flywheel may cause a considerable loss A 
energy. A 450-horse-power engine, direc 
connected to a generator, has a flywh a 
with channel-shaped arms. The tes 
were made by using the generator 45 3 
motor, driving the flywheel up to à ae 
mal speed. It required 13,300 watts 
rotate the wheel and shaft, but by €n- 
closing the arms in a sheet-iron casing t 
wheel was driven by an expenditure 0 
9.874 watts. The saving effected by Fi 
of the shield was 5.7 horse-power, OT © 


per cent of the power of the engine. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—XVII. 


BY W. A. TAYLOR. 


THE RELAY. 


With multiple switchboards and es- 
pecially common battery or central energy 
systems the use of the relays is essential. 
These relays are electromagnetic mech- 
anisms, so arranged in the circuit that 
they automatically close or open some 
local circuit. 

There are three classes of relays: 
1. Those which are operated from the 
subscriber's station. 2. Those which 
operate on a local circuit independent of 
the line. 3. Those which are connected 
in the bus wire of signals and made to 
operate whenever a signal is to be oper- 
ated. In the first class are the line relay 
or the relay which operates the line sig- 
nal, also certain supervisory or clearing 
out relays. 

In tthe second class belong cut-off re- 
lays or those relays which operate when 
the plug is inserted into the jack. These 
disconnect the line signal and in some sys- 
tems throw the busy test on the mul- 
tiple jacks. To this class belong certain 
auxiliary relays which assist in the action 
of the supervisory lamp system. 

The third class are the pilot relays 
which oferate pilot lamps, night bells and 
monitors’ signals. 

This kind of relay is most numerous 
and in central-battery systems almost any 
problem may be solved by the use of some 
kind of relay. Almost any switching 
combination may be accomplished by 
its use. It must be remembered, how- 
ever, that in designing a circuit it is well 
to work toward simplicity. While adding 
relays and other apparatus may ef- 
fectually produce the proper results in 
the laboratory or where skilled help is 
employed to take care of the work; it 
must be remembered that nine-tenths of 
the telephone employés who will take care 
of the apparatus are not competent to at- 
tend to complicated systems. In addi- 
tion to this, the system must be simple in 
order that the manufacturer may make 
sales in competition with other designs. 

THE LINE RELAY. 
_ This relay is usually with simple wind- 
ing. The size should be great enough to 
permit of a sufficiently great number of 
turne of wire. The winding must be of 
Wire sufficiently large and resistance high 
enough to stand indefinitely the current 
from the battery when the line is short- 
circuited, The carrying capacity of the 
Wire should be great enough so that it will 
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stand for about ten minutes sufficient 
current to open the protecting fuse or 
heat coil on the line. As these heat coils 
in central-energy work are supposed to 
carry one-fourth ampere indefinitely, 
some idea of the size of the wire may be 
gained. If not of this capacity any for- 
eign current will burn out the coil before 
the protecting apparatus acts. This point 
was overlooked by at least one prominent 


manufacturer in several very large ex- 
changes; he was not blamed however— 
the man who furnished the protective ap- 
paratus got the credit (?) for turning 
out poor material. 

The size of spool for the winding of a 
line relay should not be less than the fol- 
lowing dimensions to produce the best re- 


Fia. 49. 


sults. See Fig. 48. L, the total length 
of winding two and one-half inches. A, 
diameter of core three-eighths inch. D, 
diameter of head one inch. The winding 
should not fill the spool, however, but 
should come within one-sixteenth of an 
inch of it. That would make the 
diameter of winding seven-cighths of an 
inch. With such a coil, wound to 250 or 
300 ohms, a positive signal may be given 


Fig. 50. 


over the longest line practicable for cen- 
tral-energy systems. Of course there are 
systems which require much lower wound 
coils for the line or lamp relay, and in 
these the winding space must be larger 
in order to permit of a sufficient number 
of turns of wire to operate properly. A 
good test for a line relay is to operate 
positively through 750 ohms external re- 
sistance with the voltage of the battery 
necessary for operating tthe system. This 
will be equivalent to a very long exchange 
line. For positive operation a margin 
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of twenty-five per cent under the limit is 


allowed. 

The mechanical design of a relay, as 
well ag the magnetic condition, has a great 
deal to do with its sensitiveness. In Fig. 49 
the core of the spools is continued in a 
bent yoke piece, Y. The armature, A, is at- 
tached to the front of this yoke and 
merely tilts up when the magnet is ex- 
cited. The tilting of the armature raises 
the spring, B, into contact with spring, C, 
breaking contact with spring, D. It is 
obvious that almost any combination of 
springs may be used, from one set to three 
or four, with either top, bottom, or both 
top and bottom contacts. ‘This is tthe 
most flexible type of relay, because any 
desirable combination may be made with- 
out any change in the design or any extra 
expense for the manufacturing of tools; E, 
is a rubber rest which stands upon the 
iron yoke, Y, and pasæs through to 
springs B and D. The tension of the 
spring D is downward so as to hold E 
in position. The hole in B is large enough 
to permit free movement of the spring. 
C presses upon the end of E, and is held 
bv it so as to prevent accidental contact 
with B. The function of E is to hold 
the springs in a uniform position with re- 
spect to each other. To make this type 
of relay more sensitive a brass or copper 
rivet should be placed in the armature at 
the point, F, to prevent it from touching 
the yoke. When touching the yoke there 
is a tendency to stick at the start unless 
operated rather strongly. This, as well 
as all types of up-to-date relays, should 
have the contacts protected from dust. 
The most approved method is to enclose 
the whole mechanism in a tube. This tube 
acts as a shield to prevent cross-talk where 
the relay is not cut out of the talking 
circuit when in use, The tube, T, Fig. 
49, is usually made to screw on a dise, P, 
making the whole almost absolutely dust- 
proof. 

Fig. 50 shows another form of relay 
used by the Bell companies for a number 
of years. This is of the tubular form 
with a single contact made on a point at 
the end of the core. The armature A is 
a copper-plated bevel edge iron disc. It 
is beveled so as to give a knife edge to 
swing on and also to throw the weight 
back of the supporting point in order that 
it will fall back by gravity when released. 
It is evident that this relay will operate 
properly only in a horizontal position. 
The copper-plating on the armature is to 
prevent sticking. These relays gave 
trouble because of the uncertain contact 
between the edge of the armature and the 
cap C. To get around this difficulty a 
small spiral of wire, B, was connected to 
the armature and to the frame of the 
relay. This is a very sensitive piece of 
apparatus, but lacks the flexibility of the 
former type. 
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. PLEASANT and instructive run 
A across the great continent of 
North America, a ‘beautiful voy- 
age on the Pacific Ocean, work which was 
full of interest from beginning to end, 
the making of new and esteemed friends, 
is, in a few words, the history of the lay- 
ing of the land cabies which connect the 
first section of the transpacific cable from 
the seashore at Honolulu and San Fran- 
cisco to the offices of the cable company at 
those places. 
The cables, three in number—two for 
Honolulu and one for San Francisco— 
which were manufactured by the Okonite 


Pacific Cable Notes. 


By Lewis G. Martin. 


facture and laying. After the cables were 
laid and spliced up, final tests gave re- 
sults practically identically the same as 
those obtained at the factory without 
splices, namely, insulation, 4,357 meg- 
ohms per mile; conductor resistance, five 
ohms per mile, and capacity, 0.415 micro- 
farad per mile. 

There was considerable excitement on 
Market street, San Francisco, in front 
of the Postal Telegraph Company’s main 
office, on Monday, November 3, and an 
ever-increasing crowd was wondering the 
why and the wherefore, when Mr. Storrer, 
the general superintendent of the Cali- 
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Another gentleman wondered which of 
the cable hands crawled through the pipe 
with the wire! 

Monday, November 3, will go down into 
history as the day on which the first por- 
tion of the all-American transpacific 
cable was laid. The cable is laid in a 
three-inch wrought-iron pipe, with man- 
holes inside, and cast-iron boxes outside 
of the city limits about 434 feet apart. 
It was the wish of the company that the 
cable should contain as few splices as pos- 
sible, and it was left to my judgment to 
decide in just how long lengths it should 
be pulled in. After calculating the 


THE CEREMONIES ATTENDING THE LAYING OF THE SAN Francisco END OF THE NEW PACIFIC CABLE; GOVERNOR Henry T. GAGE AND MRs. GAGE 
AND DAUGHTER, LUCILE, IN THE FOREGROUND; Mr. W. H. BAKER ON THE GOVERNOR’s LEFT; Mr. GEORGE GRAY WARD IN THE CENTRE: 


IMMEDIATELY ON His RIGHT ARE EDGAR C. 


Company, Limited, of New York, to the 
specification of the Commercial Pacific 
Cable Company, are as follows: Each 
cable consists of four cores laid up around 
a jute centre, having a full twist every ten 
fect, then covered with jute and lead. 
Bach conductor consists of seven wires, 
stranded, weighing approximately 170 
pounds to the mile, and covered with 
“OQkonite” to a diameter of 0.295 of an 
inch. Each of the cores is taped and 
lead covered, and on three of them there 
are distinguishing marks in the shape of 
raised ribs, the fourth one being left plain. 
The cores were subjected to a breakdown 
test of 5,000 volts alternating current, 
applied for ten minutes, and tests for in- 
sulation, conductor resistance and capac- 
ity were constantly taken during manu- 
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fornia division of the Postal Telegraph- 
Cable Company, brought out and tacked 
on the reel of cable set up for pulling 
in, a placard which read, “Commercial 
Pacific Cable Company, Honolulu Sec- 
tion.” 

“Oh,” exclaimed the crowd, in almost 
one voice, “so this is the commencement 


weight, amount of friction to be over- 
come, and breaking strain, I decided t 
pull in in quarter of a mile lengths, and 
this was done throughout without a hitch 
of any kind or damaging one inch of the 
cable. 

As before stated, work was commenced 
on November 3, and by November 19 the 


of the great American Pacific cable we 
have heard so much about.” One gentle- 
man remarked he was glad to be on hand 
to see the start, for he had been much 
worried to know how on earth the com- 
pany was ever going to get that iron wire 
—the leading wire left in the pipe to haul 
the pulling rope through with—to work, 
since it must be grounded where it 
touched the iron pipe, which was, of 
course, from end to end of the conduit, 


cable was taken into the cable house, neat 
the Cliff House, and communication & 
tablished between there and the office. 

We were delayed two days, as a portion 
of the pipe line was not quite ready for 
us, so that the cable was laid in fifteen 
actual working days. Tests were taken 
nightly of the completed lengths, and 
gave uniform results throughout. 

The cable being completed in San Fran- 
cisco, tools and materials were packed up; 
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and on Thanksgiving day, November 27, 
I sailed in the steamship Ventura, with 
two cable hands and two splicers, for 
Honolulu, of which I heard much but 
knew little. The trip was uneventful, 
but as soon as my mission was known, my 


Hawaiian fellow passengers plied me . 


with numerous questione, such as the fol- 
lowing: “When did I expect the cable to 
be completed and opened for business ?” 
“How much a word would it be?” “How 
long would it take to lay the submarine 
portion?” “When was the ship expected 
at San Francisco ?” “How long would my 
work take?” and “Why the cable I was to 
lay looked like lead pipe?” ete., ete., ete., 
all of which I of course replied to as best 
I could. 

On December 3, about 1 P. M., land was 
sighted. It was the island of Molokai, on 
which stands the famous leper settlement. 

Molokai is about fifty miles from 
Honolulu, and after a run between the 
islands of Molokai and Oahu, which was 
full of surprises every few hundred feet, 
as different beautiful views of land and 
water opened up, the good ship Ventura 
was finally docked at 6.30 P. M. 

I had been advised to make my head- 
quarters at the Royal Hawaiian Hotel, 
and had not been there many minutes be- 
fore I was besieged by newspaper men and 
contractors, the former anxious for news 
and the latter for business, all of whom 
were given as much information and 
satisfaction as was possible under the cir- 
cumstances. I found the newspaper men 
of the island exceedingly courteous and 
considerate. If my friend, Mr. Boyd, 
should see this, I hope he will make a note 
of it and accept my “aloha.” 
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know what to say of the intensely inter- 
ested crowd that watched the getting- 
ready process for the start in Honolulu. 
Cables are plentiful in and about San 
Francisco, but here was something the 
like of which had probably neve been 
seen before by nine-tenths of the onlook- 
ers; and what puzzled them most was its 
similarity in appearance to a lead pipe, 
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Of course, specimens were in great de- 
mand and many were given away, to the 
delight of the recipients. 

Interest in our work was maintained 
throughout, and at all times a wondering 
crowd could be seen watching the cable 
gang and splicers. 

Naturally, being in Hawaii, we had to 
do as the Hawaiians did, and it was not 


TE CABLE-LAYING SHIP “SILVERTOWN” IN SAN FRANCISCO HARBOR. 


and I was so afraid that curiosity would 
get the better of some of the more am- 
bitious, to the extent of driving a hole in 
the lead to see what would run out, that I 
stationed a man to keep the crowd at a 


safe distance. 
Well, the first cut in the cable was a 


LAYING THE SHORE END at HoxoLuLu, H. J. THe CABLE Gana, SPLICERS AND SPECTATORS; 
Mr. L. G. MARTIN IN THE CENTRE. 


December 4 was taken up in prelimi- 
naries, and on the morning of December 
5, work was commenced from the office 
of the Commercial Pacific Cable Com- 
pany in the Young Building. 

If we had an excited and curious crowd 
at the start in San Francieco, I hardly 
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revelation, and the questions asked as to 
what the bright wires were for, why there 
were four of them, and what the black 
stuff “Okonite” was, would fill a whole 
However, 
suitable replies were given, and I think 
all went away satisfied. 


long before we were referring to the na- 
tive ladies as “wahine,” verandas as 
“lanai,” and instead of the foreman shout- 
ing “all through,” he simply said “pau.” 
Using native terms of course increased 
our popularity. 

By December 19 the cables were in from 
office to cable house, and the splicing was 
completed on the twenty-second, final 
tests giving eminently satisfactory re- 
sults. 

The two cables in Honolulu are each 
5.0445 miles in length, and that in San 
Francisco 6.456 miles, and for the infor- 
mation of those familiar with the two 
places, the route followed is: Honolulu, 
King street to Alakea street, to Queen 
street, to Ward avenue, to Beach road, to 
Kalai road, to Waikiki road, to Main 
avenue, to Sans Souci, where the cable 
house stands; San Francisco, Market 
street to Geary street, to Point Lobos 
avenue, to Forty-seventh avenue and the 
cable house. 

On December 26 the cable-ship arrived, 
and the excitement was intense. Steam- 
ship and factory whistles were blown, and 
a half-holiday in all the public institu- 
tions declared. Three steamers went out 
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to escort her in, one carrying the native 
band, which played for the first time the 
“Pacific Cable March,” composed by the 
bandmaster, and a creditable piece of work 
as far as the music goes, but somewhat 
disappointing in the words, which con- 
sist, in the main, of “the cable is here.” 
As soon as she docked, I went on board 
and met old and made new friends, and 
learned from them that the trip had been 


a nerve-racking one for all on board. 


Bad weather was encountered throughout 
the greater part of the voyage, and there 
were times when it was a serious question 
as to whether it was advisable to continue 
or “cut and run.” 

However, the superior skill of those re- 
sponsible for the safety of the cable, saved 
the situation, and it wag finally buoyed in 
sight of the islands. 

As the cable went overboard and the 
ship as a result got lighter, the difficulties 
increased, and when on entering the 
Molokai Channel on the morning of De- 
cember 26, the ship rolled to the extent 
of forty-two degrees and thick weather 
obscured the land, it was decided to. cut 
the cable and buoy it, and proceed to the 
harbor to await more favorable conditions. 

Great disappointment was felt because 
the ship had to cut the cable, but it did 
not last long when the people were con- 
vinced it would be an easy matter to “put 
through” as soon as the storm subsided. 

The heavy shore end was laid on Sun- 
day, December 28, amid great en- 
thusiasm and suitable celebration, and on 
the morning of December 29 the ship 
buoyed this end up and went down to the 
deep-sea buoy to see if the weather was 
favorable for picking up and splicing on, 
and finding it was not, returned to the 
harbor. 

On January 1, the weather having been 
gradually moderating for two days, the 
ship again went out, picked up the shore 
end, spliced on, proceeded to the deep- 
sea buoy, and at 4 P. M. told Honolulu 
the final splice was about to be com- 
menced, and to call San Francisco at nine 
o'clock. It was not long before this news 
got abroad, and at nine o’clock the cable 
house looked more like the entrance of a 
theatre on a first night’s appearance of 
some celebrated actor or actress in some 
celebrated play. 

Congratulatory telegrams began to pour 
in, the first to pass over the cable being 
that from the secretary of the islands to 
President Roosevelt, and as soon as it 
was known that this had gone, and it was 
realized that cable communication with 
the mainland was at last an accomplished 
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fact, the crowd cheered itself hoarse, and 
everybody wanted to shake hands with 
everybody else. 

The writer of this article had the honor 
of sitting at the key and sending the first 
press despatch which passed over the 
cable. It was a message filed by E. D. 
Moore, special press representative who 
accompanied the expedition to the Asso- 
ciated Press, giving an account of the 
voyage and proceedings at Honolulu. 

January 2 was given up to rejoicing. 
In the afternoon public addresses were 
made in the grounds of the late king’s 
palace, now the executive building, and 
congratulatory telegrams read to the im- 
mense gathering of people from all parts 
of the islands. In the evening a public 
ball was given in the executive building, 
which was largely attended, and, judging 
by the expression on the faces of many 
of those present, very much enjoyed. 

The trip was full of interest from be- 
ginning to end, and to the many friends, 
electrical and other, I am indebted for 
many courtesies which helped to make my 
work easy and my visit pleasant. 

This account would not be complete 
without an acknowledgment of valuable 
assistance received from Charles Cuttriss, 
electrician of the Commercial Cable Com- 
pany; H. F. Harrington, superintendent 
of the Commercial Pacifie Cable Com- 
pany, at San Francisco; J. D. Gaines, 
superintendent of the same company at 
Honolulu; S. S. Dickinson, the company’s 
general representative, and Louis Glass, 
vice-president and general manager, and 
Frank Quinn, superintendent of supplies 
of the Pacific States Telegraph and Tele- 
phone Company, San Francisco. 


An Egyptian Electric Traction 
System. 

The Alexandria & Remleh Railway 
Company and the Alexandria Tramway 
Company are changing thcir lines to an 
electric traction system. The work is now 
well advanced. When completed, trains 
consisting of two carriages will run at 
ten-minute intervals. The cars will be 
large and handsomely finished, with seats 
for sixty-four passengers. The power- 
house will contain two compound engines 
of 1,000 horse-power each, driving two 
600-kilowatt, _ three-phase generators, 
yielding current at a pressure of 6,500 
volts. Power will be transmitted over a 
high-tension line to a substation, where 
it will be stepped down by transformers 
and changed by converters tto continuous 
current at 500 volts. 
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New York Electrical Society. 

The 231st meeting of the New York 
Electrical Society was held on January 
29 in the new waterside station of the 
New York Edison Company. The ar- 
rangements for the disposal of the guests 
were so admirably made that each of the 
visitors, placed in charge of a special 
guide, was able to cover all the salient 
points of the station. 

At the close of the inspection a supper 
was given to the members of the society, 
and a vote of thanks was tendered to the 
company for its courtesy and hospitality. 
The evening was one of great enjoyment 
and success. 

The following members were elected: 
Harold D. Patterson, Richard H. John- 
ston, Andrew Moss, Almon B. Fuller. 
Wm. Edw. Hurley, Wm. Taylor, Robert 
Chas. Cole, Joseph Burkart, F. L. Sheffey, 
Ralph Ryder, Chas. F. Case, Seth C. 
Adams, W. J. Floyd, A. E. Baker, F. E. 
Osborne, Professor Magnus C. IThlsing, 
Charles G. Whyte, Louis Dornbusch, Ed- 
win Hopkins Seaman, Wallace Cad¢lifl, 
Joel B. Ives, F. Schwanbausser, “Norman 
A. Paul, Harry French, Edward Hart 
mann, Frank Cleary, John Benj. Brown, 
John Ryan, Edward B. Stott, William 
Weidman, L. R. Wetherwax, Ernest W. 
Muller, Carl Stueve, Anson §. Rice, 
Walter M. McBride, John Bittng, E. W. 
Stevenson, William J. Ladley, Edgar B. 
Benjamin, Francisco Laurent Godinez, 
W. F. Hurlburt and J. F. Bidstrup. 
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An Electrical Dinner. 

Mr. A. M. Young, who controls a large 
number of electric lighting and electric 
railway companies, gave a dinner on Sat- 
urday evening, February 7, to the man- 
gers of these companies and severa! 
friends. The dinner was served at the 
Union League Club, on Fifth avenue, 
New York city, and was a very delightful 
affair, a number of the gentlemen prè- 
ent speaking ably and interestingly 1e 
specting the interests they represented. 
The occasion will be long remembered, 
and Mr. Young announced that it would 
be repeated annually hereafter. 

Those present besides the host, wert: 


B. W. Stillwell. J.S. Cowling, Walton Clark, 
Geo. J. Roberts, C. H. Werner, J. C. DeLong. 


A. Anderson, E. B. Seymour, G.G Blakeslee 
A. P. Deeds w.8 C Wiley, C. Loomis Allen 
H. E. Andrews Thos. E. Murray, Nicholas Brady 
E. A. Leslie W.W. Freeman, A. N. Neilsen, 
F. A. Stratton Howard Davis, J. B. Thomson 
E. H. Williams, Wm. Darbee, Ray Smith. 
A. J. Purinton, Fred T. Ley, A. W. Paige, 
W. G. Bushnell, A.O. Shepardson, Geo. O. Baker, 
Ronald Crawford, J. H. Golding, C. M. Heminvay. 
P. H. Hampson, F. M. Tait A. J. Campbell. 
M. J. Warner E. W. Poole, A. E. areal 
W. A. McClurg, F.L. Terry, V. Wainwrig 
R. A. C. Smith, Wm. M. Lewis, G. Runkle, 
G. E. Williams H. L. Merry, T. Spencer, 
E. L. Brundrett, R. Norris, Coffin, 
W.T. Hincks. 
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Power Required to Drive Machine Tools. 


Test Made in the Locomotive Shops of the Buffalo, Rochester & Pittsburg Railway at Du Bois, Pa. 


HE following tests were made with 
the purpose of ascertaining the 
amount of power used by various 

machine tools when operating in regular, 
routine work, and at the same time the 
power lost in shafting and belting in a 
group-driven system, which, to be more 
explicit, might be stated as follows: If 
all the machines in a group were thrown 
on and driven at their highest capacity 


Pittsburg Railway Company, at Du Bois, 
Pa., consists of five buildings: the power- 
house, a building containing the locomo- 
tive-erecting, boiler and machine shops, 
the round house, the blacksmith house, 
and the storehouses and offices. These 
buildings are located on a plot of ground 


thirty-two acres in extent and the equip- 


ment is intended to handle the repairs of 
about 150 locomotives, with provision for 


The storehouse contains general store- 
room facilities on the first floor, and 
offices, draughting room, etc., on the 
second floor. 

The power plant, which, as above 
stated, is located in a separate building, is 
designed for the transmission of power by 
electricity and compressed air, and fur- 
nishes all power needed for driving the 
machinery, lighting the shops, grounds, a 


WHEEL SECTION OF TOE MACHINE SHOPS OF THE BUFFALO, ROCHESTER & PITTSBURG RAILWAY AT Du Bors, Pa. 


at one time, they would in most cases 
probably require an amount of power ap- 
proximating the capacity of the motors as 
they are installed in this plant. However, 
in the conditions of actual, daily opera- 
tion, this never happens. Some of the 
tools are always either standing idle or 
working lightly, and the amount of power 
demanded hardly ever reaches half of the 
possible maximum total. The load-factor 
is the ratio of the average power to the 
maximum. 


The plant of the Buffalo, Rochester & 


an increase of seventy-five engines, which 
is expected to cover about five years, mak- 
ing an estimated ultimate total of seven- 
teen engines per month. The machine, 
boiler and tank shops are under one roof, 
covering an area of 134 by 524 feet. The 
blacksmith shop is 80 by 140 feet, the 
power-house 63 by 93 feet, the office and 
storehouse 60 by 120 feet; and in addi- 
tion to these, there is an oil house 30 by 
60 feet, a 16-stall round house, and a 
26 by 140 feet coal, coke and iron storage 


building. 


large car building plant, and neighboring 
stations, and the further supply of steam 
for heating the buildings. All pipes and 
wires pass from the power-house to the 
several buildings through underground 
galleries. The boiler equipment com- 
prises four 200-horse-power water-tube 
boilers, the furnaces of which are hand 
fired. The engine room contains the fol- 
lowing machinery: 

A 200-horse-power compound engine, 
direct-connected to a 125-kilowatt, direct- 
current, compound-wound generator, 
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operating at 250 volts and 280 revolutions 
per minute. This generator carries the 
day load and supplies power for machine 
tools, cranes, lighting, ete. 

A 100-horse-power simple engine, belt- 
connected to a seventy-five-kilowatt, di- 
rect-current, compound-wound gener- 
ator, operating at 250 volts and 750 revo- 
lutions per minute. This generator car- 
ries the night load and supplies power for 
lighting, motor driving for special night 
work and the turntable. The night and 
load generators are interchangeable at the 
switchboard. 

A 100-horse-power, simple engine, belt- 
connected to a sixty-kilowatt, two-phase, 
alternating-current generator, operating 
at 200 volts, 7,200 alternations and 900 
revolutions per minute. This generator 
furnishes power for lighting the yards, the 
Falls Creek station, the passenger and 
freight stations at Du Bois and the Du 
Bois car-shops. 

A two and one-half horse-power exciter, 
operating at 125 volts and 180 revolu- 
tions per minute. 

This apparatus is all of Westinghouse 
make. In addition to these are a stand- 
ard marble switchboard, and an Ingersoll- 
Sergeant, steam-driven compressor, fur- 
nishing compressed air.for the plant. 

The results of the tests are given below, 
at length, with all particulars, the net 
power consumed by each tool or group of 
tools being stated. It is to be noted in 
reading these results that the net power 
consumed by the several tools and by the 
line shafting was not obtained directly, 
but by subtraction. All measurements 
were made by means of a voltmeter and 
an ammeter in the motor circuit. These 
indicated the electrical horse-power deliv- 
ered to the motor. The brake-horse- 
power delivered by the motor at any given 
load was then determined by means of the 
motor efficiency curve. This is a source 
of considerable error at low readings, 
since the actual efficiency of the motor as 
installed may differ from that given on 
the curve sheet. The amount of power 
consumed by the shafts and belts being 
known and then the amount consumed 
with the tool running being taken, the 
first quantity was subtracted from the lat- 
ter to give the amount actually consumed 
by the tool. This probably gave very 
nearly the correct results, since the energy 
lost in shafting and belting is very nearly 
constant at various loads. The tests were 
made while the shops were in full daily 
operation, and it was for that reason im- 
possible, in many cases, to make as direct 
measurements as might seem desirable. 
In order, therefore, to present the actual 
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conditions of the test the log has been 
given below in full as recorded, except 
that all readings are translated into 
brake-horse-power delivered at the tool. 
In explanation of the small loads allotted 
to some of the motors, it should be stated 
that when they were selected provision 
was made for the probable increase in the 
capacity of the shop. Experiments are, 
also, being conducted with high-speed 
cutting steels, which, if adopted, will con- 
siderably increase the demands for power. 

These tests, in addition to furnishing 
accurate data relating to the power re- 
quired for various tools when starting, 
running light and cutting, also make 
possible some estimation of the merits of 
roller bearings for shaft-hangers. The 
line shafts are cold-rolled steel and are 
carried on Ifyatt roller bearings, and a 
shaft 200 feet long without belts could be 
turned by hand. But in spite of the un- 
usual efficiency of the bearings, it will be 
noted that the power consumed by the 
tool is often less than that lost in trans- 
mission. Nevertheless, the capacity in 
the motors required for the group drive is 
two and one-half times smaller than it 
would have been had each tool been pro- 
vided with an individual motor. It is a 
question as to how far the low average 
power taken by large groups of tools in 
operation may be due to the flywheel ac- 
tion of the shafts and pulleys. 

The locomotive-erecting, boiler and ma- 
chine shop consists of a middle aisle for 
erecting and two shed bays equipped with 
shafting for driving the machine tools. 
Two fifty-ton, electric traveling cranes 
have a runway in the middle aisle. There 
are five lines of shafting driven by five 
shunt motors in the shed bays, and the 
sections are designated as wheel section 
and boiler section in one bay, and lathe, 
tool and flue sections in the opposite bays. 

WHEEL SECTION. 

Shafting is driven by a forty-horse- 
power, shunt-wound motor and operating 
the following machinery: forty-two-inch 
car wheel boring mill, forty-eight-inch car 
wheel lathe, two seventy-nine-inch wheel 
lathes, quartering machine, sixty-inch by 
sixty-inch by eighteen-inch planer, eighty- 
four-inch boring drill, single axle lathe, 
six-foot radial drill, eighteen-inch slot- 
ter, band saw, No. 7 grinder, water tool 
grinder. 

The line shaft is 200 feet long, two and 
one-half inches in diameter, and has 
twenty-six hangers. It was inconvenient 
in this instance to obtain a test of the 
line shaft alone. A test of the line shaft 
and counters only gave 1.5 horse-power. 

A fifteen-minute test was made of a 
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group of machines, comprising one 
seventy-two-inch and one sixty-six-inch 
wheel lathes, each with two cuts, a wheel 
press operated at fifty tons, and an 
eighty-four-inch Niles boring mill, a band 
saw belt, an emery wheel, a Pond radial 
drill, and a sixty-inch planer with one 
tool cutting cast iron, with an average re- 
sult of 4.6 horsespower, a minimum of 
0.88 horse-power and a maximum of 
10.43 horse-power. The speed of the line 
shaft was 160 revolutions per minute. 

Two machines were thrown in, a forty- 
two-inch wheel lathe cutting with one 
tool and an eighty-four-inch boring mill— 
with the wheel lathe cutting, the boring 
mill on starting up took 6.9 horse-power, 
and cutting three horse-power. 

To the above two machines were added 
a tool grinder and a seventy-nine-inch 
wheel lathe cutting, which starting up 
took 6.3 horse-power and running steadily 
v.95 horse-power. 

To the above was added a sixty-inch 
planer, cutting a cast-iron cylinder, which 
at starting up took 10.3 horse-power, and 
running steadily 4.2 to 7 horse-power, or 
an average of 6.1 horse-power during the 
whole time. 

To the above were added another tool 
grinder and an eighteen-inch slotter. The 
maximum reversals of the planer and the 
slotter at the same instant, gave 15.5 
horse-power, and steady running showed 
5.2 horse-power. The planer interfered 
somewhat with the readings. 

To the above was added a band saw 
cutting four-inch oak, which took 5.6 
horse-power. Whether the saw was cut- 
ting or not seemed to make no difference 
in the reading. 

Tests of single machines were then 
made; that is, of the power consumed by 
the one machine tool thrown in at a time. 
A forty-two-ineh wheel lathe with one tool 
cutting took on starting up 4.6 horse- 
power, and on steady running 0.5 hore 
power; an emery-wheel took 0.7 hore 
power; a seventy-nine-inch wheel lathe, 
with two tools making roughing cuts ona 
pair of drivers, took 4 horse-power; a 
eighty-four-inch boring mill boring an 
eight-inch cylinder, took two horse-powe» 
a sixty-inch planer cutting a cast-iron cyl- 
inder, took two horse-power, and a maxi- 
mum at reversal of 8.5 horse-power; 8 
eighteen-inch slotter, with tools of three- 
quarter-inch face cutting steel, took 0.3 
horse-power, and a maximum at reversal 
of 1.2 horse-power ; a band saw starting UP 
took 6.3 horse-power, and running light oF 
cutting four-inch oak, four horse- power 

A group run of an eighty-four-inch 
boring mill, a seventy-nine wheel lathe, 8 
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six-foot radial drill, a sixty-inch planer, 

and an eighteen-inch slotter gave at 

steady running 6.9 horse-power, and with 

the planer at reversal took 14 horse-power. 
BOILER SECTION. 

Shafting is driven by a thirty-horse- 
power, shunt-wound motor and operat- 
ing: twelve-foot bending rolls, bolt cut- 
ter, stay-bolt cutter, drill press, tool 
grinder, Brooks plate planer, horizontal 
punch, shear and punch, six-foot bending 
rolls, six-foot straightening rolls, six-foot 
radial drill. 

All the counter-belts were thrown off 
and the line shaft tested alone, with a re- 
sult of 0.3 horse-power. This line shaft 
is 170 feet long, two and one-half inches 
in diameter and has. nineteen hangers. 
The speed of the line shaft was 158 
revolutions per minute. 

A test of the line shaft and counter- 
shafts, only, gave an average of two horse- 
power. 

The machines comprising the first 
group tested were: A stay-bolt cutter and 
a bolt cutter, a No. 4 Hilles & Jones 
punch and shear. The No. 4 punch and 
shear was punching thirteen-thirty-sec- 
onds-inch holes in three-sixteenths steel 
plate. A fifteen-minute test showed an 
average of one horse-power, with a mini- 
mum of 0.2 horse-power and a maximum 


of 3.5 horse-power. 
A single tool, the No. 4 Hilles & Jones 
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steel plate, it required three horse-power. 
A six-foot radial drill was then added, 
and at starting up light took 3.6 horse- 
power, settling down to 1.1 horse-power. 
A one and one-half-inch drill cutting in 
steel gave 1.5 horse-power. 
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A test of line shaft and counters, with 
the six-foot radial drill cutting steel with 
one and one-half-inch drill, and a punch 
and shear running light, showed two 


horse-power. 
A one-inch stay-bolt cutter added to 
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A six-foot radial drill and bolt cutter 


required 1.1 horse-power. 
The twelve-foot rolls were then added, 
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and starting up light showed 7.3 horse- 
power, settling down to 4.75 horse-power. 
Rolling steel plates, one-half-inch by 
eight-inch, required 5.3 horse-power. 


forty-eight-inch punch and shear, was 
then thrown in, and starting up light 
took 6.9 horse-power, settling down to 0.4 
horse-power. Shearing five-sixteenths-inch 


the above took on starting up 4.5 horse- 
power, and cutting twelve threads per 
inch gave 2.1 horse-power. 

LATHE SECTION. 

Shafting is driven by a thirty-horse- 
power, shunt-wound motor and operat- 
ing: 24-inch crank planer, 36-inch by 
36-inch by 20-foot planer, 51-inch boring 
mill, 16-inch shaping machine, 24-inch 
lathe, 24-inch drill press, 37-inch boring 
mill, two 22-inch lathes, three 16-inch 
lathes, two 18-inch lathes, 28-inch lathe, 
43-inch lathe, 2-inch by 24-inch flat tur- 
ret lathe, two 26-inch by 26-inch by 
10-foot planers, 60-inch horizontal bor- 
ing machine, water tool grinder, center- 
ing machine. 

The line shaft and counters gave 4.1 
horse-power. 

A test of the line shaft with counter- 
belts off gave 0.7 horse-power. The 
speed of the line shaft was 155 revolu- 
tions per minute. The line shaft is 180 
feet long, two and one-half inches in 
diameter, and has twenty-two hangers. 

A fifteen-minute test was made of a 
group of machines comprising two 
twenty-six-inch planers and one thirty- 
six-inch planer, cutting steel with one 
tool each, a turret lathe, an emery wheel, 
three sixteen-inch lathes, two twenty-two- 
inch lathes, a thirty-six-inch boring mill, 
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drill press, and a shaper, all in operation. 
The readings gave an average result of 
6.9 horse-power, @ minimum of 4.74 
horse-power and a maximum of fifteen 
horse-power. 

A group run of a twenty-six-inch 
planer, three sixteen-inch lathes, an 
eighteen-inch lathe, a twenty-four-inch 
lathe, a sixteen-inch shaper, a twenty- 
four-inch drill press, and a centering ma- 
chine in operation required at steady run- 
ning 2.4 horse-power, and at reversal of 
the planer 7.6 horse-power. 

A single twenty-six-inch planer cutting 
cast iron took one horse-power, and at 
reversal 3.5 horse-power. 

A sixteen-inch shaper cutting one- 
thirty-second-inch steel at twelve-inch 
stroke took 0.9 horse-power, with a mini- 
mum of 0.2 horse-power and a maximum 
of 1.4 horse-power. 

A twenty-four-inch turret lathe cutting 
required 0.3 horse-power. 

A twenty-four-inch lathe boring brass 
took 0.03 horse-power. 

TOOL SECTION. 

Shafting is driven by a twenty-horse- 
power, shunt-wound motor and operat- 
ing: tool grinder, drill grinder, 21-inch 
drill press, 16-inch lathe, milling ma- 
chine, grinding machine, three 18-inch 
turret lathes, 24-inch drill press, 28-inch 
lathe, No. 10 vertical milling machine, 
two-spindle rod drills, 14-inch pillar 
shaper, 16-inch lathe, 26-inch by 26-inch 
by 6-foot planer, 32-inch drill press, sur- 
face grinding machine, water tool 
grinder. 

The line shaft and counters required 
2.8 horse-power. The line shaft is 140 
feet long, two and one-half inches in 
diameter, and has twenty hangers. It 
was not convenient to obtain a test of the 
line shaft alone. The speed of the line 
shaft was 155 revolutions per minute. 

The line shafts of the lathe and tool 
sections can be connected by a clutch 
coupling and the whole operated from 
either motor. 

A group test was made of a sixteen- 
inch lathe, a drill press, and a grinder, 
all in operation, with a result of 1.9 
horse-power. 

A single grinder took in starting up 
9.7 thorse-power, and grinder 1.95 horse- 
power. 
~ A twenty-eight-inch lathe took on 
starting 4.7 horse-power, and cutting 
steel 2.5 horse-power. 

A group run of two sixteen-inch 
lathes, shaper and two grinders in opera- 
tion showed 2.5 horse-power. 

FLUE SECTION. 
Shafting is driven by ten-horse-power, 
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shunt-wound motor and operating: flue 
welder, flue cleaner, two No. 7 Jarecki 
pipe threading machines, two pipe cut- 
ters. 

A test of the line shaft with all coun- 
ters gave 0.6 horse-power. 

A test of the line shaft gave 0.035 
horse-power. The line shaft is ninety 
feet long, two and one-half inches in 
diameter, and has-twelve hangers. 

A single flue welder with blowing fan 
attached required on starting up 7.1 
horse-power. Running light it took 3.4 
horse-power. 

The pipe cutter, cutting two and one- 
half-inch pipe, took 0.06 horse-power. 

The auto-flue cleaner, cleaning two- 
inch flue, took 0.2 horse-power. 

Outside at the end of the machine shop 
is a flue rattler operated by a seven and 
one-half-horse-power, shunt-wound motor. 

BLACKSMITIL SHOP. 

The blacksmith shop is driven by a 
forty-horse-power, shunt-wound motor, 
which is belted to seventy-five feet of 
two and one-half-inch line-shafting with 
twelve hangers. ‘The apparatus driven 
comprises a bolt header, a twenty-five- 
inch puneh and shear, a cutting-off saw, a 
tool grinder, a forty-inch planer, a drill 
press, a fifty-pound hammer, a blower, 
and an exhaust fan. 

A test of the line shaft and counters 
with grindstone and two blowers con- 
stantly in operation gave 14.5 horse- 
power. 

The bolt header added to the above 
gave on starting 7.8 horse-power, running 
light 0.5 horse-power, and heading one- 
inch bolts 3.5 horse-power. 

A No. 2 Hilles & Jones punch and 
shear added to the above, first condition, 
gave on starting up 5.5 horse-power, run- 
ning light 0.5 horse-power, and shearing 
one and one-half-inch round bar 4.3 


horse-power. 
TURNTABLE. 


The turntable is seventy fect long, and 
is operated by a ten-horse-power direct- 
current motor of the street railway type, 
geared to an independent traction wheel ; 
the driving combination being supported 
in a pivoted frame, or “donkey,” which 
rests with all its weight upon the turn- 
table track, even when the table is tipped 
by a locomotive. The power is led to the 
motor through a sliding contact placed 
on the bridge above the centre of the turn- 
table. 

With the table running light and the 
controller on full, a test gave 4.45 horse- 
power. 

In throwing on the controller and ac- 
celerating up to full speed, five horse- 
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power Was attained, which dropped to a 
constant of 4.45 horse-power. 

With a locomotive on the table, weigh- 
ing, with tender, approximately 286,000 
pounds, a test gave 7.35 horse-power, when 
accelerating at full speed. When full 
speed was attained, the test showed 5.43 
horse-power. 

POWER-HOUSE. 

Switchboard readings of the ammeter 
and voltmeter were taken every five min- 
utes from 1 P.M. to 5.30 P. M., with averages 
of 220 volts and 250.7 amperes, or 73.8 
horse-power. The minimum current was 
200 amperes, or fifty-nine horse-power, 
and maximum current 300 amperes, or 
88.5 horse-power, the average of which is 
250 amperes, or 73.75 horse-power. 

These tests were carried out by Messrs. 
H. M. Palmer and George H. Gibson, of 
the Westinghouse Electric and Manufac- 
turing Company, and were made possible 
by the courtesy and permission of Mr. 
F. T. Hyndman, master mechanic, and 
the kind assistance of Mr. C. D. McAr- 
thur, chicf draughtsman of the Buffalo, 
Rochester & Pittsburg Railway Company. 
> 

Transformer Construction. 
To THE EDITOR OF THE ELECTRICAL REVIEW : 

In your December 27 issue you com- 
ment editorially on transformer recently 
built by the Oerlikon Company for 50,- 
000-volt transmission. There is evidently 
a serious mistake in the figures you give 
for material used in these transformers. 
The same mistake occurs in the descrip- 
tion of the transformers as given by the 
London Electrician for December 5. The 
weights, in accordance with your state- 
ment, are but 100 pounds for copper and 
550 pounds for iron, whereas the actual 
amounts could hardly be less than ten 
times these figures. In the London Elec- 
trician article the core loss is given and 
corresponds to a loss of twelve watts per 
pound, an amount which would be abso- 
lutely prohibitive on the basis of heating. 
Very likely some one else has already 
called your attention to this error, but 
thinking possibly this is not the case and 
that you would not want an error to go 
uncorrected, I take the liberty of pointing 
out the mistake. WALTER S. Moopy. 

January 24. 

[In our comment on this transformer 
the London Electrician was given as our 
authority. The figures were quoted cor- ` 
rectly from the columns of that careful 
journal. Since our correspondent ques- 
tions them, the matter will be investi- 
gated and the figures verified or cor- 
rected, as may be necessary.—Eb. ] 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—V. 


Notes on Progress in Europe and America. 


BY JOHN B. C. KERSHAW. 


Electrogalvanizing. 

The use of electrolysis for obtaining a 
deposit of zinc on iron has been practised 
now for many years, but although several 
electrogalvanizing works have been erected 
in Europe and America, the industry docs 
not develop rapidly, and the greater num- 
ber of galvanized iron articles found in 
commerce is produced by the old method 
—dipping in molten zinc. This slow 
growth of the electrogalvanizing industry 
is partly due to the great care and atten- 
tion necessary in order to obtain uniform, 
bright and adherent deposits of zinc on 
articles of irregular shape by electro- 
deposition. Not only must the article be 
thoroughly cleaned and freed from every 
particle of grease or dirt, but the strength, 
temperature and purity of the zine solu- 
tion used in the bath must be carefully 
regulated, and anodes of special design 
are also necessary with many of the arti- 
cles submitted to the process. Finally, 
the current density and electromotive 
force require careful attention in order 
to obtain the best possible results. 

That the electrogalvanizing process 
should find industrial use in spite of these 
necessary precautions is proof that there 
must be some important advantages at- 
taching to its employment, and the fact 
that the famous German firm of Krupp 
has established an electrogalvanizing 
works at Gaarden would indicate that 
these advantages are real and not imag- 
inary in character. 

A recent proposal for increasing the 
efficiency of the process is contained in a 
French patent—No. 318,163—granted to 
Paweck. This inventor proposes to use 
boric acid and borates in the bath, in con- 
junction with ammonium sulphate or 
other salts of the alkali metals. The ob- 
jects to be coated with zinc, when small, 
are enclosed in a perforated drum, 
mounted on a horizontal axis, and this is 
rotated in the electrolyte while in con- 
nection with the negative leads. When 
large objects are to be coated, these are 
suspended in a stationary position in the 
bath, and the anodes are rotated, prefer- 
ably when mounted as spokes on vertical 
axes. This rotation is designed, in each 
case, to produce circulation and mixing 
of the electrolyte. 

The only novel portion of this patent 
would appear to be the use of boric acid 
or borates in the bath. The use of revolv- 
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ing perforated drums and the need for 
good circulation in the electrolyte are 
well known, and have been published 
countless times in patents, text-books and 
technical journals. 
The Ampere Electrochemical Company. 

The works of this company at Niagara 
Falls are in some respects the most inter- 
esting of all the undertakings grouped 
at this centre of electrical power, for 
they represent a distinct step forward in 
the industrial development of new proc- 
esses. In the past, the inventor who has 
worked out the details of a new process 
in his laboratory, has usually been com- 
pelled to float a small company or syndi- 
cate in order to raise the capital required 
for the trial of his invention or process 
upon a large scale of operations. If he 
has the misfortune to fall into the arms 
of a professional company promoter, this 
intermediate stage is dispensed with, and 
a large capital is raised and a factory is 
built for the operation of a process which 
is too often found inefficient when trans- 
ferred from the laboratory to the works— 
and the result is financial failure. Along 
one or other of these two paths the in- 
dustrial development of most of the 
electrochemical and _ electrometallurgical 
processes now operating, has occurred. 
It is unfortunately too true that 
the second path has been followed in 
many instances both in Europe and 
America, and that much capital has been 
already lost and will still be Jost in these 
abortive attempts to found new indus- 
tries. The founders of the Ampere Elec- 
trochemical Company propose to remedy 
this state of affairs, and to simplify the 
second stage of development. Their fac- 
tory at Niagara is really a research 
laboratory on a large scale, and the proc- 
esses which have been worked out in the 
laboratories, by a trained staff of chemists 
and electricians, are submitted without 
delay to industrial trials in the factory, 
under the charge of the men who have 
worked out the details of the processes up 
to this stage. The advantages of the plan 
are obvious. The fact that the processes 
used by the Norton Emery Wheel Com- 
pany, the United Barium Company, and 
the Atmospheric Products Company are 
based upon the experimental work car- 
ried out in 1901 and 1902 in the 
laboratories and factory of the Ampere 
Electrochemical Company, is proof that 
this company is engaged in work which is 
both useful and profitable. 

Electrochemical Instruction in Germany. 

Germany was the first country in which 
the scientific study of electrochemical 
problems reccived attention, and it is 
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therefore not surprising that the pro- 
visions for study of electrochemistry and 
electrometallurgy at German universities 
are more elaborate and complete than 
those of other countries. 

It is true that in recent years the facili- 
ties for practical electrochemical and 
electrometallurgical study have been 
greatly increased in both England and 
America, and in each of these countries 
electrochemical laboratories may now be 
found attached to colleges of technical 
schools, the equipment of which will com- 
pare favorably with anything of the kind 
existing in Germany. But in the pro- 
vision of lectures upon these new branches 
of science, Germany is strikingly ahead 
of England and Amcrica; and the follow- 
ing list of German universities and poly- 
technics, where such courses have been 
planned for 1902 and 1903 (taken from 
the Zetts. f. Electro-chemie of September 
11, 1902), shows how general is the inter- 
est taken by the educational authorities 
in electrochemical and electrometalhurgical 
science : 

Aachen, Basel, Berlin, Berne, Bonn, 
Braunschweig, Breslau, Darmstadt, Dres- 
den, Erlangen, Freiburg, Gottingen, 
Halle, Hanover, Heidelberg, Karlsruhe, 
Kiel, Leipzig, Munster, Rostock, Strass- 
burg, Wurzburg and Zurich. 

Perhaps the most remarkable feature 
of the provision in Germany for study of 
these new branches of science, is the num- 
ber of separate lecture courses arranged ; 
and the number of professors and assist- 
ants engaged for the same in one uni- 
versity or polytechnic. Thus at Berlin 
there are ten separate courses of instruc- 
tion, and eleven professors and assistants 
engaged in teaching these branches of 
science at the university and polytechnic. 
At Darmstadt the respective totals are 
seven and five. 

Neither England nor America could 
yet provide such a profusion of professors 
and assistants competent to deliver 
courses of lectures on these new branches 
of knowledge. But as already remarked, 
each of these countries is now giving at- 
tention to the matter, and in time it is 
probable that the study of the science 
will receive as much attention as is now 
being devoted to the practical and indus- 
trial side of the subject. 

The German is by nature scientific, and 


the Englishman and American, practical. 
This difference in character partly ex- 
plains the tendency in Germany to study 
principles, and in England and America 
to apply them to industrial uses. Prac- 
tice, based on ‘thalf-knowledge of princi- 
ples, however, sometimes ends in 
disaster. 
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HE new Paris-Rome telephone line, 
which will be shortly opened for 
use, is the longest of the European 

telephone lines in operation, having a 
total length of 956 miles. It has 456 
miles on the French side, running from 
Paris by way of Lyons to Mount Cenis, 
and 500 miles on the Italian side. From 
Mount Cenis the line passes southward 
by Turin, Bologna, Florence and Siena 
to Rome. The total of 956 miles exceeds 
the Paris-Berlin telephone line, and also 
the Berlin-Budapest. On the Italian side 
the line has 266 miles running along the 
railroad and 234 along the highway. New 
poles have been erected over 264 miles 
distance, and for the remainder the poles 
of the existing lines have been utilized, 
and the wires are crossed at every kilo- 
metre to avoid the effects of induction. 
The Paris-Rome line passes in the central 
station of Turin and also in that of Vog- 
hera, which is a terminal point for two 
main lines; one of which runs to Milan, 
thirty-nine miles, and the second to 
Genoa, or nincty-four miles. In this way 
Milan and Genoa are connected with 
Paris, and also with Turin and Rome. 
Besides this, Milan has a direct connec- 
tion with Turin by a special line of 
ninety-one miles in length. It is foreseen 
that the new international line will soon 
be overcrowded, and no doubt a single 
line running to France will prove insuthi- 
cient for the needs of the service, since it 
will be necessary to connect between 
Turin, Milan and Genoa on the one hand, 
and Lyons and Paris on the other. A 
project has already been proposed for 
running a second circuit. 


The high-tension electric line from 
Lecco to Sondrio, with a branch to 
Chiavenna, which is operated by the Cen- 
tral Italian Railroad Company, is now 
running a number of trains daily which 
takes three-phase current of 3,000 volts 
and fifteen cycles from a double overhead 
wire, using the rails as a return. The 
total length of the lines is 44.5 miles. 
The rolling stock includes both passenger 
and baggage cars. The passenger trains 
are made up of a motor car with a certain 
number of trailers, while an electric loco- 
motive is used for the freight trains. At 
last accounts there were ten motor cars 
and five locomotives running. The 
former have double trucks of two axles 
ach, carrying on cach axle a three-phase 
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motor which is mounted concentric to the 
axle by means of a hollow shaft which 
turns on ball-bearings. ‘Two tvpes of 
passenger cars are used, the trucks being 
the same for both. Five of the cars are 
equipped as first-class and contain forty 
passengers, with baggage. The total 
weight of these cars is fifty-three tons. 
The other five cars, weighing fifty tons, 
are divided into second and third-class 
compartments, containing twenty-four 
and thirty-two persons, respectively, or 
fifty-six persons in all. Each of the 
motor cars can draw a load of forty tons 
at a speed of thirty-five miles an hour. 
The cars thus have four three-phase 
motors, and in practice two of the motors 
have the stator or fixed part working at 
a high potential, taking 3.000 volts from 
the trolley circuit. When running at full 
speed the two motors work alone. The 
revolving armature has its winding in 
cireuit with resistances which are in- 
serted at the time of starting and then 
thrown out when running at full speed. 
The resistances used for this purpose con- 
sist of a set of metal plates immersed in 
a carbonate of soda solution, and the re- 
sistance is varied by causing the level of 
the liquid to rise and fall under the action 
of compressed air. To work at half four- 
speed, in place of short-circuiting the 
armatures of these last motors or putting 
them on resistance, cach is connected 
to the armatures of the second motor on 
the same truck, and the field circuits of 
the latter are thrown on the liquid re- 
sistance or in short-circuit. The loco- 
motives which draw the freight trains 
have also a double truck with two motors 
on each. The four motors give a tractive 
effort of 4,500 kilogrammes at the nor- 
mal speed of twenty miles an hour, and 
take a load of forty-five tons in freight 
cars. The four motors of the locomotives 
are alike, and for starting, the armatures 
are put on a liquid resistance as above; 
when the normal speed is reached these 
resistances are cut out by short-circuiting. 
The locomotive uses from one to four 
motors at a time, according to the power 
required, and this keeps the efficiency 
high. The electric outfit has been fur- 
nished by Ganz & Company, of Budapest. 
‘The two overhead wires of 0.32 inch diam- 
eter are placed two and one-half feet 
apart, and a special form of double trolley 
is used, formed of two copper rollers insu- 
lated from each other and running on ball- 


bearings. The two rollers are held at the 
proper distance apart by a cross-brace. At 
the crossings and switches a somewhat 
complicated arrangement is used in order 
to avoid short-circuit. One of the line 
wires is replaced by a short section of 
dead wire which serves simply to keep the 
trolley in place, and the speed of the car 
is sufficient to carry it past this point. 
It will be remembered that this line is 
supplied from a large 20,000-volt plant 
which has been erected on the banks of 
the Adda, at Morbegno, close to the rail- 
road line. At this point a 100-foot fall 
has been secured., At present the station 
contains three alternators of 1,400 kilo- 
watts, driven by horizontal turbines of 
1.500 horse-power, working at 150 revo 
lutions per minute. The feeder circuit, at 
20,000 volts, supplies a series of nine sub- 
stations along the railroad line. The sub- 
stations, Which are small stone buildings, 
contain only the transformers and a small 
switchboard and do not need an attend- 
ant. The Lecco substation contains two 
three-phase transformers of 300 kilowatts 
cach, While the rest have each one trans- 
former of the same capacity. At present 
the trains run at a regular and somewhat 
moderate speed, from thirty-five to forty 
miles an hour. 


The type of electric automobile whieh 
isshown in the illustration has proved quite 
a favorite in Paris, and a number of these 
vehicles were to be seen at the last auto 
mobile show. While the general make-up 
of the automobile is of the type preferred 
here, the chassis and electrical outfit have 


‘been built by the Electric Vehicle Com- 


pany, which exports quite a number of 
these trucks to France annually, thus fur- 
nishing another instance of the rapidity 
with which American electrical products 
are gaining ground on this side of the 
water. The automobiles are built in Pari 
by the Eleetromotion Company, which 
has designed various types of carriagt 
body to be mounted on the Columbia 
trucks. The illustration represents a 
type of coupé in which the back part an 
be folded down so as to form an open 
vehicle when desired. 


A number of projects have been pre 
sented for the rapid transit electric rail- 
road between Antwerp and Brussels. One 
of the most important is the Hertoghs 
project, which has been presented by the 
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Interprovincial Syndicate at Antwerp. 
The line after leaving Antwerp will cross 
the Ropel between Heyde and Hollegat, 
and will terminate at Brussels at the 
Place de Brouckere, where it is proposed 
to erect a large depot. The trains will be 
spaced every ten minutes, and are made 
up of a motor car and one or more trail- 
ers, which will be divided into first and 
second-class compartments. During the 
hours of crowded traffic the trains will 
be run more frequently. The average 
speed provided is from sixty-five to 
seventy miles an hour, but it is expected 
to increase the speed to eighty miles an 
hour. According to the Empain project 
the line will be made as short as possible 
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tion and will connect the Havel with the 
Spree, near Berlin. The administration 
has decided to use the system of electric 
traction exclusively, and to this end in- 
stituted a concourse which brought out 
a number of projects from different en- 
gineering firms. Among the projects 
which received favorable attention were 
those of Siemens & Halske and Feldmann 
& Zehme. In the former system it is pro- 
posed to use electric traction by trolley 
locomotives, which will run along either 
bank. The track will have two rails, one 
of which is heavier than the other and 
weighs sixteen kilogrammes per metre, 
while the other is of light section. To 
pass the lakes of Gribnitz and Machnow 
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between the two cities and will thus be 
26.4 miles long. The curves will not be 
below 6,000 feet radius. It is proposed 
to use a long car with central passage, 
mounted on double truck, and the trains, 
to be made up of two cars, will leave 
either city every ten minutes. The state 


is to receive fifty per cent of the net re- 


ceipts. If the minimum speed allowed, 
which is sixty miles an hour, is not at- 
tained after one year’s operation the 
company will forfeit part of the receipts— 
this to be in proportion to the speed at- 
tained. 


An extensive system of canal traction 
is that which is to be carried out on the 
Teltow Canal which is now in construc- 


electric towboats, provided with accumu- 
lators, will be used. The current neces- 
sary for the system will be supplied by 
two main generating stations of 360 
horse-power capacity each, one of which 
is to be located at Teltow and the second 
at Britz. To charge the batteries of the 
towboats a third station will be erected 
on the banks of Lake Gribnitz, which will 
be operated by two gas engines. The 
locomotives used to draw the canal boats 
will be run by simple adhesion They will 
have two series motors and their total 
weight is six and one-half tons. The two 
wheels which run on the main rail will 
carry eighty-five per cent of the total 
Weight. The other wheels which run upon 
the smaller rail will receive the oblique 
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effect of the traction. The current is 
brought by a trolley of the usual kind 
with a rail return, using 700 volts direct 
current. At the parts where the shifting 
of the canal boats from the locomotives te 
the towboats takes place, the hauling 
cables will be rolled and unrolled by a 
drum which is worked either by a handle 
or by a small electric motor. The loco- 
motives have ‘been designed so as to oc- 
cupy as small a space as possible, and all 
the projecting parts such as levers, hand- 
wheels, as well as the motorman’s cab, 
have been distributed so as to give a sym- 
metrical form. As to the operation of 
the system, the canal is divided into three 
working sections, each of which will have 
a separate set of tractors, and these will 
circulate back and forth over the section, 
exchanging the boats at the proper points. 
Each boat will thus have three different 
tractors during the trip. To provide for 
the different obstacles along the route 
several methods will be adopted. In case 
of boats lying along the bank of the canal 
it will be only necessary to raise the at- 
tachment points of the hauling cable by 
a few feet. For obstacles of a permanent 
nature the level of the path is to be raised 
by a wood construction or an earth em- 
bankment. The locomotives will traverse 
the large ports of Lichterfelde and Britz 
upon iron bridges of 260-foot span. The 
project submitted by Feldmann & Zehme 
uses also electric locomotives, but the cur- 
rent is here taken from an insulated con- 
ducting rail raised somewhat above the 
rails of the track. At the start it is pro- 
posed to run along one bank alone, but 
should the traffic become greater both 
banks will be used. The haulage will be 
carried out in independent sections, using 
separate locomotives on each, and at 
points where two locomotives meet each 
other they will exchange cables and pro- 
ceed back upon their path. A system of 
accumulator towboats will be used as be- 
fore to pass the two lakes; these will have 
double helices, and the batteries will be 
charged at a special station erected for the 
purpose. The locomotives will have two 
motor-operated axles. Two main gener- 
ating stations will supply current for the 
line. The weight of the locomotive is 
reduced as much as possible, but the ad- 
herence to the track will be increased by 
a special device. To this end a cylinder 
rolls against the third rail and is made to 
press against it by a lever which is con- 


nected to the main hauling cable. In 
this way a considerable pressure is ob- 
tained which acts to increase the ad- 
herence of the main wheels to the track, 
C. L. DURAND. 
Paris, France, January 31. 
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O FAR as the parliamentary notices 
S for next session have been pub- 
lished, Mr. Morgan would appear 
to have withdrawn from his exploits in 
London underground railways. Mr. Yerkes 
is again to the fore with more lines, and 
all the rejected schemes of the last session 
are being revived. An effort is being made 
to appoint a royal commission or a select 
committee, which can only have the ef- 
fect of prolonging a solution to the Lon- 
don traffic problem. 


The patent electric postal system de- 
vised by the Italian Signor Piscicelli is 
apparently viewed with favor by the Post- 
master-General, as an uncontradicted 
statement has gone forth that simultane- 
ous experiments are to take place in Eng- 
land and Italy. The inventor is now on 
his wav to Great Britain on a visit to the 
postal authorities there. 


A visit to Italy has been arranged by 
the Institution of Electrical Engineers 
for April. This is a continuation of the 
series of annual visits inaugurated some 
years back which started with a tour in 
Switzerland. The visit this year will last 
from April 2 to April 9, and will in- 
clude visits to the much-talked-of 3,000- 
volt Valtellina railway, the tomb of 
Volta at Como, the Milan-Varese electric 
railway, and the power-houses at Vizzola 
and Tornavento. In addition, of course, 
there will be visits to numerous manufac- 
turing works. Apropos of foreign visits, 
it was mentioned at a recent meeting of 
the Institution that a tour to America in 
1904 was quite among the possibilities, as 
an invitation has been received from the 
McGill University, and also from the 
American Institute of Electrical Engi- 
neers. Nothing definite has, however, 
been arranged. 


An accident at a public bath bv which 
two men were unfortunately killed, by 
electric shocks, has resuscitated all the 
old-time sensation with daily papers as to 
the terrible dangers of electricity. The 
facts of the case are that a fault occurred 
on the electric light system by which 
some metal work in the baths became 
charged, and the men, coming into contact 
with it, received fatal shocks. To the lay 
mind, the question of the condition of 
the body never enters, but to the initiated 
it will be seen that the unfortunate vic- 
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tims, being partly immersed in warm 
water and no doubt standing upon the 
gun-metal cap to the water pipe, were in 
the best conceivable condition for receiv- 
ing a fatal shock. At the inquest upon 
the victims, a rather deplorable state of 
affairs was revealed, the lesson of which 
should be seriously taken to heart by 
those engaged in designing and wiring 
public buildings. In the first place the 
architect engaged a consulting engineer 
who specified a system of encasing the 
electrice light wires in iron tubing but 
with wooden fuse boxes, and earthing. 
This, of course, necessitated a number of 
earths, whereas if, as the wiring con- 
tractors advised, iron fuse boxes had been 
installed, and the system thus made ab- 
solutely continuous, one effectual earth 
would have been sufficient. Further, the 
wiring contractors in no way carried out 
the letter of the specification as regards 
earthing, although they certainly did the 
spirit. In this way the fault having oc- 
curred, no fuse was blown, and the iron 
partitions of the baths became charged, 
with the result spoken of above. As usual, 
now that two human lives have been 
sacrificed, no expense will be spared in 
putting the building in first rate order, 
electrically. In itself this state of affairs 
probably exists in more cases than one, 
but the fact that two deaths have occurred 
has made the matter a public one. 


The increase of the operations of elec- 
tric traction lighting in Great Britain, so 
frequently called attention to in these 
notes, has brought forth the following 
notice from the Postmaster-General. In 
view of the spread of electrical under- 
takings, and the possibility of their inter- 
fering with the Post Office telegraphs, 
postmasters of towns at which there ia no 
member of the engineering staff, are re- 
quested to inform the superintending en- 
gineer of the district of any work done 
by electric tramway or electric lighting 
undertakings which may come under 
their notice. 


The adoption of the metric system in 
reat Britain is being seriously con- 
sidered and agitated, and a discussion is 
to take place at the Institution of Elec- 
trical Engineers at which some definite 
idea of the true opinions of leading en- 
wincers may possibly be gathered. 


The Central Electric Supply Company’s 
works, which have been built—or rather 
are being built—in order to supply elec- 
tric power “in bulk” to two London elec- 
tric supply companies, are now actually 
working. It is another instance of the 
quictude with which such engineering 
works are nowadays put into operation, 
neither banquet nor inaugural ceremony 
having taken place. The works gencrating 
pressure is 6,000 volts by means of 
Oerlikon dynamos and Willans engines, 
some sets being of 1,560 kilowatts capac- 
ity and others of 780 kilowatts capacity, 
and the total capacity the works will be in 
a position to maintain will be 8,580 kilo- 
watts. The generators are three-phase, 
with a frequency of forty-six cycles per 
second. 


There are now 7,500 lines working at 
the Glasgow municipal telephone system, 
and over 8,000 additional wires have been 
already laid. Some 1,300 subscribers are 
awaiting connection, and in view of the 
fact that the borrowing powers of the 
corporation have now been exhausted, and 
that the system is working so successfully, 
a sum of £80,000 is to be borrowed. Some 
heartburnings still continue to take place 
at Tunbridge Wells, where, at the last 
moment, a sum of some $2,400 was dis- 
covered now to have been mentioned with 
negotiations for the transfer of the under- 
taking to the National Telephone Com- 
pany. In spite of an endeavor to foist this 
upon the company, the corporation has to 
resign itself to meeting this liability. A 
license has been granted to the Oldham 
corporation, in cooperation with its 
suburbs, for a competitive telephone 
system. 


Mention was made some time ago of a 
desire on the part of the Swansea cor- 
poration to adopt the Dolter surface con- 
tact system of electric traction. In 
Swansea, at present, some lines are also 
leased to a company, which latter has 
now protested against the action of the 
local authority—presumably on the score 
of lack of intercommunication—in that 
when its lease was granted no mention of 
any but the trolley system was made. 


An electric lighting installation has 
been put into operation at Erith, which is 
the first of its kind in Great Britain, viz.. 
generation and distribution at 3,000 volts, 
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three-phase. The reason for this is a 
sparse network of supply, and, in con- 
junction with Nernst lamps for street 
lighting, the undertaking is a distinct de- 
parture from recognized designing prac- 
tice in Great Britain. The alternators 
are of Belgian make, and are only small, 
the whole novelty of the installation be- 
ing that mentioned above. From the 
point of view of size the affair is of no 


great importance. 


In the midst of all the rejoicings at the 
well-deserved success of Signor Marconi 
in wireless telegraphy, a little more pub- 
licity than usual has been given to some 
experiments by the War Office. The 
most important attempts at communica- 
tion between the land and sea forces of 
the empire have been made between the 
naval base at Portsmouth and the mili- 
tary base at Aldershot, some seventy or 
more miles inland. This was accom- 
plished recently, the receiving station at 
Aldershot being a captive balloon. A 
short time ago, too, experiments were 
carried out at the military exhibition at 
Manchester, communication being ef- 
fected with several of the neighboring 
towns. 


At intervals we get, in Great Britain, 
instances of the gradually extending in- 
fluence of the electric power companies. 
In some of the larger towns, such as Dur- 
ham, Gateshead, Hertford, etc.—to pick a 
few at random—small stations have been 
into operation pending the development 
of the power scheme, while in many other 
instances all the details are being devel- 
oped so as to be quite ready when supply 
is available from the large stations. One 
of the latest examples of a small munici- 
pality being supplied in bulk by a large 
power company is at Walker, which is in 
the area granted to the Newcastle-on- 
Tyne Electric Supply Company. As it 
happens, one of the company’s substations 
is situated in the town, from which a sup- 
ply is given by three feeders. The whole 
of the street lighting is by incandescent 
lamps. The equipment of the substation 
at Walker is on a par with that at Gos- 
forth, recently illustrated in the ELEc- 
TRICAL Review in a description of the 
Tyneside tramways. 


The power companies in other parts of 
the country are also making great efforts 
toward giving a supply at an early date. 
Among them may be mentioned the South 
Wales scheme, which will eventually have 
four stations. Two, in fact, are now build- 
ing, and will contain large power, high- 
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tension generating machinery, on similar 
lines to other large transmission schemes. 
In all the schemes in Great Britain, how- 
ever, there is the one outstanding expense 
of having to put all the extra high-press- 
ure, high-pressure and low-pressure mains 
underground. 


A very interesting and scientific dis- 
cussion recently took place at the Insti- 
tution of Electrical Engincers on the 
question of the photometry of electric 
lamps. The author was Dr. J. A. 
Fleming, who, among other things, 
showed some examples of an incandescent 
standard which he has devised. In order 
to ensure the filament remaining constant 
for the maximum period, he first burns it 
in an ordinary bulb for a certain length of 
time, and then transfers it to a bulb about 
three times as large as the ordinary eight- 
candle-power globe. With this he states 
that he has been able to obtain very good 
results indeed, and pointed out that such 
a method, if successful, has obvious ad- 
vantages over the existing pentane stand- 
ards of light. The discussion upon the 
paper was interesting, but, in the opin- 
ion of the author, all the speakers had 
missed the mark aimed at by the paper, 
viz., the evolution of a standard standard 
of light. Many of the critics of the paper 
expressed a decided preference for the 
German standard, and one speaker main- 
tained that, while so many experiment 
with different apparatus in different 
countries under different conditions, fi- 
nality could never be reached. In con- 
nection with this, it may be remarked 
that our National Physical Vaboratory is 
shortly to be equipped, through the gen- 
erosity of Sir William Preece and others, 
with a very complete outfit uf photometric 
apparatus, when it is hoped that work 
something akin to that accomplished by 
the German Reichsanstalt may be done. 


The final decision of the Postmaster- 
General concerning the transfer of the 
Tunbridge Wells municipal telephone ex- 
change and svstem generally over to the 
National Telephone Company has robbed 
the actual transfer of most of its 
anticipated tterrore, Coincident with the 
granting of a license to the corporation, 
the company, as regards its Tunbridge 
Wells area, was granted an increase of 
license until 1925, and thus, on the ques- 
tion of the transfer being raised, it ap- 
peared to have secured an advantage 
which could not be ttaken away from it, 
even by Parliament. But the new Post- 
master-General tackled the problem with 
more tact than he had been given credit 
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for. With him, and him alone, rested 
the sanction of the transfer, and he only 
did this on learning from the National 
Telephone Company that it would be 
willing to forego its increased license, 
and fall back upon the old one which ex- 
pires in 1911. By this the company 
stands to lose, because its agreement with 
the corporation stipulated that the sub- 
scriptions should all be decreased. But 
the company has rid itself of a competitor, 
which is something. A. W. 
London, England, January 31. 
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The Diesel Engine. 

At a recent mecting of the Scientific 
Society of Glasgow Technical College, a 
Mr. Wilkinson read a paper on the Diesel 
engine. Although originally Diesel 
aimed at a Carnot cycle of operation, this 
was not realized, and the Diesel engine 
differs but little from any other combus- 
tion engine. This engine, however, avoids 
compressing a combustible mixture, so 
that there is no temperature limit to com- 
pression, and this can consequently be 
carried to a red heat, and when the fual 
is forced into this heated air it burns. 
A pump maintains the air pressure in 
three reservoirs. This is used for forcing 
fuel into the engine and for starting the 
engine. It is customary to send out a 
charged reservoir with each new engine, 
for starting. The Diesel Company is 
building engines up to 250 horse-power, 
and will quote up to 1,000 horse-power. 
The engine will use as fuel oils of the 
benzine type, petroleum lamp oile and 
fuel oils, or even crude Russian or other 
heavy oils. Alcohol can be used if cheap 
enough, as also can animal and vegetable 
oils. With oil at four cents per gallon, 
a consumption of 0.47 pound per brake 


horse-power-hour works out to 0.2 of a 
cent per horse-power-hour. 


Report of the British Post Office 
Telegraphs. 

The report of the British Post Office 
Telegraphs for the year ending March, 
1901, has been given out. This shows 
that the system comprised 45,702 miles 
of line. The total length of wire was 
345,603; the number of instruments in 
use 37,952, and the staff composed of 
172,184 persons. The number of tele- 
grams forwarded for the year was, in- 
land, 81,925,871; foreign, 10,712,466, the 
aggregate being 92,648,337. The average 
number of words transmitted weekly for 
the press was 16,065,602. The receipts 
were £3,385,588 ($16,927,940). The ex- 
penditures were £3,654,705 ($18,273,- 
525). The expenditures have also ex- 
ceeded the receipts for each of the four 


preceding years. This item includes the 
cost of construction for new lines. 
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AUTOMATIC VOLTAGE REGULATORS.* 
BY H. C. WIRT. 


In order to give satisfactory electric 
service where constant-potential current is 
furnished, the current must be supplied 
at almost constant pressure. A variation 
in pressure of only one per cent has a 
marked effect in the life and candle- 
power of incandescent lamps. An in- 
crease in pressure of one per cent will 
reduce the normal life of an incandescent 
lamp about eighteen per cent and will 
increase the candle-power six per cent. 
A variation in pressure will also change 
the speed of motors. From the above it 
will be seen that it is of the greatest im- 
portance to the welfare of a central sta- 
tion that the current is delivered to its 
customers at a constant voltage. It can 
be fairly claimed that central station 
managers operating direct-current gener- 
ators have given the subject of voltage 
regulation much closer study and are fur- 
nishing current at more nearly uniform 
pressure than is supplied from alternat- 
ing-current stations. This is probably due 
to the fact that in the direct-current sta- 
tion the loss in pressure at full load from 
generator to lamp is usually about twenty 
per cent, while in the alternating plant 
the loss is about ten per cent. The high 
loss in pressure in the direct-current 
plant has necessitated the use of feeder 
regulators and pressure wires Tun from 
centres of distribution to all meters at the 
station, so the station attendant can con- 
stantly adjust the feeder regulators so as 
to maintain constant pressure at the cen- 
tres of distribution. This plan of opera- 
tion has given such good results that 
it has been found possible to use high- 
efficiency lamps requiring 3.1 watts per 
candle-power instead of 3.6-watt lamps 
as formerly used. In the alternating- 
current plants, on account of the smaller 
drop in the feeders, pressure wires, 
centres of distribution and feeder regu- 
lators are rarely used, it being generally 
assumed that five or ten per cent varia- 
tion does not affect the operating of a 
plant materially. The majority of the 
alternating plants are still using lamps, 
taking 3.6 watts per candle-power. 

If the customers’ circuits were supplied 
with current of constant pressure the 
output in incandescent lamps could be in- 
creased 13.9 per cent. 

The extensive and growing use of 
curve-drawing instruments has disclosed 
how variable the pressure is in most of 
the central stations of the country. No 
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central station manager should be with- 
out one or two of these instruments. Be- 
fore attempting to regulate the pressure 
at centres of distribution by means of 
fedor regulators, the main source of 
supply should be maintained at the 
proper pressure. The pressure at the gen- 
erator must vary with the load in order 
to overcome line losses. Generators are 
usually constructed to give ten per cent 
higher pressure at full load than at no 
load. The voltage of a generator is 
greatly affected by the speed and by tem- 
perature changes. 

The first type of regulator for gener- 
ators was the automatic rheostat of Mr. 
Edison’s, which was used with shunt- 
wound, direct-current generators fifteen 
years ago. This was used about five 
years when its manufacture was discon- 
tinued in favor of the compound-wound 
machine. The advantage of being free 
from change in voltage, due to change in 
speed and temperature, was not suflicient 
to overcome the higher cost as compared 
with a compound-wound machine. This 
type of regulator to be used with modern 
machines is not a success owing to its 
inability to control the voltage quickly 
enough. In order to vary the voltage 
quickly the rheostat arm would have to 
move a considerable distance instantly, 
and regulators of this type have failed to 
control the voltage as the service de- 
manded. The compound-wound generator 
does not give proper voltage when its 
speed is changed, and the compound wind- 
ing does not correct for temperature ef- 
fects. A generator regulator of novel 
design has recently been invented by Mr. 
A. A. Tyrrell. Two types have been de- 
signed—one to be used with direct- 
current generators, and the other for 
alternating-current generators. These 
regulators control the voltage of the gen- 
erators by closing and opening a short- 
circuit around the field rheostat, thus cut- 
ting in and out the resistance in the field 
circuit of the generator, the voltage being 
varied by the length of time the resist- 
ance is included in circuit and out of 
circuit. This operation is made at a high 
rate of speed, varying from 50 to 800 
times per minute. The movement of the 
contacts which switches in and out the 
resistance is accomplished by a relay, the 
motion of the contacts being about one- 
sixteenth of an inch. 

On the board equipped with the direct- 
current regulator a control magnet is 
placed on the left side of the board and 
connected across the circuit, the voltage 
of which is to be regulated. A relay is 
located at the middle of the board. The 
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movement of the contacts of the control 
magnet causes the relay contacts to open 
and close. The relay contacts are con- 
nected to the terminals of the field rheo 
stat of the generator. When the relay 
contacts are closed the field rheostat is 
short-circuited, which cuts out the resist- 
ance and so causes the generator to give 
its highest voltage. When the relay con- 
tacts are open all the resistance of the 
field rheostat is inserted in the field cir- 
cuit of the generator and so causes it to 
give the lowest voltage, so by rapidly 
closing and opening the relay contacts 
the voltage of the generator is maintained 
at a constant value. This operation is 
done at about 800 times per minute. A 
condenser is connected to the relay con- 
tacts to prevent the injurious sparking. 
The control magnet is connected by 
means of pressure wires to the centre of 
distribution. A curve-drawing voltmeter 
when connected to a circuit, the voltage 
of which is controlled by one of these 
regulators, will show a record as straight 
as if ruled with a straight edge. 

The voltage of the alternating-current 
generator is controlled by varying the 
resistance in the field of the exciter. 

The regulator for the alternating-cur- 
rent generator is similar to the direct- 
current regulator with the addition of 
another control magnet which is con- 
nected across the exciter circuit. Opposite 
is an illustration showing the regulator 
for alternating-current generators. The 
magnet on the left is the direct-current 
control magnet which is connected across 
the exciter circuit, while the magnet on 
the right is the alternating-current con- 
trol magnet which is connected across the 
circuit to be regulated, while the relay 's 
in the centre of the board. The alterna:- 
ing-control magnet has two windings, one 
which is connected across the circuit to 
be regulated, the other which is connected 
to a series transformer. The function of 
the second winding is to build up the 
generator voltage in direct proportion to 
the current in line and thus compensate 
for the loss in the line. The compound- 
ing effect can be varied by means of two 
levers swinging over contact points which 
cut in or out various turns on the mag- 
net. Once the regulator is adjusted 1 
will maintain constant potential at ^ 
centre of distribution without any hand 
adjustment irrespective of the character 
of the load. The regulation is not affec 
bv speed changes unless the speed ae 
low that the voltage could not possibly LS 
maintained. The alternating-current on 
direct-current control magnets w 
operate a pair of contacts known a$ 
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ing contacts, which operate the relay mag- 
net which opens or closes the shunt cir- 
cuit across the exciter field rheostat as in 
the direct-current regulator described 
above. The function of the floating con- 
tacts is to so actuate the relay magnet 
that the voltage is maintained under all 
conditions of exciter and alternator volt- 
ages. These contacts bring together the 
alternating-current and _ direct-current 
portion of the regulator and control the 
voltage of both simultaneously. These 
contacts will usually raise from no load 
to full load about three-thirty-seconds of 
an inch, while the exciter voltage may 
vary from 10 to 130 volts in order to 
maintain the desired alternating voltage. 
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customary to allow considerable drop in 
pressure from the central station gener- 
ator to the incandescent lamp or other 
translating device. Frequently this drop 
amounts to ten per cent of the initial 
voltage. With such a drop, whch varies 
according to the load, it is manifestly 
necessary to frequently adjust the voltage 
at the central station in order to keep it 
at a uniform voltage at the centre of dis- 
tribution. At the present time this is 
generally accomplished by means of hand 
regulators, and therefore it is only im- 
perfectly done. An automatic feeder 
regulator will do the work much more ac- 
curately and more cheaply than an oper- 
ator with a hand rheostat. 
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AUTOMATIC VOLTAGE REGULATOR—DIAGRAM OF CONNECTIONS. 


One regulator will regulate any num- 
ber of generators of any kilowatt capacity 
providing they are all running in parallel 
and the exciters are also in parallel. 

The voltage regulators referred to in 
the early part of this paper are designed 
to contro] the voltage of the generators. 
These regulators may be controlled by 
pressure wires brought back from a 
centre of distribution, but as the distribu- 
tion system from a central station is 
usually laid out for several centres it is 
necessary to have means of automatically 
adjusting the voltage for additional 
centres of distribution. 

For this purpose the automatic feeder 
regulator for alternating-current gener- 
ators has been developed. It is usually 


The alternating-current feeder regu- 
lators have been made in two types, one a 
booster transformer or the induction type, 
which is similar to the well-known con- 
stant transformer used with series arc 
lamps, the movement of the coils being 
accomplished by compressed air operating 
on a piston and cylinder, the movement 
of the coil being controlled by a volt- 
meter. This type of regulator has the 
advantage of having no contacts, and the 
voltage can be very gradually varied. This 
type is recommended to be used in con- 
nection with generators. 

Where a transformer is used in con- 
nection with a transmission plant step- 
ping down the voltage from, say, 10,000 
to 2,000, a dial switch can be placed upon 
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the transformer. The contacts can be 
arranged so that a portion of the winding 
can be cut off, thus the secondary voltage 
can be varied at will. The movement of 
the switch arm is controlled by a volt- 
meter, a motor furnishing the power nec- 
essary to move the switch. The voltmeter 
operates magnetic clutches which apply 
the power to the switch. The advantage 
of this type of regulator over the induc- 
tion type is somewhat lower than first 
cost. The disadvantage is that the voltage 
has to be varied by different steps depend- 
ing upon the number of contacts em- 
ployed. Usually a difference between 
steps of one volt is used, and unless a 
large number of contacts are provided, 
which would make the apparatus probably 
too expensive, a variation of a volt is a 
little too great for the best work, there- 
fore the induction type regulator has ad- 
vantage over the dial switch type. 
Regulators of the above types have ‘been 
used in connection with water-power 
transmission plants, as in such cases the 
drop of pressure in lines is frequently 
very great and the variation in voltage 
considerable. There seems to be a large 
field for the use of such regulators. In 
some water-power transmission plants the 
variation in voltage at times has been 
as much as twenty per cent, which gives 
very unsatisfactory service to the con- 
sumers. An installation of these auto- 
matic feeder regulators has corrected the 
trouble and maintained almost constant 
voltage so that the service is satisfactory. 


Fault Localizing on Tramway 
Systems. | 

Mr. A. H. Johnson in a British con- 
temporary describes a system for locating 
faults on railway cables. This system re- 
quires a small conductor to be laid with 
and connected to the far end of each cable. 
In the event of the breakdown of any 
cable, the station end of this pilot wire is 
connected through a suitable voltmeter to 
the bus-bar on the switchboard. Then a 
known current is sent through the faulty 
cable. The voltmeter will read the drop 
of potential from the switchboard to the 
fault, and if the resistance of the cable is 
known, the defective point is at once de- 
termined. For convenience it is ad- 
visable to install on the switchboard an 
auxiliary bus-bar for making these teste. 
Connecting between this and the main bus 
the artificial load, and using double-throw 
switches, any feeder can at any time be 
tested. The system is applicable even 
when the trolley wires and feeders are 
connected in parallel. 
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Dinner of the American Institute of 
Electrical Engineers. 

A second annual library dinner of the 
American Institute of Electrical Engi- 
neers took place Monday evening, Feb- 
ruary 9, at Sherry’s, New York city. The 
attendance was good, there being nearly 
300 members and guests present. The 
guests of honor were Mr. Andrew Car- 
negie and Dr. Schuyler S. Wheeler, in 
recognition of their liberal donations to 
the Institute library. In extending a 
welcome to the members and guests, 
President Charles F. Scott spoke of the 
dinner given last year to Mr. William 
Marconi who had just succeeded in send- 
ing a message by wireless telegraphy 
across the Atlantic, and the reception 
given to Lord Kelvin, who is indellibly 
connected with first signaling across the 
ocean. It is notable that before the In- 
stitute celebrated a second library dinner, 
complete messages had been transmitted 
across the ocean by the new system. Thus 
wireless communication has been success- 
fully established after about one year’s 
work, while it took eight to ten years to 
secure practical service after the first mes- 
sage had been sent over the cable. The 
contrast illustrates by the changed con- 
ditions—things move faster in these days. 
Progress and activity mark every depart- 
ment of life—scientific discovery, inven- 
tion, engineering development—all these 
underlie the awakening of recent years. 

Mr. Scott emphasized the magnitude 
of the work which devolves upon the 
youngest of the professions and the need 
of developing effective and efficient 
methods. With few exceptions the elec- 
trical enterprises of the vresent day, in 
which $4,000,000,000 of capital is in- 
vested, have grown up within the past 
fifteen or twenty years. Progress has been 
rapid; but one set of problems is scarcely 
made before new requirements arise. This 
point is illustrated by the changes in 
transportation methods. The old horse- 
car system was replaced by the cable, but 
the work of transformation was not com- 
plete before the electrical svstem began to 
take its place. This was followed quickly 
by the transformation of the heavier 
traffic on the elevated roads from steam 
to electricity, and before that work had 
been finished work on the rapid transit 
system is started with heavier trains and 
higher speeds, and long before this sys- 
tem is ready to start, the Pennsylvania 
terminal is undertaken for trains oper- 
ating under the steam railway conditions. 

Electrical advance has called for larger 
and heavier apparatus to cooperate in 
larger and more complex systems, and 
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there has been a demand for men, for 
more men, for larger men, for men to 
devise, to undertake, to execute. Re- 
sponsibilitics of increasing magnitude 
confront the electrical engineer. 

Mr. Scott considered the Institute of 
Electrical Engineers as a definite, posi- 
tive force for the advancement of the elec- 
trical engineering profession and its 
work. If asked to state briefly the effect 
of electricity he would reply, “Electricity 
means efficiency.” By its use the world’s 
work may be done more quickly and at 
less cost. The telephone is an instanta- 
neous messenger which doubles the work 
a man can do. The railway motor, the 
motor in the mine, the crane motor, the 
motor in the machine-shop, bring results 
more quickly and more cheaply. Electro- 
chemical processes produce cheaper prod- 
ucts. The electric light adds to the hours 
of the efficient activity. Electricity has 
given to the whole world a new method 
of doing things, of doing them more ef- 
ficiently in time and in cost. The profes- 
sion of electrical engineering is not nar- 
row, as there is no other that touches 
modern lines at so many points. The 
speaker then spoke of the desirability of 
increasing the membership of the Insti- 
tute. He did not think an extension of 
membership would compromise the dig- 
nity or lower the standards. There are 
two classes of membership of which full 
membership should be exclusive—asso- 
ciate membership inclusive. He spoke of 
the benefits which have already come 
from the work of the local chapters. This 
work has been taken up enthusiastically 
in various cities and colleges, and has re- 
sulted in an increased interest in Insti- 
tute matters. 

Mr. Scott spoke of the influence upon 
electrical progress and the work of the 
Institute, and showed how this was being 
extended. He was looking forward to 
the time when a building suitable to the 
dignity and demands of the society might 
be secured. The speaker then made a 
plea for cooperation in the work of build- 
ing up the library. Through the gener- 
osity of certain members and others an 
excellent start has been made. It would 
be difficult to overestimate the value of a 
good library. An English engineer, in re- 
ferring to the development of the Ameri- 
can iron and steel industry, makes this 
statement: “The most remarkable and 
industrial development in the history of 
iron-making is mainly the result of two 
factors—the popularization of practical 
science by the American scientific jour- 
nals and the courage and inventive 
genius of the American iron masters.” 
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It is very fitting that the means for mak- 
ing the Institute library more useful 
should have been contributed by the man 
so highly appreciative of libraries— 
Andrew Carnegie. 

Mr. Scott was followed by Mr. Andrew 
Carnegie, who gave an interesting ac- 
count of his early work, showing how in 
his youth he had been a worker in the 
only electrical industry at that time ex- 
isting—the telegraph. Mr. Carnegie was 
very appreciative of the work of the elec- 
trical engineer. He praised highly Amer- 
ican methods, but claimed some credit 
for the Scotch engineers, Watt, Steven- 
son and Fulton. He attributed much of 
the development in this country to re- 
publican institutions. 

Mr. Carnegie was followed by Dr. 
Wheeler, who described the extent and 
value of the Latimer Clark library, which 
he has presented to the Institute. Dr. 
John S. Billings spoke of the technical 
library. Mr. R. R. Bowker, “The Unity of 
Science ;” Mr. Theodore De Vinne told of 
“The Debt of Mechanics to Science,” and 
Dr. J. C. Bayles dwelt on “Electricity 
and the Daily Press.” 

The room was tastefully decorated with 
festoons of electric lights, furnished by 
Mr. Russell Spaulding, president of the 
Elblight Company of America, the current 
for these being supplied by the New York 
Edison company. Among those present 


were B. J. Arnold, W. S. Barstow, R. R. 
Bowker, J. C. Bayles, Charles Blizard, 
N. F. Brady, C. A. Bragg, J. C. Barclay, 
Charles S. Bradley, E. G. Barnard, F. B. 
Crocker, Louis Duncan, Thomas A. 
Edison, John Fritz, W. E. Goldsborough, 
Wilson S. Howell, W. J. Hammer, C. W. 
Hunt, Ray D. Lillibridge, J. W. Lieb, Jr., 
E. H. Mullin, Thomas E. Murray, R. W. 
Pope, C. W. Rice, Fred A. Scheffler, 
William Stanley, George F. Sever, F. J. 
Sprague, Charles A. ‘Terry, A. A. 
Thresher, Elihu Thomson, A. J. Wise, 
E. L. Zalinski, Wm. Hand Browne, Jr. 


< 

By an ofħicial change in the running 
time of the Southern Express, the flyer 
on the Orleans Railway, of France, the 
Empire State Express of the New York 
Central & Hudson River Railroad has re- 
gained its lost title of the fastest train in 
the world. For some time past the speed 
of the Southern Express, which runs over 
the Orleans Railway between Paris and 
Bayonne, has been fifty-four miles an 
hour. The Empire State Express made 
its schedule run from New York to Buf- 
falo, a distance of 440 miles, in eight 
hours and fifteen minutes, the average 
spæd being fifty-three and one-third 
miles an hour. By the new arrangement 
the Southern Express attains an average 
speed of forty-nine and three-tenths 
miles an hour. - 
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Electrical Patents. 


Mr. Edward M. Hewlett, of Schenec- 
tady, N. Y., has assigned to the General 
Electric Company a patent he has pro- 
cured on a surface-contact structure for 
electric railways of the type wherein the 
conductor engaged by the collector on the 
car is divided into insulated sections 
formed of studs or buttons exposed in the 
roadway. A metal casing is employed, 
which is adapted to receive the operative 
parts of the structure and is provided at 


its lower end with outstanding ears hav- ` 


ing bolt holes, whereby it may be secured 
to a suitable support in the roadway, such 
as the wooden cross-ties. The casing is 
provided with a hole in its bottom for the 
reception of a bushing of suitable insulat- 
ing material through which is passed the 
lead. This lead is connected to the feeder 
or main, preferably through an electro- 
magnetically actuated switch which may 
be of any desired construction. The lead 
extends through the bushing into the in- 
terior of the casing and is connected to 
the lower end of a bolt inserted head 
downwardly in the casing and having its 
upper end acrew-threaded. The lower 
end of the bolt next to its head is angular, 
and fitted thereon is a leaf spring. Blocks 
of suitable insulating material, preferably 
wood, are next inserted in the casing, so 
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as to completely fill the same. These 
blocks are formed with upper and lower 
recesses, which communicate with each 
other by a groove through which the bolt 
passes, this- groove, however, being of 
greater diameter than the bolt. After the 
blocks are inserted in the casing, the lead 
having been attached to the bolt, a suit- 
able plastic insulating compound is poured 
into the groove so as to completely fill the 
lower recess and the groove. A surface- 
contact stud adapted to be engaged by the 
car collector and _ interiorly screw- 
threaded, is next screwed on the upper 
end of the bolt, serving to draw the same 
upwardly, thus bending the spring and 
preventing the bolt from turning, while 
securing the contact stud. The insu- 
lating filling soon hardens, so as to rigidly 
support the bolt in place entirely inde- 
pendently of the stud, which can be read- 
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ily removed by unscrewing it when it be- 
comes worn by the engagement of the col- 
lector shoes carried by the cars. It will 
be seen that the use of the insulating 
filling prevents the access of moisture 
around the studs from the roadway to the 
lower recess, where a short-circuit to 
ground might take place from the lead or 
the bolt to the metal casing. Furthermore, 
the insulating filling in the lower recess 
insulates the lead, the bolt and the spring 
from the metal casing to prevent a similar 
short-circuit. 

The Chase-Shawmut Company, of Bos- 
ton, Mass., controls a patent recently is- 
sued on an electric fuse or cutout, which 
is the invention of Harry L. Morse, also 
of Boston. The object is to provide a 
novel indicating device adapted to be 
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operated by an increase of pressure with- 
in the shell or case containing the fuse or 
other wire to indicate that the same has 
been ruptured; also to provide a novel 
gas-producing element which is contained 
in the shell or case and adapted to be 
ignited by the are produced by the rup- 
ture of the fuse wire, whereby the press- 
ure within the shell or case is increased. 
This shell or case is preferably in the 
form of a cylindrical tubular body closed 
at its ends by caps and filled or packed 
with asbestos, mica or other refractory 
material. It is furthermore provided 
with an opening across which is secured 
a flexible piece of foraminous material, 
such as cotton cloth, which is secured to 
the inside of the shell and made of suit- 
able size to more than cover the opening. 
Under normal conditions this cloth is 
pressed inwardly and therefore projects 
more or less into the shell, yet, being 
flexible, is capable of being pressed out- 
wardly through the hole, and thereby 


. caused to project so that it can be readily 


seen. ‘The leads pass through the end 
caps and are connected by a suitable fuse 


wire. They are also preferably con- 
nected by a small shunt wire, though this 
may be omitted if desired. Arranged di- 
rectly over the fuse wire and preferably 
secured to the shunt wire is a gas-produc- 
ing element, such, for instance, as picrate 
of potassium, which is contained in a 
suitable capsule. In operation, the gas- 
producing element is ignited by the arc 
produced by the rupture of the fuse wire, 
and the gas generated will cause an in- 
crease of pressure within the shell. As 
a result, the cloth indicator will be blown 
outwardly and thus being exposed will 
show which case contains the blown fuse. 
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Sale of the Stanley Electric Manu- 
facturing Company. 


The announcement was telegraphed 
from Pittsfield, Mass., on Wednesday of 
this week that the sale of the Stanley 
Electric Manufacturing Company to 
several capitalists identified with the 
(reneral Electric Company had been con- 
summated, the Messrs. F. W. Roebling 
and F. A. C. Perrine retiring. It is un- 
derstood that the Stanley company will 
continue to manufacture in Pittsfield on 
an expanding scale. 


WISCONSIN TELEPHONE ASSOCIATION. 


ANNUAL CONVENTION IN MILWAUKEE. 


The Independent Telephone Associa- 
tion of Wisconsin met in annual conven- 
tion on Wednesday of this week at the 
Hotel Pfister. Everyone was quite en- 
thusiastic over the important progress 
made by the association. The manufac- 
turers were strongly represented, and 
there was a fair attendance of operating 
companies. 

President Richard Valentine, of Janes- 
ville, Wis., in his annual address referred 
to the splendid progress of the associa- 
tion during the past year. There are now 
200 independent exchanges in the state, 
1,000 toll stations and 30,000 subscribers. 
He discussed also the Berliner patent suit. 

Among the firms represented were: 
The Kellogg Switchboard and Supply 
Company, by R. Manson, G. L. Ains- 
worth; Farr Telephone Company, Chas. 
W. Farr; Western Telephone Construc- 
tion Company, J. E. Keelyn; Vought- 
Berger Company, La Crosse, M. T. Ber- 
ger, C. M. Daugherty; Stromberg-Carl- 
son Company, J. J. Nate, A. S. Munsell ; 
American Electric Telephone Company, 
Max W. Zabel, H. P. Blacklege; Holtzer- 
Cabot Company, Boston, E. R. Harding, 
T. M. Meinema; Automatic Electric 
Company, J. F. Crook; Lindsley Brothers 
Company, E. A. Lindsley; American Fuse 
Company, Frank J. Jones, J. J. Ken- 
ney ; Electrical Appliance Company, S. A. 
Densmore, J. B. McMullin; Standard 
Telephone Company, Madison, J. H. 
Parish, W. A. Taylor; Sterling Tele- 
phone Company, La Fayette, F. E. 
Rotchka, Clyde Dunseth; Chicago Tele- 
phone Holder, F. W. Pardee; Chicago 
Pay Station Company, J. C. Finch; 
Standard Underground Cable Company, 
E. T. Pietscker, J. R. Wiley; M. B. 
Austin Company; F. Bissell Company, 
Toledo; Illinois Electric Company, N. G. 
Harvey, C. W. Bacon, C. L. Pierce, Jr.; 
Illinois Electrical Specialty Company, 
F. B. Patton; Green Telephone Company, 
Milwaukee, J. H. Green ; Eureka Electric 
Company, J. J. Kusel; Julius Andrae, 
Milwaukee, J. C. Schmidtbauer, H. J. 
Meyer, F. T. Andrae; Chicago Telephone 
Supply Company, Elkhart, S. A. Duvall; 
John A. Boebling’s Sons Company, Geo. 
C. Bailey ; Bell of Baraboo. 
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Reviews of 


Railway Train Lighting by Electricity. 

This is @ description by Mr. G. H. 
Dowling, of Stone & Company’s system of 
lighting railway trains by electricity. The 
generator is a shunt-wound machine with 
ring armature, and has an output of 
thirty amperes at twenty volts. It is sus- 
pended by links from the car sills, and 
driven from the axle by means of a belt. 
The pole-changer operates by friction, 
and in its motion to the right or the left 
makes successive contacts on the dynamo 
switchboard. The first contact connects 
in the field of the generator and brings 
the machine up to full excitation, so as to 
prevent a heavy rush of current at the 
moment of cutting in the armature, which 
is effected by the next movement of the 
switch. This switch is operated ‘by a 
centrifugal governor, throwing the switch 
arm to the right or left according to the 
direction of the car. The switch arm, 
which is normally held in the off position, 
is thus acted upon by a force proportional 
to the speed of the car, the final connec- 
tion being made when the car has at- 
tained a speed of ten miles an hour. Regu- 
lation of the generator is effected by al- 
lowing the belt to slip. The generator, 
when in action, charges two batteries of 
accumulators from which circuits are run 
to the lamps. The author concludes his 
paper by a summary of the troubles met 
with in operating a system of this char- 
acter, and suggests remedies for these.— 
Abstracted from the Electrical Engineer 
(London), January 23. 

a 
Electromotive Force in Plants. 

Mr. A. B. Plowman has made a careful 
study of the electromotive forces set up 
within living vegetable matter. The first 
svstematic study of the electrical proper- 
ties of plants was made by J. B. Sander- 
son. His work, which was carried out 
with much care, has been gone over by the 
author, and his conclusions, in the main, 
verified. In this work care must, of 
course, be taken to prevent the introduc- 
tion of: other sources of electromotive 
` force, particularly as the values to be 
measured are very minute. It is also 
necessary to prevent injury to the plant 
in this study. The conclusions arrived at 
by the author may be summed up as fol- 
lows: The functional activities of a plant 
give rise to conditions of electrical poten- 
tial in its parts, the intensity and relative 
sign of which depends upon the physio- 
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logical condition of the plant, as well as 
its electrical conductivity. The normal 
electromotive force in a plant may be 
modified by a brief application of forced 
currents, this result apparently being due 
in part to a change in resistance, and in 
part to a modification in the vital activity 
of the protoplasm. Slight mechanical in- 
juries do not perceptibly modify the nor- 
mal] current, but extensive mechanical in- 
jury or high temperature destroys this. 
Extensive injuries to a plant excite an 
electromotive force spreading from the 
point of injury through the tissues.— 
Abstracted from the American Journal of 
Science (New Haven), February. 


a 
Static Electricity Applied to Ore Dressings. 


In this article Mr. W. G. Swart gives 
some interesting figures of the operation 
of the ore separator invented by L. I. 
Blake and L. N. Morscher. The method 
used in this machine consists in bringing 
the mass of ore particles into contact with 
a statically charged metallic surface. 
Such particles as possess relatively high 
conductivity are instantly repelled, while 
those of low conductivity are not repelled 
until sufficient time has elapsed to allow 
them to be pulled out of their original 
path and caught in a separate receptacle. 
In developing this apparatus much origi- 
nal work has been done toward applying 
static electricity to practical use. The 
inventors have developed a static genera- 
tor of improved pattern, and by careful 
experimentation and study have been able 
to reduce the necessary voltage from 250,- 
000 to from 10,000 to 20,000. The 
separator used in these tests was a double 
one, twenty-four feet in length, forty-one 
inches wide and eighty-one inches high. 
One horse-power was required to drive 


this, this figure including the power con- . 


sumed by the static generator. In one ex- 
periment a zinc ore which was passed 
through had originally less than fifty per 
cent of gine, but the separated material 
contained over sixty per cent of zinc. 
Another ore passed through, containing 
originally about thirty per cent of zinc, 
contained after separation over fifty-one 
per cent of zinc. One of these machines 
has been working steadily at the Colorado 
Zine Company’s plant, Denver, Col., doing 
this character of work.—Abstracted from 
the Mining and Scientific Press (San 
Francisco), January 24. 


The Electrical Operation of Cotton 
Factories. 


This article by M. J. Montpellier first 
discusses the general advantages of elec- 
tricity for weaving mills, and then con- 
siders the specific case of the Société 
Cotonniere at Mirecourt, France. To 
operate this factory machanically, a 500- 
horse-power steam engine making seventy- 
five revolutions per minute would be re- 
quired. Power from this would be trans- 
mitted by ropes and gears to the various 
line shafts throughout the mills. By em- 
ploying electrical transmission instead of 
mechanical, a higher speed, and therefore 
cheaper, engine could be used, and the 
transmitting ropes, belts and gears would 
be done away with. The estimated cost 
for the first method was $31,088 (155,410 
frances). An electrical transmission sys- 
tem for the same work would cost $30,488 
(152,440 francs). From this it appears 
that the electrical system would be so much 
cheaper than the mechanical. Comparing 
the efficiencies of the two systems, again 
the electrical is found to be the better. 
The efficiency of mechanical transmis- 
sion is given as 66.8 per cent; for elec- 
trical transmission the figure is 71.7 per 
cent, or about five per cent better than the 
other. There is, moreover, a considerable 
reduction in the cost of maintenance of 
the belts, ropes and gears, and ill effects 
of weather on the ropes are removed. In 
the electrical system adopted the lines of 
overhead shafting were retained. These 
were divided into pairs, each pair being 
driven through belts by one motor. In 
the carding and spinning mills the motors 
are installed in small bays thrown off 
from the operating room, and thus do not 
encumber the main floor. This installa- 
tion has been operating very successfully, 
and all the advantages expected have been. 
obtained.—A bstracted from L Electricien 
(Parts), January 17. 

a 
The Electric Lighting of Erith, England. 

The new lighting station of Erith was 
recently put into service. As the district 
here is somewhat scattered, and there is 
some demand for power, a high-voltage, 
three-phase system was installed. Cur- 
rent is produced at 3,000 volts and con- 
veyed to certain points in the supply area, 
where it is transformed down to 200 volts 
for lighting and 350 volts for power. The 
station is conveniently located with re- 
spect to coal and water facilities, and the 
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building arranged to allow for extensions 
and the introduction of a possible dust 
destructor. The boiler-house equipment 
comprises two Lancashire boilers, deliver- 
ing steam at 160 pounds, and a Green fuel 
economizer, two feed pumps being pro- 
vided, one electrically driven. There is 
also a surface condenser. The engine- 
room equipment consists of two 125- 
kilowatt steam alternators directly coupled 
to vertical compound self-lubricating en- 
gines. The speed of the large sets is 375 
revolutions per minute, and of the small 
set, 500 revolutions per minute. The 
alternators are of the revolving field type, 
the poles being composed of cast steel. 
The armature coils are star-connected. 
The current density in the armature is 
less than 2,000 amperes per square inch, 
and in the ficld magnets less than 1,000 
amperes per square inch. The frequency 
is fifty cycles per second. Each alternator 
is fitted to a direct-driven six-pole or 
four-pole shunt-wound exciter. The 
switchboard is arranged for three alter- 
nators and exciters, and four outgoing 
circuits, and permits any alternator to be 
coupled separately to any circuit No part 
of the front of the board carries a high 
pressure. There are two switchboards— 
one mounted behind the other, one carry- 
ing the switch handles, recording instru- 
ments and synchronizing gear, while the 
one in the rear carries the gear for the 
outgoing cables. The lines to the dis- 
tributing mains are three-core, paper- 
insulated, steel-armored feeder cables, 
laid in wooden troughing, filled in with 
refined Trinidad bitumen, and covered 
with tiles. The distributing mains are 
two, three or four-core cables.—A bstructed 
from the Electrical Review (London), 
January 16. 


_ Electrical Pumping Installation. 

Electrical pumping in mines has scored 
a number of successes in the last few 
years. 
scribes the pumping plant of the de 
Roche-la-Moliere et Firminy, France. The 
generator is directly connected to a Cor- 
liss engine, the speed of which can be 
varied from 50 to 100 turns per minute. 
The engine is rated at 300 horse-power 
at 100 turns. The generator delivers 
three-phase current at 1,000 volts and a 
frequency of twenty periods per second at 
a speed of 100 turns per minute. The 
stationary armature is wound with 
seventy-two coils, each consisting of six 
conductors, and each conductor being 
made of three wires in parallel, the diam- 
eter of each wire being 4.8 millimetres. 
The revolving field has twenty-four poles, 
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and the exciter is coupled directly to the 
generator shaft. The pump, which is lo- 
cated in a chamber in the mine, is directly 
driven by a 200-horse-power, three-phase 
induction motor making 100 turns per 
minute and taking current at 970 volts, 
twenty cycles per second. The diameter 
of the stator is 1.8 metres. It is wound 
for twenty-four poles, having 216 slots, 
or three slots per pole per phase. Each 
slot contains five conductors, each con- 
ductor being formed of three wires in 
parallel, 4.8 millimetres in diameter. The 
rotor contains 288 slots or four slots per 
pole per phase. Each slot contains a con- 
ductor formed of twelve wires in parallel. 
The diameter of the rotor is 1.797 metres. 
The work of the pump is varied bv vary- 
ing the speed of the engine at the station. 
Two governors are provided—one con- 
trolling the speed between fifty and 
seventy turns per minute, and the other 
all speeds above. Tests of this motor, 
made before installation, show an effi- 
ciency of about ninety-five per cent, and 
a power-factor at full load of eighty-five 
per cent. The efficiency of the generator 
is given as ninety-three per cent at full 
load. The losses in the cables are esti- 
mated at two and one-half per cent, mak- 
ing the total efficiency of the installation 
eighty-five and two-tenths per cent.— 
Abstracted from the Revue Technique 
(Paris), December 25. 
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Negative Boosters. 

In tthis communication the author, 
whose name is not given, considers the ap- 
plication of negative boosters to railway 
work. In Great Britain the Board of 
Trade regulations limit the allowable drop 
of potential between any two points of 
the track to seven volts, so that the use 
of boosters has been necessary in many 
cases. The author considers specific 
cases, and shows the action af the booster 
very clearly. No economy is obtained by 
their use. In fact, they cause a greater 
loss of energy. In a case given, the loss 
in the booster and cable was over nine 
times that in the rail, being considerably 
more tthan would have been the case had 
the booster not been installed. Boosters 
may be excited in a number of ways: 
First, by a shunt circuit between the trol- 
ley and the track. This method is not 
automatic. The load on the booster is 
independent of the load on the station. 
Regulation must be effected by hand, and 
at periods of light load the booster is sim- 
ply wasting energy. A second method 
uses a series machine. This is but slightly 
self-regulating, and usually calls for a 
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shunt-regulated resistance in parallel with 
the field winding. A third method con- 
nects the field of the booster in series 
with the rails. This arrangement is auto- 
matic, but is not suitable for systems 
where the tracks branch in several direc- 
tions. The best method is to connect the 
field of the booster in series with a posi- 
tive feeder, running to the same point as 
the booster cable. The loss of pressure 
in the trolley wire and the rails will be 
approximately proportional, and the ar- 
rangement is self-regulating. The author 
then gives a method for determining the 
proper location of booster cables. A chart 
is constructed, showing the worst posi- 
tion of the cars, the current taken by each, 
and the distances from the power-house. 
Knowing the rail resistance, the drop in 
potential per yard can be calculated, and 
the point found where a booster cable will 
be needed. The method is made clear by 
a numerical example.—Abstracted from 
the Tramway and Railway World (Lon- 
don), January 15. 
a 
Discharge in an Electric Field. 

When a spark-gap is immersed in a 
transverse electrostatic field the discharge 
potential is reduced. M. Cantor, from 
whose researches this is known, has also 
found this is the case, not only when the 
field is steady, but when it is alternating. 
The alternating ficld was produced by a 
condenser fed by an induction coil. The 
wire conveying the condenser discharge 
was attached to a tube which contained 
the spark-gap to be studied, and it was 
found that the discharge potential of the 
latter fell from 3,200 volts to 2,200 volts. 
In another experiment two copper discs 
100 millimetres in diameter were mounted 
at a distance of forty millimetres apart 
and insulated. One of them was then 
connected with the wire conveying the 
alternating discharge, while the other was 
connected with the knob of an electro- 
scope. A positive charge of the electro- 
scope was maintained intact, but a nega- 
tive charge was quickly dissipated. All 
this was observed without the trace of a 
discharge between the plates being ob- 
served. No difference was made, indeed, 
bv introducing a slab of paraffin between 
the plates—Abstracted from Electrical 
Engineer, London. 

gs 

Brittle copper when heated to redness 
‘becomes soft and is said to be “annealed,” 
whether cooled quickly or slowly. Com- 
mercial copper usually contains small 


amounts of silver, arsenic, bismuth, iron 
and other metals, but is pure enough for 
most practical purposes. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Revolving Fan Motors for Alternat- 
ing and Direct Currents. 
While the fan motor has been for some 
time recognized as a very necessary piece 
of apparatus, there has been more or less 
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Fig. 1.— ALTERNATING-CURRENT REVOLVING 
Fan Moror. 
adverse comment on the use of electric 
fans, due to the current of air being pro- 
jected in a single direction. To obviate 
this alleged inconvenience there have 
been from time to time adaptations 
whereby the current of air might be pro- 
jected over broader ranges of air space. 
The accompanying illustrations show a 
motor which has been designed to auto- 
matically distribute an even current of air 
to all parts of a room. This consists of 
a spherical enclosed motor suspended from 
a ball-bearing so as to revolve around a 
vertical axis. ‘The case of the motor is 
small and of light weight, being three 
and five-eighths inches in diameter and 
cast of aluminum. The shaft of the 
motor upon which the fan is mounted is 
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Fic. 2.— Four. Poue FIELD Waaner FOR 
140-CYcLE MACHINs. 


placed at an angle of forty-five degrees 
to the vertical axis of the complete struc- 
ture. The result is that since the top fan 
blades are farther from the centre of ro- 
tation than the lower blades an un- 


balanced condition is produced which 
causes the motor to revolve in a horizontal 
plane, distributing, at intervals, the air to 
all parts of the room. 

Fig. 1 shows a new type of alternating- 
current revolving fan motor. These 
motors are built for either 60 or 140-cycle, 
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Fig. 38.— INDUCTOR ARMATURE FORK 140-CYCLE 
MACHINE. 


50 or.100-volt alternating current. The 
140-cycle machine is made of the induc- 
tion type, and is provided with a four- 
pole field magnet, Fig. 2, built up of 
punched and japanned laminations. The 
armature, Fig. 3, is of the squirrel-cage 
construction with laminated core, the con- 
ductors consisting of uninsulated copper 
rods which are placed in slots crossing 
the core diagonally. 

The low-frequency motor is of the com- 
mutator, instead of the induction type. 
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Fie. 4.—FieELD MAGNET FOR Luw. FREQUENCY 
MACHINE, 

The field magnet, Fig. 4, and the arma- 

ture, Fig. 5, are laminated. 

The armature core discs or laminations 
are twisted so as to make the slots into 
which the windings are placed diagonal 
to the face of the core, the object of this 
being the same as in the 140-cycle ma- 
chine. 

The carbon brushes are of rectangular 
cross-section and mounted in brass tubes 
into which they fit closely. The brushes 
are pressed against the commutator 
by springs which are contained in the 
tubes immediately back of the brushes, as 
in the ordinary cartridge type of brush- 
holder. The spring tension, however, is 
adjustable by means of screws in the back 
ends of the brush-holders. This construc- 
tion is shown in Fig. 6. 

The bearings are of the self-oiling type 
and are very durable, being cast of mag- 
nolia metal under heavy pressure. They 
are provided with felt oil retainers, so 


that one oiling will last for a great length 
of time. The bearings are constructed so 
that they can be quickly replaced should 
they become accidentally damaged. 
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Fig. 5.—ARMATURE FOR Low-FREQUENCY 
MACHINE. 


In the direct-current motor the sus- 
pension ball-bearing, shaft-bearings, posi- 
tion of shaft with reference to the vertical 
axis of the structure, and the method of 
leading in the current to the motor 
terminals are the same as in the alter- 
nating-current machine. The field mag- 
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Fic. 6.—BRUsSH ADJUSTMENT AND TENSION 
SPRING. 


net is built up of punched and japanned 
laminations, the armature being drum- 
wound and the windings placed in slots 
diagonal to the surface of the armature 
core. The brush-holder mechanism is 
identical with the brush-holder mech- 
anism of the sixty-cycle alternating-cur- 


Fie. 7.—DrreEct-CURRENT REVOLVING FAN 
MOTOR. 


rent fan motor described above, and in 
appearance these are practically the same. 
Fig. 7, however, shows the appearance of 
the direct-current revolving fan motor. 

These machines are manufactured by 
the Fort Wayne Electric Works, Fort 
Wayne, Ind. 
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Special Clay Products. 

The many large developments which 
are under way in the form of subways and 
electrical railway systems have drawn at- 
tention to the great increase which recent 
years have brought in the use of special 
clay products. 

One of the most successful uses to 
which ¢lay has been put is in the manu- 
facture of conduit for underground con- 
struction and insulating blocks for third- 
rail systems. The adaptability of vitri- 
fied salt-glazed clay in these services is 
readily conceded. 

At South River, N. J., the Standard 
Vitrified Conduit Company has in oper- 
ation one of the largest and most modern 
works for the production of vitrified salt- 
glazed clay products in the world. In 
conduit alone the capacity of this works 
is 25,000,000 feet annually. Approxi- 
mately, 18,000,000 feet of conduit were 
used in the United States last year. Ac- 
cording to these figures this works has 
sufficient capacity to supply the entire 
needs of the country. 

The accompanying illustration, Fig. 1, 
shows the standard form of third-rail in- 
sulator manufactured by this company. 
This insulator is the invention of Mr. 
Patrick S. Hlaley, superintendent of the 
Chicago Electric Railway, and the patent 
was granted on July 7, 1896. Dating 
from December 12, 1902, the life of the 
patent is controlled by the Standard Vit- 
rified Conduit Company. This insulator 
consists of a malleable iron stool, over 
which is fitted a petticoat of vitrified salt- 


glazed clay. Fastened to the top of this 
insulating block, as may be seen from the 
engraving, is a suitable clamp which is 
connected by a threaded bolt which se- 
curely grips and holds the flange of the 
rail. The recent troubles which some of 
the elevated railroad companies have ex- 
perienced with reference to the lodgment 
of sleet and ice during severe storms may 


AN INTERESTING RESULT OF A TEST FOR PRESSURE RESISTING QUALITY. 
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possibly necessitate the construction of a 
different form of rail. This company 
now controls a number of clamping de- 
vices which will adapt this insulator block 
to any conceivable departure of rail con- 
struction. | 

This insulator has been made the subject 
of some very interesting tests as to its 
electrical and mechanical qualities. One 
test, submitted by Mr. Hugh Hazleton, 
electrical engineer of the 
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MANHATTAN THIRD-RAIL INSULATOR. 
Railway Company, shows that the resist- 
ance of a dry insulating block varied be- 
tween 9.8 and 10 megohms. The resist- 
ance of a wet insulating block varied be- 
tween 77,800 and 126,000 ohms. A 
breakdown test, dry, gave 15,500 to 16,- 
000 volts. Another recent test gave a 
breakdown result of 13,000 volts alter- 
nating current when dry, and 10,000 volts 
alternating current when wet. The leak- 
age of current at 530 volts direct current 
was unappreciable when dry, and ten 
milliamperes when wet. 

In Fig. 2 is shown the result of a 
breakdown test for mechanical strength. 


It will be noted that the malleable iron 
stool has been bent, and the hardwood 
plank upon which it rested has been split 
and indented. This test was continued 
to a point where the petticoat had been 
entirely broken away and the portion be- 
tween the point of pressure and the iron 
stool still remained intact. This pressure 
was stopped when an application of 51,- 
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000 pounds had been applied. A note 
might be made here of a similar test made 
by Dr. McKenna about a year ago. This 
test was made on a third-rail insulator 
made of fire-clay, this standing a crush- 
ing test of 19,500 pounds. Since this 
time these insulators have been made of 
pure stoneware clay, with the result above 
stated. 

The malleable iron castings for the 
stools are made by the Malleable Iron 
Fittings Company, of Branford, Ct. 
Owing to the magnitude of this com- 
pany’s plant and the facilities for making 
the best castings, this part of the device 
has been found to be absolutely satisfac- 
tory in service. 

The use of this insulator has been very 
great, and the anticipations of the com- 
pany are that it will have a very much 
greater use in the future. Eighty thou- 
sand of these have been supplied to the 
Manhattan Railway Company, of New 
York, and have been successfully in- 
stalled. As the general characteristics of 
all of the lines now being laid down by 
the Interborough Rapid Transit Company 
will partake of this same construction, it 
ìs very likely that this form of insulator 
will be used on all of the third-rail sys- 
tems of the continuous network of tracks, 
the ramifications of which will enter New 
Jersey, New York and Long Island. 

These insulators are also favorably re- 
garded by a number of other large in- 
stalling corporations, notably a seventy- 
mile third-rail proposition in Ohio; and, 
abroad, the chief engineer of the Yerkes 
railways in England, and the engineering 
department of Robert W. Blackwell & 
Company, of Paris. , 

Mr. R. W. Lyle, president and general 
manager of the Standard Vitrified Con- 
duit Company, is one of the foremost 
workers in the manufacture of clay and 
pottery-ware. Mr. Lyles experience in 
the manufacture of these products has 
extended over thirty-five years, and he is 
an undisputed authority on this subject. 
While part owner of the American Vitri- 
fied Conduit Company he secured a very 
large order from the Manhattan Elevated 
Railway Company, and also an order for 
2,500,000 feet of conduit. The subway 
at Baltimore, where 5,000,000 feet of con- 
duit have been laid, is another instance 
of the magnitude of the orders which Mr. 
Lyle has been filling. Another large 
order was for 3,000,000 duct feet of con- 
duit for the Narragansett Electric Light- 
ing Company, of Providence, R. I.; and 
the various branches of the Bell telephone 
svstem have also given many large orders 
for this conduit. Mr. B. S. Barnard is 
associated with Mr. Lyle as vice-president 
and secretary of the Standard Vitrified 
Conduit Company, and has personally se- 
cured some of the largest orders for this 
material which have ever been placed. 

The New York headquarters of this 
company are at 39-41 Cortlandt street. 
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Open and Enclosed Dynamos and 
Motors. 

The accompanying illustration shows 
the style of the standard semi-enclosed 
motor and dynamo made by Fairbanks, 
Morse & Company, Chicago, Ill. These 
machines embody several features of con- 
struction which make them worthy of 
note. As may be seen from the illustra- 
tion, the brush-rocker on these machines 
is placed against the pole frame, where it 
is securely held by the yoke, and is free 
to turn with the brushes to their best 
point of commutation. All parts of the 
rocker and brush-holders are fitted to 
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rings, and the bearings, to corresponding 
plugs, ensuring perfect fit and increased 
durability. 

The commutator is large in size com- 
pared with the armature, and the com- 
mutator bars are of drop-forged Lake 
Superior copper. 
` Set screws are furnished, which engage 
into tapped holes in the yoke, these being 
used to adjust the armature centrally 
with the longitudinally magnetic pull. 
By turning these screws in or out, just 
the right play can be given the armature 
without danger of heating. In changing 
armatures this is a great convenience. 


SEMI-ENCLOskD Motor, SHOWING ROCKER-ARM AND Brus RIGGING. 


gauges and drilled with jigs, and it is 
at once possible to make the most accurate 
spacing and avoid sparking troubles. 

The core of the armature is built up 
of thin laminations of annealed iron, with 
ventilating spaces at intervals, the notches 
in which the coils are laid being made 
with a special punching-press, giving 
correct alignment to the slots without 
further tooling. On small machines, 
form-wound coils are used. Large ma- 
chines use bar-wound armatures, the bars 
being forged into shape before the insula- 
tion is supplied. The armature shaft is 
made from high-grade steel stock, forged 
down to one-eighth-inch finished size. All 
of the journals are fitted to standard steel 


The field poles are built up of thin 
laminations of soft steel, pressed solidly 
together and securely clamped between 
malleable iron side pieces. Pole-tips are 
punched on the blanks, and a slot is made 
across the face, affording free ventilation 
and holding the point of commutation 
practically constant for all loads. 

Contact between the pole-piece and 
pole-rings is made by grinding both sur- 
faces so accurately that, it is claimed, tests 


show the magnetic resistance is not meas- 
urably increased. The shunt field coils 
are wound on heavy cast-iron forms, each 
layer being soaked with thick shellac and 
baked dry. When taken from the form 
they are hard throughout and perfectly 
insulated. 
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Integrating Wattmeter for Direct- 
Current Service. 

The new Duncan integrating watt- 
meter, several views of which are shown, 
is of recent development, embodying the 
most modern features of design and con- 
struction, and represents the work of 
years of experience. 

The castings of the meter are made 
from nickel aluminum, making it light in 
weight, while every part is easy of access 
and interchangeable. 

The terminals are situated at the top of 
the meter and connect the series coils 
with the inleading wires from the circuit, 
thereby removing these leads away from 
the retarding magnets at the bottom. 

The registering train is made large, 
and all of its parts are carefully adjusted 
to ensure ease of operation and freedom 
from “sticking.” The pinions and gear- 
wheels are cut accurately bv automatic 
machinery and assembled by experienced 
watchmakers. It is also provided with 
dowell pins, so that when it becomes neces- 
sary to remove it from its bracket it can 
be again put back exactly into its posi- 
tion, enabling the worm-wheel and worm 
to mesh as originally set. 

The dial is of large surface, making 
it easy to read at a distance, and has a 
porcelain face. The circles and figures 
are printed in heavy type and read in 
kilowatt-hours. Dials can also be fur- 
nished to read in “watt-hours,” “horse- 
power-hours,” “board of trade units” or 
“dollars” and “cents.” 

A feature of this meter is that it is 
direct reading—that is, the dial shows at 
all times the actual amount of energy that 
has been consumed without having to 
employ a “constant” or “multiplier.” 

The cast back or support of the meter 
is provided around its outer edge with a 
groove that is lined with heavy felt and 
over which the case closely fits, rendering 
the meter dust and insect-proof. The 
dust-proof case is hinged at the bottom 
and is provided with a single screw at the 
top which answers for screwing it tightly 
into position and sealing the meter at the 
same time. 

The series coils are machine wound 
and heavily insulated with linen tape 
after which they are immersed in copal 
varnish, then baked for several hours 
until they are thoroughly dry. This en- 
ables them to withstand any commercial 
pressure without breaking down. 

The front series coil can easily be re- 
moved from the meter by simply taking 
out the four screws that hold its corner 
clamps to the brass supporting rods. This 
removable feature of the front coil fur- 
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mishes a quick and excellent means for 
inspecting the armature. 

Great care has been exercised in select- 
ing a resistance wire that will not become 
brittle and break by being alternately 
heated and cooled. The wire is wound in 
sections upon a flat insulated support 
having saw-tooth edges, so that the dif- 
ference of potential between each ad- 
jacent section is reduced to a minimum. 

A special alloy, selected for its dura- 
bility, has been adopted for the com- 
mutator. The segments are accurately 
cut and insulated from each other and 
from the spindle so as to prevent any pos- 
sibility of the armature circuit becoming 
grounded at this point. 

The brushes are easily detached by the 
removal of two small screws which per- 
mits of their being lifted out for in- 
spection without interfering with the 
shunt-circuit wires. When they are de- 


METER, WITH CAsE REMOVED. 


tached they can be thoroughly cleaned 
and polished if necessary and replaced 
again without changing their original 
tension. 

The spindle is provided with a remov- 
alle pivot point which is made from the 
best quality of steel piano wire hardened 
in mercury, then polished to a fine finish 
with Vienna lime and rouge. The point 
of these pivots is carefully rounded off by 
a machine expressly designed for the pur- 
pose, so as to give the least tendency to 
wear and at the same time reduce the 
friction to a minimum. 

Ceylon sapphires of a great degree of 
hardness are used. These are made in 
accordance with a special design, and 
polished until they are entirely free from 
scratches or flaws. The size and form of 
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the cup is such as to give the best possible 
results with the aforementioned pivot 
point, resulting in low friction and long 
life. 

To protect the jewel against jarring 
and vibration it is seated upon a small 
spring which is adjusted to exactly 
balance the weight of the revolving ele- 
ment, and upon the slightest jar being 
imparted to the meter the spring takes 
it up and relieves the jewel from any pos- 
sibility of being damaged. 


SIDE VIEW, SHOWING DETACHABLE AND 
HINGED Cask. 


To those who wish to use the best bear- 
ing possible, the makers of this meter state 
that they ean furnish a diamond jewel 
bearing with this meter. It consists of a 
diamond step having a sapphire guide 
mounted upon it, and within which the 
spindle point revolves, the whole being 
seated upon a delicately adjusted spring 
to protect it against jarring in a manner 
similar to that of the sapphire bearing. 

Tests of meters equipped with these 
diamond jewels have demonstrated their 
remarkable ability to withstand wear and 
friction. 

Realizing the importance of having 
magnets that will withstand variations in 
temperature and mechanical vibration in- 
cident to shipping and handling, and still 
maintain their strength for the purpose 
of enabling the meter to remain accurate 
for an indefinite period, a great deal of 
study has been given and many experi- 
ments made with the view of producing 
magnets whose permanency or magnetic 
retentivity could be relied upon, and in 
this direction the makers feel satisfied 
that their efforts have been successful. 

The usual means to compensate for the 
changes in friction of the meter is also 
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provided to ensure low load accuracy. 
This consists of a small coil wound with 
many turns of fine wire and connected 
in series in the armature circuit and 
placed within the front series coil ad- 
jacent to the armature. It is held in 
position by four small wire brackets and 
thumb nuts which prevent it from chang- 
ing its position during shipment. 

The testing constant (K) of each 
meter is marked upon the disc, and as 
an example it will ‘be found in the case 
of a ten-ampere, 110-volt meter to be 
worked K1%4. It should be borne in mind 
that this testing constant is to be used 
only in testing the meter, and must not 
be used in connection with the dial when 
the monthly readings are taken for the 
purpose of making out the bills for cus- 
tomers. The dials are direct-reading and 
do not require any constants. 

This meter, while especially adapted for 
measuring the energy or direct-current 
lighting and power circuits, will also ac- 
curately measure alternating currents of 


FRONT SERIES Corn REMOVED TO INSPECT 
ARMATURE. i 


any power-factor, wave-form or fre- 
quency. 

The Duncan Electric Manufacturing 
Company, of La Fayette, Ind., is the 


manufacturer of this meter. 


The History of the Baldwin Loco- 
motive Works. 

Through.the courtesy of Mr. Henry A. 
Cleverly, we are in receipt of a volume 
detailing the history of the Baldwin 
Locomotive Works. This takes us from 
the original establishment by Matthias W. 
Baldwin in 1831 up to the present time, 
and details in an intensely interesting 
way the great development in locomotive 
construction, giving details of construc- 
tion, half-tone illustrations of locomo- 
tives and statistics. The book is 634 by 
914 inches, contains 100 pages, is printed 
on heavy glazed paper, and well bound in 
green cloth with a decorative title in gold, 
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Direct-Current Ceiling and Bracket 
Fans. 

For the season of 1903 the Robbins & 
Myers Company, of Springfield, Ohio, has 
made but little change in the essential 
design of its standard direct-current ceil- 
ing fans, desk fans and bracket fans. 


Fie. 1. 


Fig. 1 shows the actuating 
mechanism of the ceiling fan, 
and while this has been de- 
scribed at previous times, a 
brief reference to the principal 
parts will be of interest at this : 
season. fi 

The commutator is built of } 
copper segments cut from 
hard-drawn ‘bar and insulated 
with pure mica, mounted on a 
steel sleeve between steel col- 
lars. The lead wires are 
bound to an asbestos insulating 
ring on the rear collar and are 
soldered into slots milled in 
the corners of the segments. 

The brush-holders are of 
this company’s well-known 
“cartridge” type, consisting 
of a thin brass shell held in place by a 
rigid insulated clamp to which the lead 
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a five-sixteenth by one and one-quarter- 
inch round pencil carbon brush, fed 
radially by a piano wire compression 
spring. 

The shaft is made of steel tubing, ac- 
curately turned and pol- 
ished on lathe centres. 
The bearings are made 
of high-grade hardened 
bearing metal, and are in 
the form of straight 
sleeves compressed into 
seats in the end-plates, 
into 
The 


design of the bearings 1s 


which bring them 


positive alignment. 


such that the journals 
are constantly immersed 
in oil, which is contained 
in large oil cups. This is 
plainly shown in Fig. 1. 

The magnetic circuit, 
which is cast in one piece, 
is formed of a yoke-ring 
and two pole-pieces with 
two projecting horns 
over which the field coils are slipped into 
place. 

The insulating hanger is made of 
leather, and the switch and resistance 


Fig, 3. 


tubes are placed in the top of the fan and 
are connected up independently in such 


wire is fastened. This cartridge contains manner that they may be removed without 
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disturbing either the mechanism or con- 
nection of the rest of the fan. 

Fig. 2 shows the standard direct-cur- 
rent ceiling fan, style “B,” and Fig. 3 
the sixteen-inch, direct-current desk fan. 
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Fie. 2. 


An Electric Sounding Machine. 


This machine is so constructed that it 
may be clamped on the rail of any vessel. 
The sinker or lead is dropped into the 
water, and upon touching bottom the cir- 
cuit is closed, which rings the bell in the 
machine. At the same time, the hand on 
the dial indicates the exact number of 
fathoms of water. 

The dial has several different readings 
—one reading for the vessel standing 
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still, one for a speed of four miles per 
hour, one for a speed of eight miles per 
hour, ete. The soundings may be taken 
without checking the speed of the vessel, 
and twenty fathoms can be registered in 
less than half a minute. After complet- 
ing the sounding, the sinker can be wound 
in by an electric motor contained in the 
machine, or by a crank fitted for this pur- 


This machine is the invention of C. W. 
Farr, president of the Farr Telephone 
and Construction Supply Company, Chi- 
cago, Ill. 
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Ceiling Fan for Direct Current. 

The D. L. Bates & Brothers Company, 
of Dayton, Ohio, has recently placed on 
the market a new ceiling fan for direct 
current, which is designated as style E, 


Fic. 1. MECHANICAL FEATURES OF FAN. 


a detailed illustration, Fig. 1, showing 
the mechanical features of the fan. 

The field has six round poles, the coils 
being wound on hard fibre spools which 
are slipped over the poles and wedged 
into position. The armature is of the 
well-known slotted type with form-wound 


Fie. 2.— Desk Far. 


coils properly placed on the armature 
core. 

Both field and armature coils are well 
distributed so as to give ample heat 
radiation. 

The brushes are carbon of rectangular 
shape, one-quarter by three-eighths inch, 
sliding in corresponding brass tube, the 
latter being heavily vulcanized on the out- 
side for insulation. As the brush-holders 
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extend through openings in the lower 
ornamental motor cover, renewals may be 
readily made without removing either the 
fan blades or the lower motor cover. The 
bearings are also anti-frictional and in- 
terchangeable, the lower bearing being 
self-aligning with the upper bearing by 
the weight of the armature. This fan is 
also furnished with single or three-speed 
switch attachment if desired. When 
switch attachment is used the revolving 
shaft is hollow with a switch stem extend- 
ing through it engaging with a porcelain 
switch attached to the top bracket and a 
key projecting below the blade carrier 
which is protected by a housing to prevent 
breakage. 

The motor is encased with an orna- 
mental casing which is finished in either 
nickel, oxidized copper or polished brass. 
All parts of the motor are made inter- 
changeable, so that repairs, if necessary, 
can be readily made. 

This firm will also continue to make 
its full line of ceiling, desk, bracket and 
trunnion fans, which has met with such 
success in the past. Fig. 2 shows the 
standard desk fan made by this company. 


ies Constant - Potential Inter- 
changeable Enclosed 
Arc Lamps. 


The accompanying illustra- 
tion shows the frame and 
mechanism of a new type of 
constant - potential enclosed 
arc lamp which has the 
meritorious feature of being 
practically interchangeable, 
and which can be used for 
both alternating and direct 
currents. 

The case used is weather- 
proof, made of sheet copper of 
sufficient thickness to ensure 
stability and strength, and is 
designed for either outside 
or inside service. The body 
of the case is composed of two 
doors which may be thrown open by turn- 
ing a latch, thereby exposing the entire 
working mechanism and making all parts 
of the lamp accessible. 

The clutch is of a ring type, and works 
directly upon the carbon. The portion 
in direct contact is of special insulated 
material and ensures a steadv clutch hold 
and freedom from burning out. Flexible 
cable contact is used, sliding contacts 
being obviated. 

The actuating mechanism is a lami- 
nated horseshoe magnet in the head of the 
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lamp, and is claimed to work equally well 
under any increase or decrease in voltage, 
from 6,000 to 16,000 alternations per 
minute. Between the poles of the magnet 
is the dashpot, and directly below it a 


INTERCHANGEABLE ARC LAMP. 


laminated armature attached to the dash- 
pot plungers. The connection from 
armature to clutch contains a flexible 
member in the form of an asbestos tube. 
A double-throw switch, situated on a 
porcelain base, changes the lamp from 
alternating to direct current, or cuts off 


DETAILS OF INTERCHANGEABLE ARC LAMP. 


the current entirely. The resistance 
wire is located around the porcelain base 
of the lamp in the direct path of a cur- 
rent of air, ensuring good ventilation. 
These lamps are manufactured by the 
Osborn-Morgan Company, Cleveland, 
Ohio. 
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DOMESTIC AND EXPORT. 


A STRPET RAILWAY MERGER AT LOUISVILLE—It is 
stated that a merger is projected between the Louisville Railway 
Company, the Louisville Gas Company, the Louisville Electric Light 
Company, and the Citizens’ General Electric Company. The Louis- 
ville Railway Company, the Louisville Electric Light Company and 
the Citizens’ General Electric Company are now maintaining 


separate power plants, and the various interests, it is announced, 


have teen working for some time towards a consolidation. 


TO ERECT POWER PLANTS IN THE CONNECTICUT 
VALLEY—A bill has been presented to the Connecticut legisla- 
ture by the general assembly, giving the New Milford Power Com- 
pany the privilege of building three dams across the Housatonic 
River at Kent, New Canaan and Salisbury. Each of these dams 
is to be the site of an electric power generating station. The 
proposition is to generate sufficient electric power to assure an 
immediate activity in manufacturing lines along the Housatonic 
River. 


NEW - NIAGARA POWER COMPANY GETS FRANCHISE-- 
Acting on the recommendation of the commissioners of the Queen 
Victoria Niagara Falls Park, the Ontario government has granted 
the franchise asked for by the new Toronto company for a power 
plant on the Canadian side of Niagara Falls. The chief members 
of the company are William MacKenzie, of MacKenzie & Mann, 
and Lieutenant-Colonel H. M. Pellat and Frederick Nichols. It is 
understood that the new company will commence preliminary 
operations at once. The intake will be between that of the Ontario 
and Canadian Niagara power companies, and the tunnel will be 
driven under the river bed and will have its portal at the foot of 
the falls. The work will take two years and will cost $5.000,000. 
A double cable line will be built from the falls to Toronto, and 
20,000 horse-power will be transmitted to that city. As stated 
before, among the company’s customers will be the Toronto Street 
Raitway Company and the Toronto Electric Light Company. The 
full capacity of the plant will be 125,000 horse-power. 


PERSONAL MENTION. 


PROFESSOR GEORGE F. BARKER, professor of physics at the 
University of Pennsylvania, was a visitor to New York last week. 


MR. H. C..HAWKS, of Boston, who is identified with several 
electrical manufacturing enterprises, was a New York visitor last 
week. 

COLONEL H. B. RAMEY, representing the Peerless Electric 
Company, of Warren, Ohio, has just returned from a month’s stay 
in Europe, having successfully furthered the foreign business of 
that company. 

MR. GEORGE A. McKINLOCK, president of the Central Elec- 
tric Company, of Chicago, passed through New York last week 
en route to the West Indies where he will spend a vacation of a 
month. His family accompanies him. 


PROFESSOR W. ELWELL GOLDSBOROUGH, the active chief of 
the department of electricity, Louisiana Universal Exposition, and 
professor of electrical engineering at Purdue University, La Fay- 
ette, Ind., is stopping in New York for several weeks. 

MR. MERRILL G. SMITH, M. E., Stevens, ’96, has been ap- 
pointed associate professor of mechanical engineering in the Clark- 
son Memorial School of Technology, Potsdam, N. Y. Mr. Smith is 
at present acting head of the Delaware State College. 


MR. HALBERT P. HILL has opened a New York sales office at 
135 Broadway for the Storey Motor and Electric Company. Mr. 
Hill is well known in the electrical field, and has had important 
connections with several prominent electrical interests. 

DR. A. E. KENNELLY, of Harvard University, will lecture be- 
fore the New York Electrical Society, 19 West Forty-fourth street, 
New York city, on Wednesday, February 18. His subject will be 
“The Mexican Gulf Cable.” Ladies are invited to the meeting. 

MR. WILLIAM E. ATHEARN, assistant electrical engineer of 
the Western Union Telegraph Company, has been appointed on the 
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engineering staff of the American Telephone and Telegraph Com- 


pany. Mr. Athearn will be succeeded by Mr. Frank Kitton, of 
Buffalo. 


MR. C. O. BAKER, JR., the platinum importer, returned last 
week from an extended trip in the West. The demand for the 
very valuable metal he exports and iefines is noticeably increasing 


in electrical circles, particularly with manufacturers of telephone 
switchboards. 


DIRECTOR WILLIAM S. ALDRICH, of the Clarkson Memorial 
School of Technology, Potsdam, N. Y., was in town attending the 
inauguration of the president of the Stevens University last week 
He also was present at the Institute dinner given in honor of Mr. 
Carnegie in New Yor« city this week. 


MR. CHARILES CUTTRISS, chief electrician of the Commercial 
Cable Company, and Mrs. Cuttriss, announce the marriage of their 
daughter Mary Edgeworth and Mr. William L. Adams. The cere 
mony took place on Saturday, February 7. Mr. and Mrs. Adams 
will reside in Livingstone, Guatemala, C. A. 


MR. W. A. VAIL has recently gone to Minneapolis, Minn., where 
he will assume the duties of assistant general manager of the North- 
western Telephone Exchange Company, of which company Mr. 
C. P. Wainman is general manager. The demand for telephones in 
the important territory of this company is constantly increasing. 


MR. AMASA P. FLAGLER, of San Francisco, Cal., loaned the 
photographs illustrating the article on the Pacific cable in this 
week's issue of the ELvectrican Review. Mr. Flagler is standing 
immediately to the right of Mr. Edgar C. Bradley, in the group 
takon during the ceremonies attending the laying of the San Fran- 
cisco end of the Pacifi¢ cable. 


MR. CHARLES D. SEEBERGER, the originator of the escalator 
system, sailed for Europe on the Oceanic, on February 11. Mr. 
Seeberger has gone abroad to complete arrangements for installing 
escalators in the stations of the new London Underground Rail- 
road, the preliminary negotiations having been conducted by the 
Waygood-Otis Company, of that city. 


MESSRS. J. RYMER JONES, Raymond C. Barker, Herbert E. 
Cann, F. C. Crawford, R. H. Mance and S. Manshon, of the India 
Rubber and Gutta Percha Telegraph Company, submarine cable 
department, returned this week irom participation in the laying 
of the Pacific cable for the Commercial Cable Company, and sailed 
for London, England, on the Oceanic, Wednesday of this week. 
While in New York they were entertained at luncheon by Captain 
W. L. Candee. 


MR. FRANK B. RAE, consulting electrical engineer, New York 
city, has contracted with the Denver Engineering Works, of Denver. 
Col., for the installation of a complete plant for the transmission 
of 600 horse-power, to be used for the operation of hoisting and 
pumping machinery in the Terrenates mines of the Terrenates Com 
solidated Mining Company, of Parral, Mexico. Turbine generators 
will furnish the current, which is to be conveyed about one and 
one-half miles by aluminum conductors to the hoists and pumping 
stations. Mr. Rae is consulting engineer for the Terrenates com: 
pany. 

AUTOMOBILE NOTE. 


CHICAGO AUTOMOBILE SHOW—The Chicago Automobile 
Clubs’ exhibition, which opens at the Coliseum on February 14, 
from present indications will ne one of the most important in pot 
of numbers of exhibits and departures in design of any heretofore 
held in this city. While the displays from American manufact'ir 
ers will be very complete, several distinctive exhibits will be show? 
from foreign manufacturers. It is stated that there are to be àt 
least fifty more machines exhibited here than were shown at tne 
recent New York exhibition. In connection with the exposition 
there is to be a meeting of the National Good Roads Commission 
under the patronage of the National Highway Association, th? 
National Good Roads Association, and the National Association of 
Automobile Manufacturers. This will be held in the Auditorium 
Friday, February 20. 
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ELECTRICAL SECURITIES. 


The past week has witnessed a slight reaction in the apathy 
which has characterized the market for some time past. This im- 
proved condition has been accompanied by a general rally in prices, 
and while there has been but little increase in the attention which 
the outside speculating public has given the market, the commis- 
sion houses are reporting very much better business. 

The present prospect of an early settlement of the Venezuelan 
affair has also had a healthy effect upon speculation, and the con- 
tinued reports of prosperity, particularly in the iron and steel trade, 
have also been an impetus toward better conditions. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 7. 


New York: Closing 
Brooklyn Rapid Transit.................. 68% 
Consolidated GaS......... ccc eee cece eee 217 


General Electric............c cee ceccccacs 193% 


Kings County Electric.................-. 225 
Manhattan Elevated...............0 cee eee 144% 
Metropolitan Street Railway.............. 137 
New York & New Jersey Telephone......... 167 
Westinghouse Manufacturing Company.. 213% 


The annual meeting of the New York & New Jersey Telephone 
Company will be held in Brooklyn, March 6. A special meeting 
will also be held on the same day for the purpose of voting upon 
a proposition to increase the number of directors from twelve to 
eighteen. 

The Manhattan report for the quarter ended December 31 shows 
gross earnings of $3,211,372, against $2,827,148 in 1901, an increase 
of $374,224. Expenses were $1,355,635, a decrease of $49,335 over 
the same period for 1901. The number of passengers carried was 
64,822,675, an increase of 7,596,825. 


Boston: Closing. 
American Telephone and Telegraph....... 164% 
Edison Electric Illuminating............. 279 
Massachusetts Electric................00.. 93 
New England Telephone.................. 135 
Western Telephone & Telegraph preferred. 97 

Philadelphia: Closing. 
Electric Company of America............ 914 
Electric Storage Battery common....... 79 
Electric Storage Battery preferred........ 79 
Philadelphia Electric..................00.068- 8,', 
Union “Practions. «sav ous wniee eee eine cain 461% 
United Gas Improvement................ 113%, 

Chicago: Closing. 
Chicago Edison Light.................... 162 
Chicago Telephone................c.0000. 156 
Metropolitan Elevated preferred......... 88 
National Carbon common................ 26 
National Carbon preferred............... 983 
Union Traction common................ 11 
Union Traction preferred................ 44 


The Metropolitan Elevated has declared the semi-annual divi- 
dend of 1% per cent, making 3 per cent for the year, payable 
February 28. Books close February 14 and reopen February 20. 


NEW INCORPORATIONS, 5 
JERSEY CITY, N. J.—Electric Car Lighting Company. $100,000. 
INDIANAPOLIS, IND.—Wabash Home Telephone Company. 


$10,000. 


FOREST CITY, 
creased to $100,000. 


BALDWINSVILLE, N. Y.—The Ontario Telephone Company. 
Increased from $20,000 to $40,000. 


SCHENECTADY, N. Y.—The Fort Wayne Electric Works. In- 
creased from $800,000 to $1,000,000. 


JERSEY CITY, N. J.—Missouri River Power Company. In- 
creased from $2,000,000 to $2,200,000. 


ALBANY, N. Y.—The Fonda, Johnstown & Gloversville Railroad 
Company. Increased from $1,950,000 to $2,500,000. 


MINNEAPOLIS, MINN.—Viborg & Centerpoint Telephone Com- 
pany. $10,000. Incorporators: M. V. Olsen and F. L. Larson. 


IOWA—Northern Telephone Company. In- 
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MADISON, WIS.—The Werley Telephone Company. $800. In- 
corporators: Sylvester Frey, August Wellner and H. A. Monteith. 


DES MOINES, IOWA—Arion Telephone Company. $10,000. In- 
corporators: J. L. Maurer, W. B. Evans, E. R. King and W. B. 
Nelson. 


JERSEY CITY, N. J.—Ecstern Electric Contract Company. 
$100,000. Incorporators: Le Grand Bouker, W. Mondo Greene and 
Charles N. King. 


AUSTIN, TEX.—Clieburne Telephone Company. $60,000. In- 
corporators: F. M. Kirby, B. C. Allen, A. C. Campbell, J. H. Keith 
and F. B. McElroy. 


ST. PAUL, MINN.—Great Northern Power Company. $100,000. 
Incorporators: F. A. Cokefair, E. C. Bacot, C. C. Kritzer, William 
Harrison, all of Duluth. - 


WHEELING, W. VA.—Fairmount Home Telephone Company. 
$25,000. Incorporators: C. L. Michael, F. P. Kelly, M. M. Ogden, 
C. W. Arnett ana S. B. Harr. 


NEW YORK, N. Y.—International Tide Power Company. 
$10,000. Directors: Samuel Herz and H. Grand, New York, and 
Henry Sinclana, Croton Falls. 


TITUSVILLE, FLA.—The Indian River Telephone Company. 
$5,000. Incorporators: W. H. Harris, H. Jennings, George E. Coon, 
A. C. Dittmar and G. S. Tucker. 


JERSEY CITY, N. J.—Mansfield and Eastern Traction Company. 
$500,000. Incorporators: Charles J. Meiley, James J. Maguire, James 
W. Galbrant and William J. Fentz. 


COLUMBUS, OHIO—The Utica & Homer Telephone Company. 
$40,000. Incorporators: Dwight E. Sapp, Frank L. Beam, Harry C. 
Devin, R. M. Greer, William C. Sapp. 


JERSEY CITY, N. J.—Eickemeyer Electric Pump Company. 
$50,000. Incorporators: Cari Wickman, Yonkers, N. Y.; John W. 
Avery and S. R. Bullock, New York city. 


RAVENNA, OHIO—The Portage County Telephone Company. 
$100,000. Incorporators: Fred E. Smith, S..D. Brown, J. E. Bron- 
son, Francis Seabring and W. B. Slaganby. 


DENVER, COL.—Rifle Creek Telephone Company. $10,000. In- 
corporators: C. J. S. Hoover, Richard Parris, George E. Clarkson, 
Benjamin H. Thompson and Elijah R. Parker. 


PERRYSBURG, OHIO—The Standard Telephone Company. 
$100,000. Incorporators: John Bamer, Summer Cottingham, Wilbur 
D. Mudge, Azor Thurston and Merton L. Bamer. 


PALESTINE, TEX.—Palestine Light and Power Company. 
$150,000. Incorporators: E. J. Spencer, of St. Louis; J. S. Tritle, 
R. A. Greer, M. C. Wade and R. W. Rodgers, all of Texarkana. 


COVINGTON, KY.—The Covington, Bradford & Versailles Trac- 
tion Company. $15,000. Incorporators: B. M. Hopkins, E. C. 
Spring, Dennis Dwyer, Albert Emanuel and T. Russell Robinson. 


OBLONG, [LL.—The Crawfora County Mutual Telephone Com- 
pany. $25,000. Incorporators: David J. Chamblin, Charles W. 
Chamblin, Lewis B. Chamblin, E. Callahan, P. G. Bradbury, C. S. 
Jones and C. Barlow. 


ALBANY, N. Y.—The Bush Terminal 
$15,000. Directors: 


Railroad Company. 
Irving T. Bush, F. B. Studwell, Herbert 


. Broughton, Henry Greene, T. C. Horton, Arthur Carter, William A. 


Brodie, R. C. Simonds and Joseph Nash. 


ALBANY, N. Y.—The Detroit Edison Company. $6,000,000. 
Directors: Charles W. Wetmore, George R. Sheldon, Edwin M. 
Bulkley, Charles A. Coffin, William F. White, Alfred Jaretzki, 
Albert S. Ridley, Henry W. Clark and George H. Olney. 


BEAUMONT, TEX.—Beaumont Traction Company. $600,000. 
Incorporators: Ben Johnson, of Natchez, Miss.; Morris Block, Wil- 
iam P. Ellison and L. F. Chester, of Beaumont; Harry K. Johnson, 
of Greenville, Miss.; George J. Baldwin, of Savannah, Ga., and H. L. 
Rogers, of Boston, Mass. 
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TELEPHONE AND TELEGRAPH. 


FULTON, N. Y.—The Fulton Telephone Company contemplates 
making extensive improvements to its lines in the early spring. 


BINGHAMTON, N. Y.—A telephone line is being built from 
Triangle to Whitney’s Point. It will be completed in the near 
future. 


JOHNSTOWN, PA.—The Salix Telephone Company has com- 
pleted its Foustwell extension, and has made connections with the 
system which reaches this place. 


AUGUSTA, GA.—The Bell Telephone Company has begun work 
on its underground system in this city, and will shortly begin the 
construction of its new building. j 


ONEONTA, N. Y.—The Oneonta Telephone Company has com- 
pleted the purchase of the lines of the Milford Telephone Company, 
and will at once assume possession. 


NEWCASTLE, PA.—A mortgage for $200,000 has been recorded 
here, made by the Union Telephone and Telegraph Company to the 
Dime Savings and Trust Company, of Erie. 


SCRANTON, PA.—Arrangements have been made for the sale 
of the Scranton & Stroudsburg Telephone Company to the Penn- 
sylvania Telephone Company. The transfer will be made April 1. 


PHILADELPHIA, PA.—The southern system of the Keystone 
Telephone Company has been inaugurated, and all the important 
points in Pennsylvania, Delaware, New Jersey and Maryland can 
now be reached. 


NEWARK, N. J.—The common council of Nutley has granted a 
fifty-year franchise to the New York & New Jersey Telephone Com- 
pany. It is said a very complete system will be installed, including 
an all-night service. 


HOOSICK FALLS, N. Y.—The Eastern New York Telegraph and 
Telephone Company, of Hoosick Falls, has made a five-year con- 
tract with the Rensselaer Telephone Company, of Troy, for the 
interchange of toll business. 


BALTIMORE, MD.—The new Maryland long-distance telephone 
line to Philadelphia has been opened. It will connect Baltimore 
with about 10,000 subscribers in Philadelphia, and will also connect 
with towns in Pennsylvania and New Jerscy. 


ROCHESTER, N. Y.—A farmers’ telephone line will soon be 
started from Wolcott. The main line will run from Wolcott to 
South Butler, and will be extended to Red Creek. Branches will 
run to Furnace Village and to North Wolcott. 


DALLAS, PA.—At a recent meeting of the stockholders of the 
Farmers’ Telephone and Supply Company the matter of connecting 
with the Bell and Centremoreland companies was discussed, and 
it is understood that connection with both lines is now a matter of 
but a short time. 


RICHMOND, VA.—The physical property of the Richmond Tele- 
phone Company was sold recently by the Virginia Trust Company 
to Warner Moore & Company, whose bid was $10,000. It is be- 
lieved that the purchaser acted for the Southern Bell Telephone 
Company which recently obtained the city council’s permission 
to take over the business of the independent concern. 


NEW BERLIN, N. Y.—At the annual meeting of the New Berlin 
Telephone Company, held recently, the following officers were chosen 
for the ensuing year: President and manager, F. A. Smith; vice- 
president, I. L. Richer; secretary and treasurer, G. H. Willard. The 
company has made exclusive arrangements with the new Home 
Telephone Company, of Utica, and as soon as the weather will per- 
mit will begin building the remaining five miles between Bridge- 
water and Cassville necessary to connect with that system. 


BBPRGEN, N. Y.—The organization of the Bergen Telephone 
Company, which proposes to build and operate local telephone lines 
in connection with the Bell Telephone Company, has been com- 
pleted. The following are the names of the officers and directors: 
President, George M. Gillette; vice-president, J. S. Gleason; secre- 
tary, H. C. Miller; treasurer, C. E. Housel; directors, E. S. Miller, 
George Sands, William E. Gillette, Dr. W. F. Smeltzer, George E. 
Best, Dr. Robert M. Andrews. An application for a franchise has 
been made to the village board. 
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ELECTRIC LIGHTING. 


LIBERTY, MO.—H. J. Arnold, of Denver, Col., is making ar- 
rangements for the erection of a new electric light plant in this 
village. 


FORT DODGE, IOWA—The Fort Dodge Light and Power Com- 
pany is to expend from $275,000 to $300,000 in improving its plant 
in this city. Work is to be commenced at once. 


MINNEAPOLIS, MINN.—The Minneapolis General Electric Com- 
pany is preparing to make a number of extensive improvements to 
its plant in this city. About $300,000 will be expended. 


JOHNSTOWN, PA.—Officials of the Consumers’ Light, Heat and 
Power Company state that work upon the erection of the company’s 
plant will begin very shortly. The cost of the plant, not including 
the outside wiring or conduits, will be about $115,000. 


GOSHEN, N. Y.—Central Valley & Highland Mill Electric Light 
and Power Company has been incorporated at Albany to furnish 
light, heat and power in the villages of Highland Mills, Central 
Valley, Monroe and Turners, Orange County. The capital of the 
company is $140,000. 


SHELBYVILLE, IND.—A thirty-year option for a valuable 
piece of ground has been closea by the Citizens’ Water, Heat, Light 
and Power Company, with the privilege of purchasing it at the end 
of that time. The company will erect its plant on the site secured, 
at a cost of about $300,000. 


TROY, N. Y.—The Watervliet Illuminating and Power Company 
has filed articles of incorporation. Business will be carried on in 
the village of Green Island and in the towns of Colonie and Water- 
vliet. The directors for the first year are: Eugene A. Ashley, Brice 
E. Morrow, C. S. Pedrick, Jr., all of Green Island. 


KALAMAZOO, MICH.—The Otsego Power Company, with a capi- 
tal of $200,000, filed its articles of association recently. The officers 
are Glenn D. Smith, of Jackson, chairman; Edward H. Marranane, 
of Grass Lake, secretary, and Jacob H. Bootes, of Jackson, treas- 
urer. The company purposes to build a large dam in the Kala- 
mazoo River in Allegan County. 


BRECKENRIDGE, MINN.—Vernon A. Wright, of Fergus Falls, 
who is the owner of an extensive water power near that place, 
purposes to utilize it by furnishing electric light and power to a 
large area of the surrounding country. At present he is planning 
to furnish light and power to Fergus Falls, Wahpeton, Brecken- 
ridge, Foxhome, Campbell and several smaller towns. 


CEDAR FALLS, IOWA—Frank Anderson and Roger S. Clay, of 
this city, and Acquilla Walker, of Janesville, have incorporated the 
Cedar Falls & Janesville Power Company, with a paid-up capital 
of $100,000. The purpose of the company is to develop the water 
power of the Cedar River at Janesville, and establish an electric 
plant there to furnish power for manufacturing establishments, 
etc. 


MINNBAPOLIS, MINN.—Articles of incorporation have been 
filed by the St. Croix Falls Minnesota Improvement Company. The 
object of the company is to develop water power. The capital stock 
is placed at $50,000. The incorporators are: M. B. Koon, president; 
E. A. Merrill, vice-president; Ary B. Zonne, secretary; Edward P. 
Wells, treasurer. The company, in connection with the St. Croix 
Falls Improvement Company, will develop the St. Croix Falls water 
power, and an option has been secured on Neever’s Dam above the 
falls of the St. Croix. 


GRAND RAPIDS, MICH.—At the annual meeting of the di- 
rectors of the Grand Rapids Edison Company, held recently, it was 
decided to equip an extensive power plant for generating purposes 
on the Flat River above Lowell. These power rights are the same 
the company acquired through the recent consolidation of com- 
panies, and the Edison company has recently had men making sur- 
veys and estimates of the work. The dam will have a fall of thirty 
feet, and will furnish 1,000 horse-power. Work is to be commenced 
at once, and it will take fully a year to complete the undertaking. 
The cost is estimated at $250,000, and the power generated will be 
brought to Grand Rapids and distributed from this point. The 
following officers were elected to serve during the year: President, 
Daniel McCoy; vice-president, Daniel McCool, of Newaygo; secre- 
tary and treasurer, Thomas F. Bechtel. 


February 14, 1903 


INDUSTRIAL ITEMS. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, 
Pa., describes in its bulletin No. 75, some reasons why chloride 
accumulators have been so successful in installations for the elec- 
tric lighting of railway cars. 


THE GARVIN MACHINE COMPANY, Spring and Varick streets, 
New York city, has just issued a new catalogue, No. 2, descriptive 
of its plain milling machines, and a complete telegraphic code. The 
machines are accurately described, and the illustrations easily un- 
derstood. 


THE KELLOGG SWITCHBOARD AND SUPPLY COMPANY, 
Chicago, Ill., is sending its 1903 picture calendar to its friends. This 
represents in very vivid colors a child holding a telephone receiver 
to the ear of a very much excited puppy. The telephone instruments 
are, of course, of the standard Kellogg make. 


THE CHARLES E. DUSTIN COMPANY, 11 Broadway, New 
York city, has ready for immediate delivery a very complete line 
of electrical equipments, both of new and second-hand material. 
This includes electric machinery, steam engines, boilers, railway 
generators, motors, and street car and locomotives. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., re- 
ports a brisk demand for its 1903 model push-button switch. While 
these orders are quite large, the company is able to meet them 
promptly. The larger contractors doing the high-grade work it is 
stated are the most frequent buyers of this material. 


THE COMMERCIAL BLECTRICAL SUPPLY COMPANY, St. 
Louis, Mo., is mailing a decorative postal card, embellished with 
a half-tone reproduction of the proposed Textile Arts Building at 
the St. Louis Exposition, 1904. The Commerical Electrical Supply 
Company has the contract for all electrical supplies for this build- 
ing. 

THE CONNECTICUT DYNAMO AND MOTOR COMPANY, with 
offices at 526 West Twenty-fifth street, New York city, is the manu- 
facturer of “Connecticut” motors and generators. An attractive 
circular recently issued by the company describes and illustrates 
the motors and generators of the enclosed type made by this com- 
pany. 

THE DIELECTRIC MANUFACTURING COMPANY, 3820 Man- 
chester avenue, St. Louis, Mo., manufacturer of “Dielectrol” insu- 
lating compound, has just published a pamphlet containing some 
testimonials from very high class users of insulated materials. 
Fac-similes of these testimonials the company will be pleased to 
send upon request. 


THE MECHANICAL BOILER CLEANER COMPANY, Chicago, 
Ill., has just received a letter from the Omaha & C. B. Railway and 
Bridge Company, stating that the “Garrigus” cleaners put in its 
boilers in 1898 are still working perfectly. The company also says 
that the cleaners have made its boilers much more efficient and 
reduced expenses greatly. 


THE ALLIS-CHALMERSs COMPANY, Chicago, Ill, has favored 
some of its friends with a very attractive paper-weight in the shape 
of a nickel-plated pedestal, in which are mounted two bronze repro- 
ductions of a medallion, the face of which bears a miniature of 
Edwin Reynolds, chief engineer, and the reverse side the West 
Allis works, designed by Mr. Reynolds. 


L. W. STANTON has drawn up specifications for the equipment 
of multiple switchboard for party-line service for the local tele- 
phone company of Bellevue, Ohio. Each court circuit will be 
equipped with four party selective indicating keys, and the instal- 
lation will be modern in every detail. The power plant will be 
operated from a gas engine installed by the company. 


THE SHELBY ELECTRIC COMPANY, Shelby, Ohio, is paying 
particular attention to grinding all globes perfectly. The careful 
attention given to this detail, together with the use of the highest 
grade of glass, allows the company to assure its customers of a 
very fine quality of inner globes. A fine catalogue just issued by 
the company gives a description of Shelby inner globes for all makes 
of arc lamps, and also shows in diagram the dimensions and shapes 
of the inner globes. This catalogue will be sent to any one inter- 
ested upon request, and should be possessed by every one interested 
in this direction. 
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THE PAIRPOINT CORPORATION, New Bedford, Mass., manu- 
facturer of silverware and cut glass, and specialties in blown glass, 
has equipped its factory so as to give special attention to making 
heavy tubes varying in size from seven-eighths to two inches in 
diameter. These glass tubes are made with heavy walls for heating 
purposes, and particularly for conveying circuits for high voltages. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is dis- 
tributing to the trade a pamphlet describing its Alpha and Omega 
toggles, two devices for which it is expected there will be a large 


‘demand. These toggles are strong, well made and low priced. The 


pamphlet also contains a description of the new “Zero” solderless 
lug. This pamphlet will be sent to any one having occasion to use 
these materials. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has issued its 1903 catalogue of fan motors and ceiling 
fans for alternating currents. This catalogue shows a very complete 
line of automatic start swivel and trunnion two-speed desk fans, 
bracket fans, swivel base fans, two-speed ceiling fans and elec- 
trolier fans for alternating current, and exhaust fans for direct 
current. This catalogue will be sent upon request. 


THE LYON METALLIC MANUFACTURING COMPANY, 137 
and 139 Fulton street, Chicago, Ill, is making many successful 
adaptations of metal pans and boxers for use in factories and work- 
shops. These metal trays and boxes are especially valuable in 
electrical workshops where a great many varieties of small ma- 
terials are handled. The Lyon Metallic Manufacturing Company 
will be pleased to send descriptive illustrations upon request. 


THE BLECTRIC MACHINERY COMPANY, Minneapolis, Minn., 
has reproduced several commendatory letters received by it with 
regard to recent installations of electrical machinery. One is from 
Winston Brothers’ Company, contractors of Minneapolis, with re- 
lation to the installation at the Globe Building of the same city, 
and the other from the Minneapolis Mill Company of the same city. 
Both of these installations are apparently giving perfect service. 


THE IRVINGTON MANUFACTURING COMPANY, Irvington, 
N. J., is the manufacturer of a complete line of forged steel tools. 
The company makes a specialty of linemen’s box-joint, side-cutting 
pliers and round-joint, side-cutting pliers. The company also manu- 
factures a number of types of splicing clamps, wire and sleeve 
clamps, linemen’s climbers, “come along” clamps, and other tools 
for construction purposes. Illustrated catalogues will be mailed on 
request. 


THE SPEER CARBON COMPANY, St. Marys, Pa., is meeting 
with remarkable success in the reception of the “high-grade” brush 
which this company has placed on the market. This brush, it is 
claimed, is very reliable in service, carrying excessive loads without 
deterioration and bringing about no commutator troubles. The 
company will be pleased to submit samples for examination, and 
where commutator troubles exist, solicits the opportunity of quot- 
ing information. 


THE ARLINGTON MANUFACTURING COMPANY, Canton, 
Ohio, manufactures the Arlington vegetable boiler composition for 
use in marine, tubular and water-tube boilers, for preserving steam 
boilers, preventing encrustation, scale, corrosion and pitting. This 
composition is a vegetable extract which converts the lime and 
magnesia, holding them in suspension in the form of a light precipi- 
tate which is blown or washed out of the boiler. The company will 
be pleased to send information upon request. 


THE AMERICAN ELECTRICAL HEATER COMPANY, Detroit. 
Mich., manufactures a most conveniently designed electric stove, 
especially adapted for offices, waiting rooms, bath rooms, etc. The 
moment the current is turned on these stoves are claimed to 
produce the most perfect heat known, and being free from all 
odors and combustion, are claimed not to vitiate the atmosphere 
of the room. These stoves are claimed to be absolutely inde- 
structible. 


THE INTBRNATIONAL CORRESPONDENCE SCHOOLS, 
Scranton, Pa., have issued a booklet intended for ‘prospective stu- 
dents entitled “One Thousand and One Stories of Success.” This 
has been very carefully prepared, and the different states of the 
Union are taken alphabetically, not less than a dozen names and 
addresses in each state being mentioned. This valuable list is 
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supplemented by miniature photographs of the successful ones, with 
a signed statement from each. 


JAMES L. ROBERTSON & SONS, 204 Fulton street, New York 
city, call particular attention to the quality of the rubber used as a 
core in the centre of “Eureka” packing. This rubber is put through 
a heat test, as well as for resilience, and in this way the company is 
able to assure users that it will not become hard nor lose its elas- 
ticity under normal conditions of engine work. One of the oldest 
products of this company, the Hine eliminator, patented in 1888, is 
still very popular, and is the subject of increasing attention and de- 
mand. 


WESTINGHOUSE, CHURCH, KERR & COMPANY, Pittsburg, 
Pa., have reprinted from the proceedings of the twenty-first annual 
meeting of the American Street Railway Association for 1902 the 
paper on “The Steam Turbine, Its Commercial Aspect,” by Edward 
H. Sniffin. This paper is written with a special reference to the 
Westinghouse steam turbine, and the text is illustrated by sec- 
tional and half-tone engravings of working installations. <A 
valuable feature is the tests which are given in tabulated form as a 
supplement to the curve sheets. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., has 
been appointed general sales agent for the “Toler” s¥stem of con- 
duit boxes. This line of boxes is extensive enough to meet every 
possible condition and of any size, shape or style. A complete cata- 
logue will be ready for distribution very soon, and will be mailed 
upon application. The Electric Appliance Company will send 
to any one interested a circular describing fully the “Noxem” 
receiver. The company claims that this receiver is an absolute 
safeguard against the user receiving a shock through exposed metal 
parts. 


THE JEFFREY MANUFACTURING COMPANY, Columbus, 
Ohio, is the manufacturer of the Barney brick conveyor system. A 
recent catalogue issued by this company describes the Barney brick 
conveyor, anc shows a number of illustrations in both half-tone and 
diagram of this method of brick handling. The company also manu- 
factures a complete line of lifting, conveying and power transmis- 
sion machinery, such as belt conveyors, bucket elevators, pan and 
apron conveyors, chains, screens, mortar mixers, horse-powers, stor- 
age battery locomotives, trolley electric locomotives, and excavators 
and holders. 


THE NATIONAL CONDUIT AND CABLE COMPANY, Times 
Building, New York city, manufacturer of bare copper wire, 
weatherproof wires and cables and lead-covered wires and cables 
for telephone, telegraph, electric light and power work, issues a 
valuable document entitled “Copper Gossip.” This portrays the 
general business outlook, the present prices of copper, and a com- 
parison with the prices of last year. A paragraph relates to the 
London copper market, and copper mining developments are also 
treated intelligently and comprehensively. European copper statis- 
tics and the United States production and exports of copper are 
also included in this pamphlet. 


JOHNSON & MORTON, Utica, N. Y., manufacturers of panel 
boards and accessories, will mail on application a recently printed 
pamphlet containing a complete list of all styles of panel boards 
and the fittings that are commonly used in connection with them. 
This list is in a form which is most convenient for reference. The 
dimensions are given for each style, so that the user can tell 
exactly what space must be allowed for placing the panels, and 
these dimensions have been made as small as possible in each case. 
All of the spacings on the panels are strictly in accordance with 
the rules of the National Board of Fire Underwriters, and the finish 
of all parts is as nearly perfect as it is possible to make it. 


ROSSITER, MacGOVERN & COMPANY, Incorporated, 141 
Broadway, New York city, will contract to furnish and erect, ready 
for operation in sixty to ninety days, complete power station in- 
stallations for electric railway and lighting plants. In addition to 
the complete installation for the stations, this company is able to 
furnish promptly closed cars with motor equipments, and also open 
cars with motor equipments. This company recently supplied the 
Oakland Consolidated Transit Company, of Oakland, Cal., with 
2,000 kilowatts of generators and engines. Parts of these were 
from the recent purchase by Rossiter, MacGovern & Company from 
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the Metropolitan company, of this city, and a portion of the ap- 
paratus was purchased new for this purpose. 


THE STROMBERGCARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Chicago, Ill., and Rochester, N. Y., has recently 
closed a number of contracts, among which may be noted the fol- 
lowing: The Buckeye Construction Company, Shawhan, Ky., for 
a 100-capacity drop switchboard; D. A. Oliver, Scottsville, Ky., 100- 
capacity drop switchboard; W. A. Eckels, Rudd, Iowa, 50-capacity 
drop switchboard; Clarington Telephone Company, Clarington, 
Iowa, 100-capacity drop switchboard; Montrose Telephone Company, 
Montrose, Pa., 120-capacity drop switchboard; E. V. Hauser, Havre, 
Mont., 100-capacity board; Buckeye Construction Company, Cen- 
treville, Ky., 100-capacity drop switchboard; Pike County Telephone 
Company, Pleasant Hill, Ill., 50-capacity drop switchboard, and the 
State Line Telephone Company, Elmo, Mo., 100-capacity drop switch- 
board. 


THE STOREY MOTOR AND ELECTRIC COMPANY, which re- 
cently enlarged its shop equipment at Harrison, N. J., broadening 
its line of machinery so that it covers anything that can possibly 
be used in work involving the direct attachment of motors to ma- 
chine tools, printing-presses, etc., as well as a full line of open and 
enclosed constant-speed power motors and the necessary generators, 
has opened up its New York sales office in the Corporation Trust 
Building, 135 Broadway. The services of Mr. Halbert P. Hill, who 
retires from the General Incandescent Arc Light Company, have 
been secured as manager. This company is now undertaking the 
most difficult and exacting work in the line above stated, and the 
new representative, Mr. Hill, expects to be able to personally investi- 
gate the needs of the trade, and will be able to promise prompt de- 
liveries. 


THE AMERICAN CONDUIT COMPANY, Chicago, Ill., announces 
that it will hereafter conduct the business of the Electrolysis-Proof 
Manufacturing Company. Mr. W. F. McCarthy will continue as 
manager of the Chicago branch. The officers of the American Con- 
duit Company are John S. Cravans, president; George H. Barker, 
vice-president, and A. W. Buchanan, secretary and general manager. 
The factories of the American Conduit Company are at Ches- 
ter, Pa., Chicago, and Los Angeles, Cal. Its offices will 
be as follows: 720 Arcade Building, Philadelphia; 822 Manhat- 
tan Building, Chicago, and 336 Macy street, Los Angeles. The origi- 
nal intention of the company was to maintain a business office at 
the Chester factory, but this plan has been reconsidered, and it is 
now the purpose to have this office in Philadelphia rather than at 
the factory at Chester. 


THE PHELPS COMPANY, 29 Rowland street, Detroit, Mich., 
maker of “Hylo” incandescent lamps, has recently received a 
letter from Mr. S. B. Pike, of the Missouri Edison Electric Com- 
pany, in which it is stated that this company has decided to renew 
“Hylo” lamps for its customers without charge, on the same basis 
as they renew standard sixteen-candle-power lamps. Another very 
interesting letter received by the Phelps Company is from the 
Lamp Testing Bureau, to the effect that of two lots of ‘“Hylo” 
lamps—ten lamps in each lot—one lot has been burning for 3,000 
hours and the other for 4,000 hours. The Lamp Testing Bureau 
writes to enquire as to how much longer the Phelps Company de- 
sires the test continued. Mr. W. J. Phelps, in reply to this letter, 
stated that it would be a good idea to burn the “Hylos” out on this 
line if it took all summer. 


THB WESTINGHOUSE BLECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., is furnishing the following electrical ap- 
paratus for a new interurban railway, forty miles in length, which 
is being built from Rochester through Canandaigua to Geneva, 
N. Y.: Two 650-kilowatt, three-phase, 3,000-alternations, 390-volt, en- 
gine-type alternators, which will be arranged for direct connection 
to cross-compound engines running at 150 revolutions per minute; 
seven 300-kilowatt, three-phase, rotary converters; four 500-kilo- 
watt and nine 200-kilowatt, oil-cooled transformers arranged for 
transforming from 390 to 16,500 volts, and two 37% kilowatt, di- 
rect-current, engine-type exciters operating at 320 revolutions per 
minute, together with the switchboards, high-tension switches and 
lightning arresters for the main generating station and three sub- 
stations. This road will be known as the Rochester & Eastern 
Rapid Railway. The Comstock-Haigh-Walker Company is building 
and equipping the line, and expects to have it in operation by next 
July. 
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GOOD ROADS. 

The Good Roads Convention which met 
recently in Albany is doing good work 
and should have the support of all the 
electrical men. One, of course, thinks of 
the automobile first when the question of 
good roads is under discussion, but this 
is merely because the novelty of the auto- 
mobile has not yet worn off. But good 
roads will have a far-reaching effect upon 
the general prosperity of the state and 
country. The benefits to the farmers 
are obvious, and the increased value of 
real estate which will follow road im- 
provement should not be overlooked. That 
the electrical industries will benefit as 
well from the good-roads movement we 
do not doubt, and we are confident that 
this movement will receive the hearty 
support of all electrical, interests. 


NEW YORK, SATURDAY, FEBRUARY 21, 1903. 


COOPER HEWITT’S WIRELESS TELE- 
GRAPH DEVELOPMENT. 


On another page of this issue will be 
found a description of a new application 
This is its 


action as an interrupter, which enables it 


of the mercury vapor tube. 


to be used to set up electrical oscillations, 
for which purpose it will take the place 
of the various types of interrupter now 
The action of the tube de- 
pends upon two properties which make it 


employed. 


particularly suitable for this work—that 
is, the so-called negative electrode resist- 
ance opposes a flow of current through 
the tube until a certain high-potential 
difference exists across the lamp. At this 
point resistance practically disappears, so 
that the tube forms a low-resistance cir- 
cuit across the condenser and allows the 
latter to discharge at a very high rate. 
When, during this discharge, the differ- 
ence of potential across the tube has fallen 
to a low value, the initial cathode resist- 
ance reappears and checks the discharge. 
At this instant the source of supply 
begins to recharge the condenser at a rate 
depending upon the power of the supply 
and the constants of the circuit. We have, 
then, an interrupter of low resistance 
which, by its action, may cause the con- 
denser to charge and discharge at a very 


high rate. 
Assistance in Studying Electrical Waves. 


The importance of this device will 
he recognized at once, and it will cer- 
tainly be put to many uses. It will prove 
a powerful weapon in the hands of 
physicists studying electrical waves; but 
probably the most striking and important 
application just at this time will be its 
use in wireless telegraphy. 


Selective Wireless Telegraphy. 

The method now employed to set up 
oscillations in the sending circuit of a 
wireless telegraph station consists of a 
discharge of condensers across an air- 
gap; but this method gives rise to oscil- 


259 


IssuED WEEKLY 


latory discharges of such a character that 
it is practically impossible to tune a re- 
ceiver to them, and since the resistance 
of the spark-gap is high, the power which 
may in this way be radiated is compara- 
tively small. The Cooper Hewitt mer- 
cury vapor interrupter, however, gives 
continuous impulses of equal amplitude. 
The frequency of these will be predeter- 
mined precisely by the constants of the 
circuit, so that selective telegraphy will 
not only be possible, but easy. That is to 
say, there will be no difficulty in tuning 
a receiving circuit to respond to a given 
frequency. 


Secrecy. 


To preserve secrecy it is, of course, 
necessary to prevent other stations from 
tuning their receiving circuits to the se- 
lected frequency. This can be done by 
varying the frequency of transmission— 
that is to say, each system may have a 
frequency code. When a message is to 
be sent out the transmitting station will 
signal this fact to the proper receiving 
station, and will indicate the particular 
frequency which will be used. By the 
throw of a switch the receiving station 
can be tuned to that frequency and will 
receive the message. In the short time 
which elapses during the sending of the 
message—or, rather, during which this 
one frequency will be used—it will be 
practically impossible for any other re- 
ceiving station at which the code is not 
known to tune its circuits to the, to them, 
unknown frequency. 


Range of Transmission. 


Furthermore, since the impulses estab- 
lished by the Cooper Hewitt interrupter 
are regular and continuous, their action 
will be far more effective on a properly 
tuned receiving circuit than the irregular 
discontinuous impulses which are being 
used to-day. 
that the use of this interrupter will in- 


It would seem, therefore, 
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crease greatly the possible range of trans- 
mission. 
An Authoritative Opinion. 

In discussing the importance of this 
device recently. Dr. Michael I. Pupin, 
professor of electromechanics at Columbia 
University, and widely known from his 
inventions in telephonic transmissioL, 
said to the editor of this journal: “The 
Cooper Hewitt mercury vapor interrupter 
at once establishes wireless telegraphy on 
a commercial basis. The problem of se- 
lective signaling is solved, and trans- 


atlantic transmission will be easy.” 


ELECTRONS. 

The electron theory of electricity, about 
which so much has been written of late, 
was discussed at a meeting of the British 
Institution of Electrical Engineers last 


December by Sir Oliver Lodge, with his 
customary skill and clearness. Sir Oliver 
has the faculty of explaining difficult 
subjects in a way not only to hold the 
interest of his hearers, but to make the 
matter comprehensible to all. 


Atoms and Electrons. 


This paper was a long one, and is now 
appearing in abstract form in the ELEC- 
TRICAL Review. We will not touch upon 
the beautiful and ingenious methods by 
which this theory has been reached. The 
results certainly seem incontrovertible. 
To sum up, this hypothesis assumes that 


atoms are made up of small particles of 
matter oppositely charged. Though the 
positive electron has not yet been dis- 
covered, it does not seem likely that it 
will be able to hide itself much longer. 
The number of these electrons composing 
an atom varies according to the material, 
a hydrogen atom having about 700, and 
an atom of mercury about 100,000. In 
the later case it must not be assumed that 
the electrons are closely crowded to- 
gether. Indeed, it is computed that the 
space not occupied by these bodies in an 
atom of mercury is ten thousand million 
times that taken up by the particles. It 
will be seen from this that these little 
bodies are separated from each other by 
astronomical. In 


distances relatively 
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fact, each atom constitutes a little uni- 
verse of its own. 
Electrical Theory of Matter. 

So far as known, electrons thrown off 
by different materials are identical, this 
pointing to a primal clement, elements, 
such as we know them, being formed of 
stable groupings of electrons. The elec- 
tron itself may be considered as the atom 
of electricity. 

Lines ot Future Research. 

After cornering the positive eletron, 
the next move should be to see whether 
an atom can be broken up, and if so, what 


Then it will be in line to at- 
tempt to break up an electron. 


happens. 


The picture drawn by Sir Oliver of a 
vagrant electron being caught and at- 
tached to an atom over which it wanders 
until allowed to hop away by a ray of 
ultra-violet light, or other means, reminds 
one of the old rime: 


Big tleas have little fleas 
Upon tbeir backs to bite ‘em, 
Little tleas have lesser ones, 
And so ad infinitum. 


PRODUCER GAS. 

Recently we referred to the need for a 
better way of supplying fuel to city resi- 
called attention to the 
nuisance caused by hauling and burning 
coal. It was suggested that a more gen- 
eral use of gas for this purpose might be 
expected, and that it seemed desirable for 
the gas companies to work up this field. 


denees, and 


Saving in Fuel by the Use of Gas. 

Reeently Mr. H. A. Humphrey deliv- 
ered a lecture before the London Cham- 
ber of Commerce, in which he takes the 
same stand. In the course of this it was 
stated that by using the cheaper form of 
gas, known-as “producer” gas, at least 
one-half of the total consumption of coal 
would be saved, this result being due to 
the greater efficiency of gas over coal as 
a fuel. 

Method of Manufacture. 

Producer gas is formed by passing 
steam and air through a thick bed of coal. 
In this way all the coal is consumed, the 
greater part of the carbon being con- 


verted into carbon monoxide, though a 
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sinall amount of carbon dioxide is formed. 
There is also nitrogen present in con- 
siderable quantity, mixed with hydrogen 
and menthane gas. In the process, as the 
coal is entirely consumed, leaving noth- 
ing but the ash, there is no coke resulting 
from the treatment. There are, however, 
by-products, such as sulphate of ammonia, 
which have a commercial value. 


Calorific Value. 

Producer gas has a smaller calorific 
value than illuminating gas, but this is 
more than offset by the greater quantity 
of gas formed by this treatment. Thus, 
it is asserted that one ton of coal will 
yield 10,000 feet of illuminating gas, but 
will give 150,000 cubic feet of producer 
gas. So, although the illuminating gas 
has a calorific value of about four times 
that of the producer gas, the final product 
gives the latter a value about four times 
that of the former. 4 


g 
Advantages of Gas. 


The advantages of gas are not confined 
to economy of fuel and the avoidance of 
the smoke nuisance and dust and dirt. By 
its use labor is very materially reduced, 
it is easily controlled, repairs to furnaces 
should be minimized, and temperatures 
can be regulated with certainty and ease. 
There is less waste of material and more 
uniform results may be obtained. 


Field for Application. 

Producer gas has come into use for gas 
engines. These prime-movers have 4 
much better thermal efficiency than the 
steam engine, and as they have proved 
their ability to operate under the severest 
conditions, they seem likely to be used 
more generally. It would seem that there 
is a field for gas companies to furnish 
this kind of fuel, not only for power pur- 
poses, but for household use as well. It 
is not probable that the gas engine will 
take the place of the electric motor, but 
there may be some instances where it will 
At all events, there 
is certainly a chance for improvement in 


seem more suitable. 


our fuel supply, and a cheap fuel such 
as producer gas would do much toward 
accomplishing this reform, and the de- 
velopment of this business would seem to 
be a profitable undertaking. ` 


Fa 


DE 
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ON ELECTRONS.' 
BY SIR OLIVER LODGE. 


DETERMINATION OF THE MASS OF AN 
ELECTRON. 


So far, all the measurements quoted 
have resulted in a consensus of certainty 
respecting our knowledge of e/m for 
gaseous conduction and radiation; and 
the measurements made on the cathode 
rays in a Crookes tube, or near a plate 
leaking in ultra-violet light, have like- 
wise given us a knowledge of the velocity, 
and shown that it is about one-thirtieth 
of the velocity of light, more or less, ac- 
cording to circumstances. But so far no 
direct estimate has been made of either e 
or m separately. The difficulty of making 
these measurements is great, because we 
are dealing with an aggregate of an enor- 
mous and unknown number of these 
bodies. It would not be difficult to make 
a determination of the aggregate mass of a 
sct of projectiles, say N m, where N is the 
number falling on a target in a given 
time, by means of the heat which the blow 
generates; or, better, perhaps, by the mo- 
mentum which thev would impart to a 
moving arm after the fashion of a ballistic 
pendulum ; provided their velocity, u, was 
known, as in this case it is. The aggre- 
gate energy, 144 N m u?, or the aggregate 
momentum, N m u, could thus be found, 
but how is m to be separated from N? 

Again, if the particles are collected in 
a hollow vessel attached to an electrom- 
eter of known capacity, it is not difficult 
to estimate the total quantity of elec- 
tricity which enters the vessel in a given 
time; that is to say, to determine N e; 
but, again, how are we to discriminate e 
from N? 

We may consider the following quanti- 
ties experimentally determined by re- 
searches carried on at the Cavendish 
laboratory and elsewhere, and so far al- 
ready described or indicated : 

e/m 

u 

Ne 

N m 
See previous abstract of Part III for 
measurements of these quantities for the 
case of cathode rays.? 

Another thing that is comparatively 
easy to determine, especially in such cases 
as leak from a negative surface under the 
action of ultra-violet light, or the con- 
ductivity of air induced by the impact of 
Ræntgen rays, is the total current trans- 
mitted. 

1 Abstract of Parts V and VI of a paper read before 
tio Eos A rk Electrical Engineers. Parts I to 


? J. J. Thomson, Phil. Mag., October, 1997. 
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If only it were now possible to count 
the corpuscles or electrons, to determine 
the number N which are started into ex- 
istence, or which enter the hollow vessel, 
or which take part in conveying the cur- 
rent in the case of a leak by ultra-violet 
light, we should no longer have to guess 
at the actual value of e and of m separ- 
ately, but should have really determined 
them. 

This brilliant research has actually 
been carried out by Professor J. J. Thom- 
son, by means of a method partly due to 
Mr. C. T. R. Wilson, supplementing a 
fact discovered by Mr. Aitken, and inter- 
preted in the light of a hydrodynamic 
theorem arrived at long ago by Sir George 
Stokes. 

AITKEN AND CLOUD NUCLEI. 


Mr. John Aitken,! of Edinburgh, dis- 
covered in 1880 that cloud or mist glob- 
ules could not form without solid nuclei, 
so that in perfectly clear and dust-free air 
aqueous vapor did not condense, and mist 
did not form. (See, for instance, my lec- 
ture to the British Association at Mont- 
real in 1884, on “Dust’—Nature, vol. 
xxxi, p. 268). 

Without solid surfaces, in clear space, 
vapors could become supersaturated; but 
the introduetion of a nucleus would im- 
mediatelv start condensation, and accord- 
ing to the number of nuclei, or condensa- 
tion centres, so will be the number of 
cloud globules formed. 

Every cloud or mist globule is essen- 
tially a minute rain drop, not floating in 
the least, but falling through the air— 
falling slowly because it is of such in- 
significant weight and is moving in a re- 
sisting medium—but falling always rela- 
tively to the air. 


J. J. THOMSON AND ELECTRICAL NUCLEI. 

In 1888 it was shown by J. J. Thom- 
son, in his book “Applications of Dynam- 
ics to Physics and Chemistry,” p. 164, 
that electrification of a body would par- 
tially neutralize the effect of curvature, 
and so assist the condensation of vapor on 
a convex surface, and a sufficient electric 
charge might cause it to condense on 
quite a small body—as small even as an 
atom, or smaller. Hence, in the presence 
of electrified ions or electrons, dust par- 
ticles are not necessary for condensation. 
Vapor may condense on these electrical 
nuclei without the need for solids of finite 
curvature. 

While ions or electrons are present in 
considerable numbers a thick mist will 
form whenever the space is saturated with 
vapor, but it will be a mist of different 


1 Trans. R. S. Edin., (880. 
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appearance from the slight rain-like con- 
densation which may be seen forming 
around the few residual dust particles. 
The mist globules will usually be of uni- 
form size, and some estimate of that size 
can be roughly attempted by the diffrac- 
tion colors which can be seen if a point of 
light is looked at through the mist; not, 
however, a very easy plan of making a 
trustworthy estimate. 


WILSON AND METRICAL CLOUD CONDENSA- 
TION. 


Mr. C. T. R. Wilson,? in his study at 
the Cavendish laboratory of cloud for- 
mation under the influence of Roentgen 
rays and by other methods, devised a plan 
for precipitating a definite and known 
quantity of aqueous vapor in a visible 
form. This was done by an arrangement 
for making a sudden or adiabatic expan- 
sion of saturated air, and making it to a 
carefully measured amount. The mist at 
once formed, and the drops began to fall 
slowly, as usual. Mr. Wilson tried to get 
an estimate of their size from the colors, 
but it was difficult and unsatisfactory. 

It occurred to J. J. Thomson that a 
better estimate of size could be made by 
observing their rate of falling, which is a 
thing not difficult to observe since they 
all fall together, being all of the same 
size. In any mist formed in a bell-jar it 
is easy to watch it settling down by watch- 
ing its fairly definite upper surface, a 
clear space being left above it which 
gradually increases in thickness as the 
cloud falls. The rate of movement of the 
top of the cloud will give the rate of fall- 
ing of the individual globules of which 
it is composed. 

PROFESSOR STOKES AND FALLING SPHERES. 


Many years ago, in 1849, Sir George G. 
Stokes® discussed the motion of solids 
through fluids, and among others of a 
sphere moving through a viscous fluid 
urged by its own weight. It is a familiar 


fact that large bodies fall through 
air or water or any resisting 
medium more quickly than small 


ones of the same shape. Large rain- 
drops fall violently, small raindrops 
fall gently, and mist globules hardly fall 
at all—fall so slowly that their motion 
is difficult to observe—but the same law 
governs all so long as the motion is not 
too violent, or so long as the falling body 
has no edges such as will cause eddies 
during the fall. A sphere falling slowly, 
controlled by viscosity alone without 
waves or eddies, is the simplest case. It 


Pag C.T. R. Wilson, Phil. Trans., 1897, A. vol. elxxxix, 
p. 2x3. 

2 Phil. Trans., A, 1897, vol. clxxxix, p. 265. 

3 Camb. Trans. Phil. Soc. ix, 48. 
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soon reaches what is called a terminal 
velocity—the speed at which the viscous 
resistance exactly balances its weight. 


J. J. THOMSON’S EXPERIMENT OF 
COUNTING. 


We have now all the materials ready for 
understanding the experiment to be per- 
formed,! so as to count the ions which are 
produced in air under the impact of 
Ræntgen rays, or when there are elec- 
trons to be counted which have been pro- 
duced from a negatively electrified sur- 
face illumimated with ultra-violet light. 
A clean zine surfave in vacuo, faced by a 
water surface through which the light 
could shine on it, and by a window of 
quartz which makes the vessel airtight, 
so that it might be exhausted and yet 
allow the ultra-violet light to pass, was 
employed. 

The rate of leak which gives the cur- 
rent N e u is determined by connecting 
the water and the zine plate to the ter- 
minals of an electrometer, the zinc plate 
being kept negative by means of a bat- 
tery of a sufficient number of cells. 

And now, supplying this apparatus 
with the adiabatic expansion appliances 
of C. T. R. Wilson, metrical condensation 
can be produced, a mist will form, and 
the rate of its fall can be observed, whence 
by Stokes’s theorem the size of each 
globule is known; the quantity of water 
which had gone to form globules is known 
from the measured amount of expansion, 
and so the number of such globules, and 
therefore the number of their condensa- 
tion centres or nuclei or ions, can be de- 
termined. 

The number of drops found in a cer- 
tain experiment by this means was about 
30,000 to the cubic centimetre; the total 
quantity of water which went to form 
them being about the two-hundredth part 
of a milligramme. 


RESULT. 


The result of the execution of this in- 
genious counting process is that the abso- 
lute charge and the absolute mass of an 
electron are at length directly determined. 
Hitherto we have determined by many 
and various ways the ratio e/m and the 
speed u. We have likewise been able to 
determine Neu and Ne and N m u?, as 
already explained. 

Now at length we have determined N, 
and at once the terms in the ratio e/m are 
disentangled. 

e comes out, as suspected, in all cases, 
the regular ionic charge of the order of 
magnitude 3 x 10°” electrostatic, or 


aa a a ae 


1 Phil Mag. December, 1898, December, 1899. 
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10-2 l electromagnetic units; ‘hence m 
comes out for positive carriers and for 


ions the appropriate mass of the atoms 
present. In some cases the masses are 
greater than this and represent molecular 
aggregates. But for the negative carriers 
set free by ultra-violet light, and for the 
other cases where e/m = 10’, the masses 
come out definitely of the order 10°” 
grammes, or about one seven-hundredth 
part of the smallest and lightest previously 
known quantity of matter, viz., an atom 
of hydrogen. 

The existence of masses smaller than 
atoms was thus experimentally demon- 
strated, and a discovery was clinched of 
epoch-making importance. 

ELECTRIC THEORY OF MATTER. 

ESTIMATE OF SIZE OF ELECTRONS. 


On the hypothesis that the flying or vi- 
brating fragment is a material corpuscle 
charged with electricity, so that it has a 
duplex constitution and a compound kind 
of inertia, part material and part elec- 
trical, no further progress can be made. 
But on the hypothesis that the flying or 
vibrating particle is an electron—a charge 
of electricity and nothing else—a con- 
stituent of an atom, but with no material 
nucleus—so that the whole of atomic 
properties are to be considered as due to 
an aggregate of electrons of opposite size, 
of which one or two are comparatively 
free and detachable—on this hypothesis 
a determination of the mass of a corpuscle 
carries with it as a consequence a deter- 
mination of its size also. 

Because, as has already been pointed 
out, any required amount of self-induc- 
tion can be conferred on a wire by mak- 
ing it fine enough, and any required 
amount of energy can be conferred upon 
an electric charge by making it concen- 
trated enough. The energy at a given 
speed of motion will be proportional both 
to the quantity and the potential, and the 
latter can be made as great as we please 
by taking the size of the body possessing 
the charge extremely small. 

It is the intense region of force close to 
the wire or close to the charged particle 
which is the effective region; and so, as 
stated, a knowledge of the mass or kinetic 
energy at a given speed suffices, on a 
purely electrical theory of matter, to de- 
termine the size of the electron constit- 
uents of which it is composed. For 
whether there be any intrinsically mate- 
rial inertia or not, there certainly is an 
electrical inertia. The cause of it in the 
electrical case is known: it is due to the 
reaction of the electric and magnetic 
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fields during acceleration periods, and is 
denominated self-induction. 

Quite possibly there is no other kind. 
Quite possibly that which we observe as 
the inertia of ordinary matter is simply 
the electrostatic inertia or self-induction 
of an immense number of ionic charges or 
clectric atoms or electrons. | 

This is by far the most interesting hy- 
pothesis, because it enables us to progress, 
and is definite. The admixture of prop- 
erties—partly explained, viz., the elec- 
trical; partly unexplained, viz., the ma- 
terial—lands us nowhere, unless by some 
only partially imagined means we were 
able to estimate how much of the cor- 
puscle appertains to each ingredient. 

The mass of a corpuscle has been meas- 
ured at something akin to one one-thou- 
sandth of an atom of hydrogen, and its 
charge as 10°2° electrostatic unit. This 
amount of electricity will have that 
amount. of inertia if it exists over a 
sphere of radius 10—13 centimetre, but not 
otherwise. Consequently, we may assume 
the size of the electron to be of the order 
10° 18 centimetre in diameter; or one 
one-hundred-thousandth of the linear di- 
mension known as molecular magnitude 
—viz., 10 8 centimetre. 

In an atom of hydrogen there are 
roughly 1,000, or say more exactly, 700 
electrons, in order to make up the proper 
mass. In an atom of mercury there must 
be over 100,000 electrons. 

Consider then an atom of mercury con- 
taining 100,000 of these bodies packed in 
a sphere 10—8 centimetre in diameter. The 
whole volume of the atom is 10—24 c.c., 
the aggregate volume of all the electrons 
composing the atom is 10° x 10% = 
10—34 c.c., consequently the space left 
empty is 101° or 10,000,000,000 times the 
filled space. Even inside an atom of mer- 
cury, therefore, the amount of crowding 
is fairly analogous to that of the planets 
in the solar system. 
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From Loschmidt’s theorem in the 
kinetic theorem of gases it is found that 
the mean free path of an electron inside 
an atom of mercury will be comparable to 
10? times the size of an electron, i. e., it 
will be 10-4 centimetre—that is, it may 
get through on the average the substance 
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of some 10,000 mercury atoms in a row 
without collision. The actual distance 
thus traveled by corpuscles plunging into 
a dense metal is very small, only the 
thousandth part of a millimetre on the 
average, and it need by no means neces- 
sarily be a straight line; so a target of 
platinum succeeds in stopping them 
fairly near its surface, and enables the 
X-rays generated by the shock fairly to 
emerge. 

The colliding masses are 100,000 to 1, 
so the change of velocity at impact could 
be estimated; but the impact will really 
be more of an astronomical or cometary 
character, and the effect is analogous to 
the entrapping of comets when they pass 
near a planet, thereby rendering them 
permanent members of the solar system. 

The stoppage, therefore, will occur well 
within the limits of atomic magnitude, 


10—8 centimetre, and so the acceleration 


u? 


will be of the order — = 10% c. g. e., and 
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the force needed thus to stop even a 


single electron will be the tenth of a dyne.. 


The “power” required to stop an electron, 
flying with one-thirtieth of the speed of 
light inside a molecular thickness, is 
estimated as equivalent to ten watts. 
(Though the time it lasts is only the 
10—17 part of a second.) 


JUSTIFICATION FOR ELECTRIC VIEW OF 
MATTER. 


But now what justification is there for 
the extraordinarily far-reaching hypothe- 
sis that the electrons constitute matter, 
that atoms of matter are composed of 
electric charges, that the fundamental in- 
ertia-property of matter is identical with 
sel f-induction ? 

There is the reasonable philosophical 
objection to postulating two methods of 
explaining one thing. If inertia can be 
explained electrically, from the phenom- 
ena of charges in motion, it seems need- 
less to require another distinct cause for 
it also. But this is not all that can be 
said; it is quite possible that direct ex- 
perimental proof will be forthcoming be- 
fore long. We know that when an elec- 
tric charge moves with a speed approach- 
ing that of light, its inertia is theoret- 
ically no longer constant, but rapidly in- 
creases and becomes infinite when the 
light velocity itself is reached, at least on 
the orthodox and accepted theory. 

It is possible that in certain cases of 
the production of cathode rays a speed 
not far short of that of light may be 
reached, and the increased inertia ob- 
served. Such an experimental determina- 
tion has been seriously and quite recently 
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undertaken by Professor Kaufmann,} 
who compared simultaneously the elec- 
tric and the magnetic deflection of 
the same set of rays submitted alter- 
nately or simultaneously to an electric 
and a magnetic field. Thus the velocity 
and the e/m ratio ure both known, and 
Kaufmann concluded that when the 
speeds approached perceptibly near the 
velocity of light the electrochemical 
equivalent m/e increased by just the 
amount required in accordance with pure 
electric theory—the theory which attrib- 
utes the whole of inertia to electric influ- 
ence. There appeared to be no quantitative 
room for any extra inertia, such as that 
of an inert particle of non-electric matter 
traveling with each projectile, retaining 
its inertia constant at all speeds, and so 
contributing nothing to the rise of inertia 
perceived when the speed approaches 
within hail of that of light. 

Meanwhile the hypothesis is in itself 
so probable that it is justifiable to at- 
tempt to look ahead and observe some of 
the consequences of the view that all 
atoms of matter are built up of the same 
fundamental units, and are composed of 
aggregates of a definite number of vari- 
ously grouped negative and positive 
cleetrons, arranged in kinetic patterns 
and keeping apart by reason of the vigor 
of their own orbital motions. 

At first it is not easy to do more than 
imagine the electrons to be statically 
grouped together into regular patterns— 
arranged, it may be, in triangular or 
square or hexagonal order, with other al- 
lied three-dimensional possibilities famil- 
iar to students of crystallography. 


ON CHEMICAL AND MOLECULAR FORCES. 


The force of chemical affinity has long 
been known to be electrical. Ordinary 
electrical attraction between charged 
bodies may be called molar chemical 
action, only there is no combination in 
ordinary cases, because the opposing 
charges spark into one another, and so the 
attraction ceases when a certain proxim- 
ity is reached. The idea that chemical 
forces are really electrical is as old as 
Sir Humphrey Davy. 

Real chemical attraction occurs be- 
tween two atoms, cach of which contains 
an odd number of electrons—one extra, 
or it may be more than one extra, elec- 
tron of given sign. Such an atom has a 
centre of force whereby it can attach it- 
self to other atoms and enter into pairing 
or chemical combination with them. It 
is probable that a negative charge is an 
excess, and a positive charge a defect; 

1See Comptes Kendus for October 18, 1902. 
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and that when pairing occurs the excess 
charge of one fills up the deficiency of the 
other, and composes a complete and 
neutral molecule. 

Union of this kind, however, never 
seems quite as strong and permanent as 
the union of the electrons in the atom it- 
self; the molecule easily separates at the 
same place again under the influence of 
decomposing influences, and does not 
seem able to split up in other ways into 
new substances, except in organic chemis- 
try, where various modes of splitting up 
a complex molecule can be brought about, . 


‘and are practically utilized for the genera- 


tion of new compounds. 

It is probable that the same sort of 
thing is possible with simple bodies, but 
that the so-called “elements” constitute a 
peculiarly stable group, the ingredients 
of which so far have only partially been 
reassociated into isomeric or allotropic 
forms, and have not yet been detached 
from each other. 

It is possible to charge an assemblage 
of neutral molecules with an excess or 
with a defect of one or more electrons by 
processes of ordinary electrification, but 
the attachment of these supernumerary 
electrons is loose, and they can be shaken 
away by the agitation of ultra-violet light 
and in many other ways. Even splashing 
of liquids into spray shakes some loose.! 
And in the case of massive molecules, 
their mutual collision or agitation under 
the influence of ordinary temperature is 
sufficient to shake away some of the loose 
electrons, which then fly off tangentially 
with whatever orbital velocity they may 
have had, giving rise to phenomena re- 
cently discovered under the name of radio- 
activity. 

MOLECULAR FORCES—COHESION. 


But there is another kind of adhesion 
of molecules, not chemical, but what is 
called molecular. This occurs between 
atoms not possessing ionic or extra 
charges, but each quite neutral, consist- 
ing of paired-off groups of electrons. At 
any moderate distance the force of at- 
traction between paired electrons will be 
next to nothing, but at very minute dis- 
tances it may be very great, ranging up to 
something almost indistinguishable from 
chemical combination, except that the 
cling will be a weak cling at a multitude 
of points instead of an intense cling at 
only one. 

Consider the outer surface of an atom 
consisting of a regular group of inter- 
leaved electrons of alternately opposite 
sign. Its equipotential surfaces will be 


1 Lenard on electrification Dear waterfalls. 
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dimpled or corrugated or pimply sheets, 
which at a little distance away will be 
almost plain, the dimples increasing 
rapidly in depth and becoming like the 
cover of a mattress when something less 
than molecular distance, something ap- 
proaching the internal electron distances 
apart is reached. 

Two such atoms will therefore tend to 
settle down with their equipotential sur- 
faces adjusted into uniformity, the 
dimples of the one fitting into the hollows 
of the other; and this is the state of 
things suggested by the facts of cohesion. 

Molecular forces on this view are elec- 
trical, just as much electrical as are 
chemical forces; but they occur between 
chemically saturated molecules, and are 
due to the interaction or distant influ- 
ence of paired electrons on each other 
across molecular distances. 


ELECTRICAL REVIEW 


Tons can not thus combine, because if 
they were oppositely charged their com- 
bination would be chemical, and if they 
were similarly charged they would 
strongly repel each other. 

But if ions arrive at a metallic elec- 
trode, or are provided with other means 
of passing on their free charges, they 
cease to be ions and then they can and do 
combine molecularly with each other. 

It is of course possible for an ion to 
have more than one free electron, forming 
a dyad or a triad radical; and the way 
in which a neutral group can receive 
and by rapid readjustment pass on an 
extra foreign electron, reminding one of 
the readjustment of the films in a lather 
when one compartment bursts, is doubt- 
less instructive. 

The effect of electric polarization on 
such a neutral group of electrons is note- 
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worthy. The effect of a charged body in 
the neighborhood is at once to disturb the 
equilibrium and to disturb the grouping 
throughout the atom more or less; it will 
cause the negative electrons to protrude 
slightly on one side and the positive on 
the other. 

If two molecules were beyond each 
other’s molecular range, and if the neigh- 
boring surfaces could by any means, by 
the supply of electricity from without, 
be oppositely electrified, the forces of co- 
hesion would be intensified momentarily 
by something akin to chemical forces, and 
cohesion would set in over ultra-molecu- 
lar distances. This appears to be what goes 
on in a “coherer.” The opposite charges 
can not be maintained electrostatically be- 
tween two neighboring metallic surfaces, 
but they can be imparted with a sudden 
jerk or disruptive discharge or received 
electric impulse; and these are the things 
which are effective in promoting cohesion. 


The Cooper Hewitt Mercury Vapor Current Interrupter. 


tion of the Cooper Hewitt vapor 

converter by Mr. George Westing- 
house, in England, Mr. Peter Cooper 
Hewitt announces another remarkable 
application of the mercury vapor lamp, 
based on its action as a current inter- 
rupter or breaker of marked effectiveness 
and very high frequency. 

The action of the device depends on 
the peculiar behavior of the negative elec- 
trode resistance of the mercury vapor 
lamp. This resistance opposes the flow 
of current through the device until the 
difference of potential between the elec- 
trodes of the lamp has reached a certain 
high limit, when the initial cathode 
resistance collapses, and the current 
passes with but little opposition; so 
that, although a difference of potential of 
several thousand volts. is necessary to 
break through the initial cathode resist- 
ance, a few volts only, even as few as 
fourteen, will maintain the current after 
the collapse. When, however, the current 
is stopped, or the difference of potential 
between the terminals falls below a cer- 
tain small value, the initial high value of 
the cathode resistance reestablishes itself 
instantaneously. The potential at which 
the initial high cathode resistance col- 
lapses may be regulated in various ways, 
and varies from 2,000 volts or less up to 
almost any desired value, depending upon 
the size, shape and temperature of the 
tube and other features. 

The vacuum tube interrupter can take 
the place of the usual spark-gap for dis- 
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charging condensers, for which purpose 
it supplies the needed and long sought for 
low-resistance interrupter. 

Reference to Fig. 1 will explain more 


THE OPERATION OF THE COOPER HEWITT 
MERCURY INTERRUPTER. 


clearly the operation of the device as a 
current interrupter. In the diagram, A 
is an alternator of ordinary frequency and 


low potential, B is a transformer which 
raises the potential to something like 10,- 
000 volts, V is a Cooper Hewitt mercury 
vacuum tube, its mercury electrodes being 
C and D. Connected parallel to the tube 
are the condensers, E and F, which are 
connected in series by a turn of wire, G. 
This turn, G, is the primary of a step-up 
coil, and the coil, I, consisting of 25 or 50 
turns of wire, is the secondary. The turn. 
G, is grounded at H, and the secondary 
coil, I, is connected to a conductor, say 
an upright wire, such as is employed in 
wireless telegraphy. 

To understand the operation of the ar- 
rangement, consider what will take place 
as the alternating-current voltage sup- 
plied by the transformer, B, rises from 
zero to a maximum, and falls to zero 
again during one-half. of its period. As 
long as its value is below the critical 
point at which the negative electrode re- 
sistance of the tube, V, collapses, the con- 
densers, E and F, will be charged, but 
there will be no current passing through 
the tube. As soon as the voltage sup- 
plied by B reaches a value at which the 
negative electrode resistance of V col- 
lapses, then a sudden discharge of the 
condensers, E and F, will take place 
through the tube, the rapiditv of this dis- 
charge depending on the inductance of 
the turn of wire, G, and the capacity of 
the condensers, E and F. It is an oscil- 
lating discharge, of course, but it differs 
from the oscillating discharge of an ordi- 
nary spark-gap in this respect: As soon 
as the first half oscillation is nearly 
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completed and the current has ap- 
proached its zero value, the initial cath- 
ode resistance in the tube reasserts it- 
self, and the next discharge does not take 
place until the condensers are charged to 
the full voltage again. In this manner 
we obtain a succession of rapid current 
impulses, separated from each other by 
small time intervals, these time intervals 
depending upon how fast the transformer, 
B, can recharge the condensers after each 
disruptive discharge through the tube. 
It is evident that with a sufficiently high 
power in the generating machine, A, and 
in the transformer, B, these current im- 
pulses can be made to follow each other 
with an exceedingly high degree of rap- 
idity, say several millions per second. 
In that case the tube will be equiva- 
lent to a spark-gap operating with sev- 
eral million impulsive sparks per second. 
Such a spark-gap, of course, does not 
exist, and it seems that it can not exist, 
because a spark-gap operated even with 
as few as 100 sparks per second deterio- 
rates very rapidly through disintegration 
and fails to operate with a sufficiently 
high degree of disruptiveness. In the 
mercury vapor tube, however, there is 
nothing to deteriorate. 

Many attempts have been made to pro- 
duce an effective high-speed interrupter 
which would have a reasonable life. Up 
to this time the discharge-gap between 
polished metal spheres has been most 
satisfactory, but it is far from perfect. 
In the first place, a spark-gap operating 
in air is too slow, owing to its resist- 
ance and ito the character of the discharge 
across it. The effectiveness of the spark- 
gap in air is increased by using large 
metal spheres having polished surfaces, 
but the surfaces of these are rapidly de- 
stroyed by the current. That they are in- 
efficient is proved by the rapidity with 
which they become heated if the discharge 
is of any considerable magnitude. The 
Cooper-Hewitt mercury vapor interrupter, 
on the other hand, seems to be free from 
all these defects. When a certain differ- 
ence of potential between the terminals 
of the interrupter has been reached, the 
initial negative electrode resistance prac- 
tically disappears, and the rapidity with 
which the discharge can take place de- 
pends only upon the capacity and the in- 
ductance of the circuit. In other words, 
the condenser charges and discharges at a 
definite frequency, determined by the cir- 
cuit, and the source of supply. Dis- 
charges that will reenforce the oscillations 
before their decay are far more effective 
in producing the desired. electrical effects 
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in a suitable circuit than the irregular 
discharges of an ordinary spark-gap. 
The efficiency of the mercury vapor in- 
terrupter is remarkably high. The dif- 
ference of potential between its terminals 
during discharge is constant at about 
fourteen volts, and independent of the cur- 
rent. ‘Thus, assuming the charging po- 
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suitable arrangement may be used. Since 
mercury is a liquid, and after being 
vaporized returns to this form, it will be 
seen that there is no deterioration in the — 
breaker except that which may be occa- 
sioned by the walls of the containing- 
vessel. j 

In action, the interrupter is noiseless. 


THE CooPER HEwITT Mercury INTERRUPTER 


tential to be 14,000 volts, this loss 
of energy is used in vaporizing the mer- 
cury, which, coming in contact with the 
cool walls of the tube, condenses and runs 
back into the electrode receptacles, and 
thus furnishes a simple means of dissi- 
pating the heat generated within. To keep 
the apparatus cool, an oil-jacket or other 


A typical form of interrupter is repre- 
sented in the illustration. This consists 
of a glass globe eight to ten inches in 
diameter, with two closed tubes sealed 
into the lower hemisphere. These tubes 
are both partially filled with mercury, 
and into them are led the conducting 
wires. The globe is exhausted and sealed 
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olf through a small glass tube attached to 
the upper point. To illustrate the ef- 
fectiveness of ithe new device, at a recent 
exhibition in his laboratory in New York, 
Mr. Hewitt connected up a circuit similar 
to that already shown. A small alternator 
was driven by a two-horse-power motor. 
Closing the generator switch and then 
bringing the machine up ito voltage, at a 
certain point—about 14,000 volts—the 
interrupter began to operate, and the ef- 
fect was at once made apparent at the ter- 
minal of the antenna by violent current 
streamers. The effect could be changed in 
intensity by varying the excitation of the 
small generator. To show the difference 
between the action of the interrupter and 
a discharge through air, a spark-gap was 
connected in parallel with the former. 
By starting with the spark-gap terminals 
in close proximity and drawing them 
apart very carefully, the condensers, dis- 
charging through the gap, produced the 
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usual current streamers at the antenna 
terminal. These increased as the electrodes 
were drawn apart until a certain point 
was reached, when the slightest further 
inerease of distance between the electrodes 
caused the mercury vapor interrupter to 
substitute itself for the spark-gap, and at 
once the effect was shown at the antenna. 
The discharge there increased in violence 
many times, indicating a great increase in 
the quantity of discharge brought about 
by the use of the interrupter. In this 
experiment the capacity of each condenser 
was about 0.015 microfarad, and the 
diameter of the outer turn of the coil was 
thirty-eight inches; yet with the inter- 
rupter in operation, two horse-power 
could be radiated from the antenna, That 
the current flowing in the condensers was 
heavy was shown by the fact that al- 
though tthe wires leading to them were 
large, they became warm, yet there was 
only a slight heating of the interrupter. 
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The interrupter has been run up to a 
calculated frequency of more than 1,000,- 
000 discharges per second. 

By reducing the inductance and the 
capacity of the circuit so as to increase 
the frequency, and by supplying the neces- 
sary power for charging, the energy which 
can thus be radiated may be anything 
desired. We have been told that it will 
be possible to pass 100 horse-power or 
more through a condenser composed of 
two quarter dollars separated by a sheet 
of glass. What the frequency would be 
under these conditions was not stated, 
although it is certain that if it was ex- 
pressed in figures they would convey but 
a slight impression to the mind. 

Extended researches with the mercury 
vapor tube are being carried on by Mr. 
Hewitt, and important developments are 
likely soon to be made public, to which 
we are not privileged to refer at this 
time. 


Dr. Michael I. Pupin’s Estimate of the Importance of the 
Cooper Hewitt Mercury Vapor Interrupter. 


R. MICHAEL I. PUPIN, pro- 
D fessor of electromechanics at 
Columbia University, and well 
known as the inventor of the Pupin 
system of long-distance and submarine 
telephony, is much interested in the 
Cooper Hewitt mercury vapor interrupter, 
and made the following statement of his 
estimate of the value of the new device. 
He said: “I have watched the develop- 
ment of the Cooper Hewitt mercury vapor 
tube as an interrupter from the very 
beginning. The present operation of the 
device comes up to my highest expecta- 
tions, and in my opinion it is one of the 
most important discoveries in physics 
which has been made during the last ten 
The operation of the tube as an 
interrupter depends upon two new ele- 
ments in the character of the cathode re- 
sistance of the vacuum tube—first, the 
disappearance of this cathode resistance 
as soon as the impressed voltage has 
reached a certain value; second, its sud- 
den reappearance as soon as the current 
strength through the tube has fallen below 
a certain small value. These two ele- 
ments are entirely new, and they form 
one of the prettiest discoveries which Mr. 
Hewitt has made in the course of his 
investigations. 
“T do not know of any other case where 
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a physical discovery found such a rapid 
practical application, and this is due to 
the fact that physicists experimenting in 
the domain of electrical waves, and elec- 
trical engineers engaged in the develop- 
ment of wireless telegraphy, were waiting 
for a current interrupter possessing the 
very characteristics which the Cooper 
ITewitt tube possesses in consequence of 
the two novel elements referred to above. 

“To illustrate this it is sufficient to 
refer to the needs of wireless telegraphy 
which the mercury vapor interrupter 
seems to satisfy. It is perfectly evident 
to-day that wircless telegraphy will not 
make any essential progress until a 
method is discovered of generating very 
powerful and persistent electrical waves. 
They must be powerful in order to over- 
come distance, and they must be persistent 
to enable us to employ the methods of 
selective tuning. The Cooper Hewitt 
mercury interrupter is capable of furnish- 
ing just such kind of electrical waves, and 
there is no other interrupter which comes 
anywhere near it in this respect. I do 
not think that I am saying too much when 
T state that the contribution which this 
development will make to wireless teleg- 
raphy is by far the most important which 
has ‘een made since Marconi’s earliest 
experiments, which demonstrated the 
practicability of transmitting electrical 


energy without wires to a distance of over 
twenty miles by employing two upright 
wires, each grounded, and impressing on 
the sending wire electrical oscillations 
such as Hertz employed in his classical 
experiments. | 
“The early experiments by Mr. Marcon! 
were a revelation to physicists, not be- 
cause they contained any physical novelty, 
but because they demonstrated that by a 
certain arrangement of receiving and 
transmitting conductors the waves gener 
ated could be felt at such a long distance. 
I think it will be admitted on all sides 
that since the time of Marconi’s early 
experiments, no new knowledge with re- 
gard to the method of generation oF 
transmission of the electrical waves has 
been offered to those who are engaged 1 
the practical development of wireless tel- 
egraphy, so that to-day wireless telegraphy 
is practically in the same condition 10 
which it is was in 1896. ‘The Cooper 
Hewitt mercury vapor interrupter 1 the 
first contribution which possesses extraor- 
dinary novelty, and which on account of 
its peculiar properties is the very thing 
needed in order to extend wireless teleg- 
raphy with a single stroke away beyond 
its present limits. How far this exten- 
sion will reach I am not prepared to 83), 
but that it will be far-reaching there 1§ 
not the slightest doubt in my mind.” 
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Independent Telephone Association of Wisconsin. 


Proceedings of the Convention of the Independent Telephone Association of Wisconsin, Held at Milwaukee, on 


HE opening session was called to or- 
I der at the Convention Hall of the 
Hotel Pfister at twelve o'clock, 

noon, on Wednesday, February 11. 
President Richard Valentine read his an- 
nual address, in which he spoke of the 
continued rapid growth of the independ- 
ent telephone business in the state. Many 
companies had increased their capital 
stock, and during the year forty-one new 
telephone companies, with a total capital 
of over $1,000,000, were organized, and 
the present number of independent com- 
panies in Wisconsin was 200, having 1,000 
toll stations, 200 exchanges and 30,000 
subscribers. In most of the cities still re- 
maining under monopoly rule, exchanges 
were being built or contemplated. Great 
progress was also being made in devel- 
oping the rural telephone business. Long- 
distance copper trunk lines were needed 
more than ever, to connect the many 
local systems, but there was the strongest 
assurance that these would be built the 
coming season. He also spoke of the 
final decision of the Berliner patent suit. 

On motion that a committee on resolu- 
tions be appointed, the chair selected 
Messrs. Crowley, Teasdale and Goodrich. 

On motion that a committee be ap- 
pointed to consider the advisability of 
publishing an association organ, the chair 
appointed Messrs. Harper, Dinsmore, 
Schernecker, Munsell, Abbott, Lloyd and 
Winter. 

A committee of five on legislation was 
appointed, consisting of Messrs. Harper, 
Hutchinson, Ferdinand, Larson, Valen- 
tine and Cavanaugh. 

Motion was made and adopted that a 
committee of five be appointed to con- 
sider and revise the schedule of toll rates, 
and the chair appointed Messrs. Hutchin- 
son, M. D. Larson, Harper and Teasdale. 

A committee of five was appointed to 
draft suitable memorial resolutions upon 
the death of Mr. Lohmiller and Mr. Col- 
lonious, members of the association. The 
committee appointed was Messrs. Keelyn, 
Bell and Kepler. 

The meeting then adjourned, reconven- 
ing at 2.30 P. M. 

Mr. Keelyn presented the report of the 
memorial committee upon the death of 
Mr. Lohmiller, of the La Crosse Tele- 
phone Company, a member of the execu- 
tive committee, and Mr. Collonious, of the 
Central Wisconsin Telephone Company, 
of Portage, and the same was adopted. 
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Mr. A. L. Hutchinson, of Weyauwega, 
of the Interurban Telephone Company, 
then read a paper on “Uniformity of Toll 
Rates.” 

Mr. C. W. Farr, of Chicago, of the Farr 
Telephone and Construction Supply Com- 
pany, made an address on the subject of 
“Generators,” discussing at length the 
many requirements of a proper telephone 
generator. 

Mr. J. E. Keelyn, of the Western Tele- 
phone Manufacturing Company, Chicago, 
gave a talk on “New and Old Telephone 
Problems.” He discussed briefly the early 
history of the telephone, and talked of the 
rapid progress made by the independents. 

On motion, a committee was appointed 
to devise plans for interesting the citi- 
zns of Milwaukee and securing an inde- 
pendent telephone exchange in that city. 
This committee consists of Messrs. Cava- 
naugh, Lloyd, Ferdinand, Baer and 
Keelyn. 

Mr. J. C. Harper, Madison, of the 
Dane County Telephone Company, 
talked on the subject of “Prospective 
Telephone Legislation,” in which he re- 
ferred to bills so far introduced in the 
legislature and discussed the effect they 
would have on the independent telephone 
business. He advised against the bill 
compelling interconnection between dif- 
ferent telephone companies, as this would 
be to the disadvantage of the independ- 
ents. 

Mr. Valentine discussed such a bill, 
and gave many reasons against the pas- 
sage of such a measure. 

The meeting was then adjourned to 10 
A. M. the next day. 

TILURSDAY SESSION. 

Mr. W. A. Taylor, of the Standard 
Telephone and Electric Company, Madi- 
son, read a paper on the “Comparative 
Merits of the Magneto and Central En- 
ergy Systems.” 

Mr. Dinsmore presented the report of 
the committee on an association publica- 
tion, in which the committee advised 
against such a publication and asked the 
convention to consider the selection of 
one of the many telephone organs now 
being published as the official publication 
of the association, and, on motion, the 
report was adopted. 

Mr. A. L. Hutchinson presented the re- 
port of the committee on toll rates, and 
the report was discussed at length by 
Messrs. Valentine, M. D. Larson, Thiel- 


man, A. W. Larson, Crowley, Hutchin- 
son, Bell, Lloyd, Hackney, Nate, Feh- 
land, Croll, Slater, Bryant and Middles- 
worth and Mansfield, which brought out 
a great variety of opinions on this sub- 
ject, and, after some amendment, the re- 
port was adopted. 

A new resolution was also adopted on 
this subject, that to encourage the in- 
vestment of capital to build long-distance 
copper toll lines, the companies of the as- 
sociation would be willing to handle such ` 
long-distance business for a commission 
not to exceed fifteen per cent of the out- 
going tolls. Mr. Crowley suggested that 
all the companies in the independent as- 
sociation take a proportionate share in 
the long-distance company, to the amount 
of ten per cent of their own investment, 
and in this way the long-distance lines 
would soon be built. 

Then followed a discussion of the toll 
rates and lines, after which the meeting 
was adjourned, reconvening at 2.15 P. M., 
when Mr. Harper presented the report of 
the committee on legislation to the effect 
that the legislative bill giving telephone 
companies the right to the indiscriminate 
trimming of trees be opposed, as this 
would arouse public sentiment, and that 
the bill to regulate the telephone and toll 
rates be also opposed, unless the same 
could be modified. 

The committee further recommended 
that a bill be introduced in the legisla- 
ture to prohibit discrimination in tele- 
phone charges in cities belonging to the 
same class, and for this purpose the citi- 
zens of the state be divided into a certain 
number of classes. Such report was 
adopted, and on motion the legislative 
committee was made permanent. 

On motion a committee of three was 
appointed to nominate officers, consisting 
of Messrs. Bell, Hackney and Goeselin. 

Mr. Hackney read an extract on rural 
telephones from a magazine, and as this 
article advised the construction of cheap 
rural lines it was criticised by Mr. 
Hackney and others in the convention. 

Mr. Crowley presented the report of the 
committee on resolutions, in which the 
press of Milwaukee was thanked for its 
efforts to inform the citizens of Mil- 
waukee of the growth and importance of 
the independent telephone business of 
Wisconsin. And further, that this asso- 
ciation request its members not to patron- 
ize supply companies to other independ- 
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ent companies, attempting to undermine 
independent companies now established. 
Further, that only such companies that 
connect their toll lines and exchanges 
with other legitimate independent com- 
panies, where opportunity offered, shall 
be eligible to membership in this asso- 
ciation. And further, that thanks be ex- 
tended to the officers and committees of 
the association for their faithful service 
the past year, and that in future meetings 
all supply companies close their exhibits 
during the hours that the convention is 
in session. ‘This report was discussed, 
and after a slight amendment was 
adopted. 

Attention was also called to the fact 
that where any independent company was 
buying its supplies from certain com- 
panies it was patronizing the Bell com- 
pany, and it was the sense of the meeting 
that no independent company should con- 
tinue assisting in this way. 

The secretary then read the following 
list of companies that has made applica- 
tion for membership, and on motion each 
application was accepted. The Sheboygan 
Telephone Company, Sheboygan; the 
Northwestern Telephone and Electric 
Company, Milwaukee; Mt. Horeb Inde- 
pendent Telephone Company, Mt. Horeb; 
Valley Telephone and Telegraph Com- 
pany, Green Bay; McFarland Telephone 
Company, McFarland; Citizens’ Tele- 
phone and Electric Company, Kenosha; 
Menominee Range Telephone Company, 
Iron Range, Mich.; Maquon Telephone 
Company, Thienville; Rock River Valley 
Telephone Company, Lake Mills; Wau- 
saukee Telephone Company, Wausaukee ; 
Mazomanie Telephone Company, Mazo- 
manie, and the American Electric Fuse 
Company, Chicago; Automatic Electric 
Company, Chicago; Illinois Electric 
Specialty Company, Chicago; Swedish- 
American Telephone Company, Chicago; 
Holtzer-Cabot Electric Company, Chi- 
cago; Green Telephone and Electric 
Manufacturing Company, Milwaukee. 

The secretary then read his annual re- 
port for the past year, showing the finan- 
cial condition of the association. 

On motion an assessment of one cent 
per telephone and two cents per mile of 
toll line was levied upon the members. 

Mr. Hackney then presented the report 
of the committee on nominations as fol- 
lows: 

President, Richard Valentine, Janes- 
ville. 

Vice-president, H. G. Slater, Waupace. 

Secretary-treasurer, H. C. Winter, 
Madison. 
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Members of the executive committee: 
C. W. Twining, Monroe; F. H. Sweet, 
Fond du Lac; J. C. Harper, Madison; 
W. F. Goodrich, La Crosse; J. Thielman, 
Merrill; John M. Baer, Appleton; M. F. 


Smith, Hixton; J. C. Crowley, Jr., West 


Superior, and William J. Bell, Baraboo, 
committeemen at large. On motion this 
report was adopted. 

Mr. Valentine thanked the association 
for the honor again bestowed upon him. 
He predicted that this present year would 
see the construction of the much-needed 
copper toll lines; that all should cooper- 
ate in this work. 

On motion it was decided to hold the 
June mecting at Madison, and the next 
annual mecting again in the city of Mil- 
waukee. 

Mr. Harper then spoke of the telephone 
situation in Madison, and what new 
methods were employed by the Bell com- 
pany in attempting to secure a foot- 
hold in that city. 

On motion that a committee of two be 
appointed to devise a design for advertis- 
ing independent telephone stations, the 
chair appointed Mr. Birch and Mr. Ritter 
and requested them to report at the June 
meeting. 

On motion the convention adjourned 
sine die. 
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Meeting of the Pittsburg Local 
Branch of the American Insti- 
tute of Electrical Engineers. 

The Pittsburg local branch of the 
American Institute of Electrical Engi- 
neers held its monthly meeting at the 
Electric Club, Thursday, February 5, to 
consider the papers on telephony recently 
read in New York. President Scott’s in- 
troduction was read by Secretary J. S. 
Pek. “The Evolution of the Telephone 
Switchboard,” by Mr. Thomas D. Lock- 
wood, was abstracted by Mr. P. P. Grace. 
Professor S. M. Kintner abstracted the 
paper on “An Automatic Telephone Oper- 
ator,” by Mr. W. J. Hammer. These 
were followed by a paper entitled “The 
Archophone,” by Mr. R. A. L. Snyder, 
which gave a brief history of the archo- 
phone, or speaking arc, which was dis- 
covered by Dr. Simon, at the University 
of Erlangen, in the fall of 1897. Since 
that time, Dudell and Ruhmer have 
studied the subject and added materially 
to the results. Dudell shunted the are 
with inductance and capacity, and thereby 
produced the whistling are. Ruhmer em- 
ployed a telephone receiver and battery, 
placed in series with a selenium cell at 
the receiving station. A searchlight was 
used for transmitting. Attempts to use 


Vol. 42—No. 8 


an alternating are gave reasonably good 
results, but there was a musical note 
superimposed upon the spoken sounds. 
Several theories have been advanced to 
explain this. The most logical gives as 
the cause the expansion and contraction 
of air due to variations in the tempera- 
ture of the are. It was thought that this 
apparatus might have an application en- 
abling a single speaker to address large 
audiences but with little effort. A speak- 
ing arc was shown in operation at the 
meeting. 

During the discussion, Mr. Charles 
Bradley called attention to the fact that 
only within the past ten or twelve years 
has the telephone work been developed 
from an engineering standpoint. He 


pointed out many decided improvements 
brought about in this way, all tending to 
reduce the work and simplify the work of 
installation and transfer as much as pos- 
sible of the wiring to the factory. Thus 
the unicolored cable has been replaced by 
the multicolored cable, and the same jack 
takes the same colored wire throughout 
the installation. By constructing the 
framework of the switchboard of iron, 
more uniform sizes are secured, and, by 
careful measurements, cables can be cut 
and soldered to the jacks in the battery. 
In fact, the entire work of constructing 
an installation of telephone switchboard 
has been so classified that but few details 
are left to the installer. , 

Mr. Charles Bradley presented.a paper 
discussing installations of switchboards 
and general systems of standardizing ap- 
paratus, and an original paper was pre- 
sented by Mr. S. H. Browne. The discus- 
sion was further participated in by Mr. 
P. P. Grace, Mr. P. M. Lincoln, Mr. 
Gallegher and Mr. L. Hommel. 


Philadelphia Branch of the Ameri- 
can Institute of Electrical 
Engineers. 

A meeting of the Philadelphia Branch 
of the American Institute of Electrical 
Engineers will be held in Philadelphia 
on February 18, 1903. The organizers 
are Carl Hering, Charles Hewitt, H. A. 
Foster, J. F. Stevens, A. B. Stitzer, 
W. C. L. Eglin and H. F. Sanville. 


Schenectady Branch of the Ameri- 
can Institute of Electrical 
Engineers. 

The Schenectady Chapter of the Amer- 
ican Institute of Electrical Engineers 
held a local meeting at Schenectady, 
N. Y., on January 25. Past-President 
Charles P. Steinmetz presided. R. N. 
Williams was appointed honorary secre- 
tary, and a local committee appointed as 
follows: W. I. Slichter, M. G. Reist, 
W. C. Ely, Jr. 


February 21, 1903 


The Next New York Meeting of the 
American Institute of Electrical 
Engineers. 


The 173d meeting of the American 
Institute of Electrical Engineers will be 
held at 12 West Thirty-first street, New 
York city, on February 27, 1903. 

The subject of the meeting is “Railway 
Train Lighting,” and the following papers 
will be presented : 

“The Bliss System,” by William L. 
Bliss. 

“A New System of Train Lighting,” 
by Elmer A. Sperry. 

“The Consolidated Axle Light Sys- 
tem,” by Arthur J. Farnsworth. 


———$ 


Boston Branch of the American 
Institute of Electrical 
Engineers. 


The first joint meeting of the Ameri- 
can Institute of Electrical Engineers 
and the Electrical Engineering Society 
of the Massachusetts Institute of Tech- 
nology took place on Friday, February 13, 
at the Tech Union. There were nearly 
200 in attendance, Messrs. G. A. Hamil- 
ton, Samuel Sheldon, Charles F. Scott, 
E. H. Mullin and Ralph W. Pope making 


the trip from New York. About a dozen’ 


members from Lynn, Mass., were in at- 
tendance. 

Professor Elihu Thompson had charge 
of the meeting. He complimented the 
Tech society on its large attendance 
and its manifest interest in the found- 
ing of a branch society in Boston. Ile 
also spoke to some extent of the func- 
tions of the American Institute of Elec- 
trical Engineers, of the drawing to- 
gether of engineers to make their work 
more efficient. He spoke of the great 
activity in electrical engineering circles, 
and the large problems that are facing 
the engineers of the present time. 

Professor Thompson then introduced 
Charles F. Scott, president of the Ameri- 
can Institute of Electrical Engineers. Mr. 
Scott gave a brief talk on what the so- 
ciety was doing. Mr. Ralph W. Pope, 
secretary of the American Institute of 
Eectrical Engineers, then gave an inter- 
esting talk on the formation of new 
chapters of the society. Dr. Samuel 
Sheldon, of the Polytechnic Institute of 
Brooklyn, gave a brief talk on the growth 
of the society. 

The speaker of the evening was Mr. 
Thomas D. Lockwood, consulting en- 
gineer of the American Telephone and 
Telegraph Company, who read a paper 
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on “The Evolution of the Telephone 
Switchboard.” 

Dr. Pritchett, of the Massachusetts In- 
stitute of Technology, gave a short ad- 
dress in which he welcomed the Ameri- 
can Institute of Electrical Engineers and 
earnestly hoped for a speedy establish- 
ment of a chapter in Boston. 

After the speeches luncheon’ was 
served and the meeting broke up after 
a thoroughly enjoyable evening. 

A committee has been appointed to co- 
operate with the Electrical Engineering 
Society of the Massachusetts Institute of 
Technology. 


The Louisiana Purchase Exposition. 


April 30, next, will be the one hun- 
dredth anniversary of the signing of the 
Louisiana treaty. The event will be cele- 
brated by the dedication of the Louisiana 
Purchase Jsxposition’s buildings and 
grounds, and by other exercises extending 
over three days. The dedication cere- 
mony will be performed by ‘Theodore 
Roosevelt, President of the United States. 
The principal address will be delivered by 
his only predecessor still living, ex-Presi- 
dent Grover Cleveland. The presiding 
oflicer will be the Hon. David R. Francis, 
president of the exposition. He will ten- 
der the buildings and grounds to the Hon. 
Thomas H. Carter, president of the Na- 
tional Commission, who will then turn 
them over to the President of the United 
States. Three dignitaries of the church 
—Cardinal Gibbons and Bishop Hendrix 
and Bishop Potter—will officiate in the 
religious portion of the exercises, and the 
chorus will consist of 2,000 voices from 
the Choral Symphony Society, the Saen- 
gerfest Chorus, the Morning Choral Club, 
the Apollo Club and Mrs. James L. 
Blair's choral classes. : 

The exercises will be attended not only 
by President Roosevelt, but also by the 
members of his cabinet; the foreign am- 
bassadors and ministers at Washington, 
D. C., and the entire diplomatic corps; 
by the chief justice and the associate jus- 
tices of the United States Supreme 
Court; by the members of both branches 
of Congress; by a number of the highest 
officers of the American army and navy; 
by the governors of many states and ter- 
ritories, including those comprising the 
Louisiana Purchase; by the members of 
the World’s Fair commissions of the dif- 
ferent states and territories, and by many 
other persons of distinction. The dedica- 
tion exercises will be held in the after- 
noon of April 30. In the forenoon there 
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will be a military parade with Major- 
General Corbin as grand marshal. The 
procession will have several thousand sol- 
diers from the regular army and a still 
larger number from the state troops. 

It is expected that there will be fully 
300,000 people on the grounds that day. 
In the evening a display of fireworks will 
be given, which promises to be grander 
than anything of the kind ever heretofore 
attempted. ‘The second and third days of 
the celebration will be devoted to the re- 
ception of distinguished foreign guests, 
governors of states, state commissioners, 
ete. Another grand display of fireworks 
will be given on the evening of Friday, 


_ May 1, and on the afternoon of that day, 


as also on the following day, Saturday, 
May 2, there will be an exhibition of day 
fireworks. 


Proposed Changes in Form of Science 
Abstracts. 


The publishers of Science Abstracts 
make the following announcement: 


'-'The review will in future be published 


in two sections; Section A—physics, em- 
bracing light, including photography, 
heat, sound, electricity and magnetism, 
chemical physics and electrochemistry, 
general physics, meteorology and terres- 
trial physics, physical astronomy. 

Section B—Embracing steam plant, 
gas and oil engines, automobiles, oil-en- 
gine-driven ships and launches, balloons 
and airships; general electrical engineer- 
ing, including industrial electrochemistry, 
electric generators, motors and trans- 
formers, electrical distribution, traction 
and lighting, telegraphy and telephony. 
The subscription prices will be eighteen 
shillings or $4.50 for each section sep- 
arately, including index, for the two sec- 
tions, thirty shillings, or $7.50. 

The American Physical Society is now 
joined with the Institution of Electrical 
Engineers and the Physical Society of 
London in the direction of the publica- 
tion and has elected Professor E. H. Hall, 
of Harvard University, as its representa- 
tive on the publishing committee. In 
consequence of this arrangement, Section 
A will in future be received by all mem- 
bers of the American Physical Society. 
The American Institute of Electrical En- 
gineers is also cooperating with the com- 
mittee and taking special means to bring 
the publication to the notice of all its 
members, who will in future be able to 
obtain it at a reduced subscription rate 
through the secretary of the American In- 
stitute. 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—VI. 


Notes on Progress in Europe and America. 
BY JOHN B. C. KERSHAW. 
Metallic Sodium as a Reducing Agent. 

Mr. James Swinburne in the presi- 
dental address delivered in December last 
before the members of the London Insti- 
tution of Electrical Engineers, referred 
to the electrolytic methods of obtaining 
metallic sodium. After stating that he 
did not intend in this address to adopt 
the rôle of prophet, he in the usual man- 
ner lost sight of this self-impoced re- 
striction, and predicted that in a few 
years this metal would be sold for a few 
pounds per ton, and that such a reduc- 
tion in the price would revolutionize many 
chemical processes. 

The chemical value of sodium lies in 
its great chemical affinity for oxygen and 
the halogens. There are few metals which 
can retain these elements in presence of 
sodium, and therefore cheap metallic 
sodium would place a remarkable ef- 
fective reducing agent in the hands of 
the metallurgist. The original process 
used for manufacturing aluminum was, in 
fact, based on the reduction of aluminum 
chloride by metallic sodium. It would be 
a curious result should the cheapened pro- 
duction of the latter metal by electrolysis 
render this process for aluminum pro- 
duction again practicable, and enable it 
to compete with the electrometallurgical 
process which displaced it thirteen years 
ago. 
At present metallic sodium is produced 
at several works in Germany, and at one 
each in France, England, and America, 
by the Castner process. In France, the 
Becker process is also in use at a second 
works at Bellegarde. These processes dif- 
fer merely in details of cell construction; 
sodium hydrate is the raw material in 
each case. Darling has recently perfected 
a process in which sodium nitrate is used 
as electrolyte in place of the hydrate. The 
advantage in this case is that nitric acid 
is obtained, in addition to the metallic 
sodium, and thus two profitable products 
are obtained by the one electrolytic de- 
composition. Although the Darling proc- 
ess is more difficult to operate than the 
Castner process, it is possible that it 
may develop into a practical industrial 
process. If such development could occur, 
or if the electrolytic decomposition of 
fused sodium chloride and separation of 
the two constitutents in their elementary 
form should be proved practicable, the 
prophecy of Swinburne, referred to at the 
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commencement of this note, may be real- 
ized in a comparatively short time. 

At present, the sodium produced by the 
electrolytic methods is used most largely 
for the production of sodium peroxide 
and of sodium cyanide in the works 
named above, and only a small propor- 
tion of the output finds its way into com- 
merce as metallic sodium. 

Sodium at $24 per ton, or a little less 
than one cent per pound, would, however, 
command a much larger market, and its 
use as a reducing agent now confined to 
the organic chemical industry, as Swin- 
burne thas pointed out, would be widely 
extended. 


Nitric Acid and Nitrates from the Air. 
The industrial trial now proceeding at 
Niagara with the Bradley & Lovejoy 


` process for converting the nitrogen of the 


air into nitric acid or nitrates by means 
of spark discharges of high-tension elec- 
tricity, is a most interesting attempt to 
solve an old industrial problem, namely, 
the fixation and utilization of the nitro- 
gen of the air. The formation of nitro- 
gen oxides during thunder-storms has 
been known for years, and at a Royal 
Society soiree in 1892, Sir William 
Crookes exhibited the flame of burning 
nitrogen. In 1897 Lord Rayleigh read a 
paper before the Chemical Society, Lon- 
don, in which he gave details of laboratory 
experiments relating to the formation of 
nitric acid by high-tension discharges. In 
1898 Sir William Crookes in his presi- 
dential address before the British Associa- 
tion at Bristol referred to these laboratory 
investigations, and showed that on the 
basis of Lord Rayleigh’s figures, one ton 
of nitrate of soda could be produced with 
an expenditure of electrical power equal 
to 14,000 kilowatt-hours, and that at 
Niagara this power would not cost more 
than $24. This estimate of cost does not 
appear to be correct. The electrical 
horse-power-year equal to 8,760 electrical 
horse-power-hours costs at Niagara, $20; 
14,000 kilowatt-hours would therefore 
cost over $40. McDougal & Howles ex- 
perimenting in Manchester, in 1900, ob- 


tained however a greatly increased yield. 


of nitric acid by electric discharges, when 
using in place of the air an artificial mix- 
ture of oxygen and nitrogen, represented 
bv the ratio of two to one. I have not 
seen any reliable figures for the output 
and efficiency of the apparatus installed 
at the works of the Atmospheric Products 
Company at Niagara, but probably the 
vield of nitrogen oxides per kilowatt-hour 
is higher than that obtained either in 
Lord Rayleigh’s or in McDougal & 
Howles’s experiments. Details on the 
experimental plant were given in the 
ELECTRICAL Review of October 18, 1902, 
and it was there stated that the percent- 
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age of nitrogen oxides in the air issuing 
from the apparatus is kept low (be- 
tween two per cent and three per cent) 
in order to avoid losses by dissociation. 
It is possible that in this precaution, and 
in the mechanical details of the apparatus, 
which admits of 138 arcs being sprung 
and broken fifty times per second, may 
be found the improvements which have 
raised the method into the region of 
practical industrial proccsses. Should 
success be ultimately achieved, Messrs. 
Bradley & Lovejoy will deserve the con- 
gratulations of ‘both electricians and 
chemists, and they will no doubt share 
in the financial rewards, which the pro- 
duction of nitrates from the air is likely 
to bring to the founders of this new in- 
dustry. 
Electrolytic Antimony. 

The ordinary metallurgical process for 
the extraction of antimony from its ores 
is based upon the low melting point of 
the sulphuret, the form in which it usu- 
ally occurs in minerals. The ore is 
heated until the sulphuret melts, and this 
is then run off and cast into cakes. The 
crude antimony obtained in this way is 
melted with iron, and the separation of 
the metallic antimony from the sulphide 
of iron is effected by ordinary mechanica! 
and metallurgical methods. | 


As antimony can be electrolytically 
separated from solutions of the poly- 
sulphide without difficulty, it is natural 
that attempts should have been made to 
use electricity for the extraction of this 
metal from its ores. Siemens & Halske 
worked out the details of such a process 
some years ago, and this is now reported 
to be in use in Vienna and at Banya in 
Hungary. The Siemens & Halske 
process is based upon extraction of the 
pulverized ore with a solution of sodium 
hydro-sulphide, and the electrolysis of 
the resultant poly-sulphide solution of 
antimony and sodium in a diaphragm type 
of cell. In the original patent it was pro- 
posed that the anode-chamber of the cell 
should be charged with a sodium chloride 
solution, and that the chlorine liberated 
should be used to extract the remaining 
metals from the residue from the leach- 
ing vats. This part of the patent has, 
however, not proved practicable, accord- 
ing to Borchers. 

At Cassagna, in France, another elec- 
trolytic process is said to be in operation, 
in this case, also, the poly-sulphide being 
used as electrolyte. The cell, which is of 
the diaphragm type, and the process have 
been described bv Izart in the Electricten 
July 19, 1902. In this article Izart states 
that a current efficiency of seventy-six per 
cent can be obtained in the cell when 
using a current density of 0.80 ampere 
per square dem. and electromotive force 
of 1.6 volts. In view of the simplicity of 
the ordinary metallurgical process for ex- 
tracting antimony from its ores, and the 
limited market that exists for the metal, 
it is doubtful whether either of these elec- 
trolytic processes for its extraction will 
undergo industrial development. 
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Wireless' Telegraphy by the Fessenden System. 


ORKERS in the field of wireless 
telegraphy have had for the ob- 
ject of their labors three well de- 

fined propositions, each of them infinitely 
difficult of solution and all immeasurably 
important in the whole scheme of com- 
mercial transmission of intelligence with- 
out wires. 

These three factors are distance, syn- 
tonization and economy in operation. 
The question of sending cableless mes- 
sages is far-reaching in its effects, not 
only in distance but in its ultimate 
modification of existing transoceanic in- 
tercommunication as well. Long-dis- 
tance wireless telegraphy appeals more 
strongly to the majority of inventors 
than syntonization, where economy is not 
a consideration, since the laws governing 
the factors by which distance may be suc- 
cessfully overcome are quite clearly under- 
stood. 

The relation between long-distance 
transmission and economy of operation 
is obvious and the problem of combining 
them in a system is a mighty one; in 
view of the fact that the propagation of 
electric wires to a distance of two thou- 
sand miles has ‘been experimentally 
proven possible, the great desideratum now 
is to transmit a minimum of energy in 
the form of waves and to utilize the 
maximum value of the wire at the receiv- 
ing device. 

Professor Reginald Fessenden has been 
one of the few scientists who has devoted 
time and given thought to the economical 
working of wireless telegraphy, and by 
systematic investigation of this phase of 
the art, covering a long period, Fessen- 
den has succeeded in perfecting a re- 
sponsive device which fulfills all the con- 
ditions above cited and bids fair to ren- 
der competition probable between land 
lines and wireless telegraphy, and aside 
from this he has been exceedingly dili- 
gent in bringing to light many new phe- 
nomena having a higher theoretical as 
well as a practical value and which will 
prove of incalculable service in improving 
the art. 

In a recent communication to me, Pro- 
fessor Fessenden put forth some of the 
original features of his system, and before 
describing the apparatus invented and em- 
ployed bv him it will be of interest to sum 
up these agents since they will serve to 
show just what the inventor had in mind 
and his purpose in working along the 
lines indicatted in the text of this article. 


By A. Frederick Collins. 


In the ordinary coherer the change of 
resistance is caused by the voltage, due 
to oscillations set up by the impinging 
electric waves; in the barretter, as Pro- 
fessor Fessenden terms his responsive de- 


Fia. 1.—CUuRRENT-ACTUATED WAVE-RESPON- 
SIVE DEVICE. 
vice, the action is due to current instead 
of voltage. The barretter or current- 
operated electric-wave detector is superior 
to coherers for the following reasons: 
(a) It permits of a much higher speed, 
sixty-five words per minute having been 
attained by skilled operators using a type- 
writer, while fifteen words per minute 
is the maximum speed of the ordinary 
coherer; (b) with coherers sharp elec- 
trical tuning is not possible; that is to 
say, where resonance effects are the result 
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that a coherer-actuated receiver can 
never should be employed in selectivity 
systems, while in the case of his current- 
operated barretter, absolute resonance 
may be had, which in practice has per- 
mitted a selectivity of one-half of one 
per cent. The economical features of his 
current-actuated wave receiver will be 
best understood when it is stated that the 
Fessenden detector is 25,000 times as 
sensitive as the best coherer, and that 
the barretter has been in operation for 
months over a distance of fifty miles 
with a spark only one-thirty-second 
of an inch long, using vertical wires at 
the transmitting and receiving ends of 
140 feet high; whereas, in order to oper- 
ate a coherer over the same distance with 
plain vertical wires a Ruhmkorff coil 
giving a maximum spark of five and one- 
half inches in length is required. 

The current-operated receiver is abso- 
lutely positive in its action and “X’s” or 
strays, as atmospheric and unknown 
sources of momentary potentials are 
called, can not be registered, and so ef- 
fect a message, consequently code mes- 
sages may be sent with absolute fidelity. 

In syntonie wireless telegraph systems 
thus far evolved the fundamental princi- 
ple of electrical resonance has been incor- 
porated, and the cumulative effect of a 


4 M 
y OA 
a 3 


+ 


Fie. 2.—Tue Tunine DEVICE. 


of voltage rather than current, there is 
a large percentage of loss, and hence 
selectivity can never be very pro- 
nounced. Again, atmospheric distur- 
bances are usually caused by potential dif- 
ferences in coherers, and this is eliminated 
in the current-actuated barretter. 

For this reason, too, Fessenden asserts 


series of feeble impulses which would 
finally break down the resistance of the 
coherer by the increase of voltage has 
been tried. The action of current-oper- 
ated receivers may be made cumulative 
to any desired extent, i. e., to depend upon 
the total amount of energy radiated in- 
stead of on the maximum amount; hence, 
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low-potential and prolonged oscillatione 
can be used instead of high-potential os- 
cillations with equal effect, and all this ef- 
fects the economy of long-distance trans- 
mission to a very large extent; for in- 
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times as great. Another original point is 
the use of large capacities which are uni- 
formly distributed, and the use of closed, 
tuned circuits at the receiving end. The 
wave-chute or artificial ground is, in my 


Fig. 3.—THE l)IAGRAM OF THE SYSTEM COMPLETE. 


stance, much lower masts may be em- 
ployed ‘and Fessenden has telegraphed 
over a distance of 100 miles with a coil 
giving a quarter-inch spark and a simple 
vertical wire forty feet in height. 
Another original feature of the Fessen- 
den system is employing an auxiliary cir- 
cuit for prolonging oscillations. The first 
step toward tuning a circuit is due to 
Oliver J. Lodge, who made use of in- 
ductance coils; now the action of an in- 
ductance coil is to cut down the effect of 
radiation per oscillation; in the system 
under consideration a local circuit, to be 
described hereafter, is charged with a 
large amount of energy and supplies the 
vertical wire or antenna as fast as it is 
emitted and therefore much more power- 
ful effects are obtained, which, accord- 
ing to Fessenden, is several hundred 


opinion, one of the best devices in this 
system, since it assists in eliminating ex- 
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radiating wire with a suitable medium 
for decreasing the length as now used, the 
use of a pressure bulb for increasing the 
radiation so that it will be proportional to 
the epark-length, etc. On all of the for- 
going devices patents have been granted, 
and many other patents have been ap- 
plied for but not yet granted. 

For instance, Fessenden claims the 
broad, general method of working selec- 
tively by using different periodicities for 
each station, which was originally invented 
by him for the Pennsylvania Railroad 
Company in 1891. 

The current-actuated wave responsive 
device, referred to above, was the subject 
of a patent granted August 12 to Pro- 
fessor Fessenden. It is shown in Fig. 1, and 
in the form used in practice it consists 
of a silver wire 0.1 inch in diameter, and 
having a platinum coil 0.003 inch in diam- 
eter, both the external silver and the in- 
ternal platinum wires are then drawn 
down until the silver sheath is about 0.002 
inch in diameter, and the platinum coil 
is 0.00006 inch in diameter. 

These dimensions may be varied con- 
siderably, providing the low heat capac- 
ity is maintained ; that is to say, the con- 
ditions must be such that the radiating 
surface is as small as possible, in contra- 
distinction to the bolometer, which has a 
large radiating or absorbing surface in 
proportion to its mass; Fessenden there- 
fore prefers a cylindrical form of con- 
ductor as having the least surface per 


given volume. 


The theory involved is based on a new 
discovery ; i. e., that “if a conductor hav- 
ing a specific heat-factor of such value 
that the latent energy required to raise its 
temperature to a certain excess above the 
air is small relatively to the energy lost 
by radiation, convection and conduction 
at that excess temperature during the 
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ternal disturbances and in directing the 
electromagnetic waves in a given direc- 
tion. 

There are numerous other clever and 
original features, such as surrounding the 


time of a signal, then it is possible to 80 
arrange that conductor in a local contin- 
uous-current circuit, that when a giver 
amount of current of any periodicity of 
wave-form is caused to flow through that 
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conductor there will be a corresponding 
charge of the same magnitude in the ac- 
tivity of the local continuous-current cir- 


cuit.” 
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As a means of avoiding radiation of 
heat, the loop is enclosed in a silver shell, 
3, being clamped by a glass brace, 4, and 
supported by a corrugation in the brace 
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This form of detector is entirely sep- 
arate and distinct in the principle in- 
volved, and construction from the bolom- 
eter and Siemens resistance thermometer. 
Neither of these instruments will act effi- 
ciently as receivers, because their specific 
heat capacity is so large when compared 
to their conduction and radiation losses 
that only an infinitesimally minute effect 
is produced. 

In preparing the barretter a short piece 
of silver-platinum wire, after being drawn 
down to the requisite diameter, is formed 
into a loop, as shown in Fig. 1, and the 
terminals fastened to the leading-in wires, 
*, 2. The tip of the loop is then im- 
mersed in nitric acid and a small portion 
of the film of silver is dissolved away 


Fie. 7.—Drvice FOR DECREASING THE EFFEC- 
TIVENESS OF THE SPARK-GapP. 


from it without reducing the cross-section 
or mass at the terminals. The loop then 
has a resistance of from 30 to 150 ohms, 
which, when compared with an ordinary 
coherer, is exceedingly low. 


and silver shell. To complete the device, 
the whole is enclosed in a glass bulb, 5, 
and the leading-in wires sealed at 6. A 
vacuum may be forced and maintained in 
the bulb, or it may contain air or paraffin. 
This is the Fessenden wave detector, and 
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forms one of the most important advances 
in the art since its original inception. 

The tuning device invented by Fessen- 
den is shown in Fig. 2, and has for its ob- 
ject absolute accuracy and positiveness in 
the sending and receiving of electromag- 
netic waves, which renders the transmis- 
sion of code wireless messages possible. 
In Fig. 2, 1 represents either a direct or 
alternating-current dynamo which charges 
the spark-balls, 2, to the requisite poten- 
tial through the transformer, 3; a high 
resistance, 4, having a low inductance, 
is in series with the spark-gap. The 
transformer charges directly the con- 
denser, 5, when the disruptive discharge 
takes place at 2. 

The tuning device, 6, is constructed of 
one or more pairs of connecting wires ar- 
ranged in a box containing oil insulating 
the wires. By this arrangement the ca- 
pacity and inductance are so proportioned 


- that the oscillation does not decrease in 


geometric retrogression, but is constant, 
and a pure sine wave results which is a 
great improvement over inductance coils. 

This tuning grid, as it is termed, is also 
employed in the receiving circuit, as 
shown at 7; while at 8 the barretter is in- 
serted. 
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Fig. 3 illustrates the Fessenden system 
complete. It will be observed that the 
antenna, 1, and the earth, 11, are con- 
nected to the spark-balls through the 
tuning grid, 6, 6, forming the oscillating 
system. The switch, 3, is employed to cut 
out the oscillator circuit when receiving, 
although the generator is kept constantly 
in action, and when sending the mes- 
sages the antenna is thrown in and out of 
tune by the key, 4. Figs. 21 to 27 rep- 
resent a holder for the barretter, or wave 
detector, and 32 a pair of head telephones 
for translating the impulses into the 
Morse code; 20 and 25 show an automatic 
cutout. 

Figs. 4 and 5 are photographic repro- 
ductions of the Fessenden system in oper- 
ation between his stations in South Caro- 
lina and Virginia. The spark-gap and 
vibrator are shown to the right of Fig. 4, 
which is a front view of the apparatus, 
and the containing key case, barretter case 
and relay to the left. Fig. 5 is a rear view 
of the same equipment. 

Two inventions to which I wish to call 
attention and are not shown in the photo- 
graphs will be seen diagrammatically rep- 
resented in Figs. 6 and 7. These are re- 
spectively a “wave-chute” and a device 
for increasing the effectiveness of the 
spark-gap. 

As the object of the wave-chute has 
been described in the preceding part of 
the text and its mode of application 
shown in Fig. 6, little need be said about 
it. Suffice it for me to say that the 
grounded terminals of the oscillator sys- 
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tem, 2, 2, 2, 2, are led from the point 
where the instruments are located over 
the tops of buildings and other obstacles 
and then to the earth. Fig. 6 is the plan 
view of the scheme. The wave-chute or 
artificial ground should extend a distance 
from the antenna a quarter of the length 
of the wire to be emitted and in the direc- 
tion of the station to be communicated 
with. 

The device illustrated in Fig. 7 gives 
in a measure an idea of the brilliant dis- 
coveries made by Professor Fessenden in 
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the course of his investigations. In wire- 
less telegraph practice it is necessary to 
reduce the length of the spark-gap to a 
certain minimum critical length. This is 
due to the fact that the resistance of the 
oscillator circuit must be less than four 
times the inductance, divided by the ca- 
pacity. Any increase in the length of the 
gap transforms the oscillatory into a uni- 
directional current. The length of the 
disruptive discharge suitable for oscilla- 
tions depends, therefore, upon the poten- 
tial to which the oscillator system is 
charged. Now, the object of Fessenden’s 
invention is to maintain a certain definite 
relation between the resistance, the in- 
ductance and the capacity of the oscil- 
lator circuit without regard to the po- 
tential charging said current. The 
curve, Fig. 8, shows the values graph- 
ically, where d represents the radia- 
tion, and c the potential at which 
sparking takes place; in air, at ordinary 
pressures, there is no increase in efficiency 
obtained in the effect of the oscillations 
regardless of the potential energy supply- 
ing the circuit, when a spark one inch in 
length has been reached. The curve de- 
scribes the line b. 

To eliminate this untoward effect Fes- 
senden causes the disruptive discharge to 
take place in air under pressure, when an 
entirely new phenomenon results, and 
when a pressure of sixty pounds per 
square inch is reached and the emitting 
properties of the oscillatory current be- 
gin to increase, and at eighty pounds’ 
pressure radiation becomes substantially 
proportional to the potential of the source, 
as shown at a. By referring to Fig. 7 
it will be observed that the spark takes 
place between the point, 4, and the plate, 
5. 

These are some of the most important 
results achieved by Fessenden, and, in 
the light of recent discovery, the future 
of wireless telegraphy looms up with 
much actinic brilliancy, and likewise 
these indications would lead one to sus- 
pect that the marvelous achievements in 
the art will be eclipsed by those yet to 
come. That long-distance wireless teleg- 
raphy is possible with a nominal amount 
of energy is a foregone conclusion, and 
this is more than half the battle in the 
competition which is sure to follow. 

With better, simpler and more econom- 
ical means for transmission, together with 
a rapidity equal to the wire service, and 
certainty and accuracy of action, the day 
may not be very distant when there will 
be a royal battle waged between the old 
and the new methods. 
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ALTERNATORS FOR ELECTRICAL 
TRANSMISSION. 


BY ALTON D. ADAMS. 


(Copyright, 1902, by Alton D. Adams.) 

Dynamos in the generating station of 
an electric transmission system should be 
so numcrous that if one of them is dis- 
abled the others can carry the maximum 
load. If only two generators are installed, 
it is thus desirable that each be large 
cnough to supply the entire output, so 
that the dynamo capacity exceeds the 
greatest demand on the station by 100 per 
cent. To avoid so great excess of dynamo 
capacity it is common practice to install 
more than two generators. 

Other considerations also tend to in- 
crease the number of dynamos in the gen- 
crating station of a transmission system. 
Thus one transmission line may be de- 
voted exclusively to lighting, another to 
stationary motors, and a third to electric 
railway service; and it may be desirable 
that each line be supplied by an independ- 
ent dynamo to avoid any effect of fluctua- 
tions of one kind of load on the others. 

At the generating station of the trans- 
mission system that supplies electric light 
and power in Portland, Me., the idea of 
independent units has been carried out 
with four 500-kilowatt dynamos, each 
driven by a pair of wheels fed with water 
through a separate penstock from the 
dam. Each of these dynamos operates 
one of the four independent transmission 
lines. Where a number of water-power 
stations feed into a single substation the 
requirement that each generating station 
have its capacity divided up among quite 
a number of dynamos may not exist, since 
one station may be entirely shut down 
for repairs and the load carried meantime 
by the other stations. A good illustration 
of this point may be seen at Manchester, 
where a single substation receives energy 
transmitted from four water-power plants. 
At one of these plants the entire capacity 
of 1,200 kilowatts is in a single generator. 

The foregoing considerations as to the 
number of dynamos apply with equal 
force to both steam and water-driven sta- 
tions, but other factors tend to increase 
the number of dynamos in water-power 
plants where the head of water is com- 
paratively small. This tendency is due 
to the fact that the peripheral speeds of 
pressure turbine water-wheels should be 
about twenty-five per cent less than the 
velocity at which water would issue from 
an opening under the head of: water at 
which these wheels operate in order to 
secure high efficiency. This velocity of 
water and therefore the peripheral speed 
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of pressure turbine wheels varies with the 
square root of the head of water. 

Since the peripheral speed of turbines 
is thus determined by the heads of water 
under which they operate, and since the 
diameters of turbines must increase with 
their capacities, the rate of revolution for 
pressure turbines under any given head 
decreases as the power goes up. For this 
reason it is often desirable to use a larger 
number of dynamos in a water-power 
plant than would otherwise be required 
in order to avojd very low speeds of revo- 
lution on the direct-connection to the tur- 
bines. A notable illustration of this 
practice exists in the great water-power 
plant of the Michigan-Lake Superior 
Power Company, at Sault Ste. Marie, 
Mich., where a generating capacity of 
32,000 kilowatts is divided up between 
eighty dynamos of 400 kilowatts each. 
The head of water available at the pres- 
ure turbines in this plant is about sixteen 
feet, and their speed is 180 revolutions 
per minute. In order to obtain even this 
moderate speed under the head of sixteen 
feet it was necessary to select turbines of 
only 140 horse-power each. Four of these 
turbines are mounted on each shaft thet 
drives a 400-kilowatt dynamo, direct-con- 
nected, so that there are 320 wheels in all. 
Had a smaller number of wheels been em- 
ployed to yield the total power their speed 
and that of direct-connected dynamos 
must have been less than 180 revolutions 
per minute. As the cost of dynamos M- 
creases rapidly with very low speeds 1t 8 
often cheaper to install a larger number 
of dynamos “at a higher speed than 8 
smaller number at a lower speed for 8 
given total capacity. | 

The use of a larger number of units 
than would otherwise be necessary 
order to avoid a very low speed is further 
illustrated bv the 7,500-kilowatt plant of 
the Missouri River Power Company, at 
Cafion Ferry, Mont. This capacity 18 
made up of ten generators, each rated at 
750 kilowatts and direct-connected Wo 8 
pair of pressure turbine wheels operating 
at 157 revolutions per minute, under 4 
head of about thirty-two feet. 

Under comparatively high heads of 
water pressure turbines operate at speeds 
that are ample for direct-connection to 
even the largest dynamos. 

Thus in the Niagara Falls plant, wher? 
the head of water is 136 feet, each Pa” 
of turbines drives a direct-connected 
dynamo of 3,750 kilowatts at 250 revolu- 
tions per minute. In the rare case where 
the power to be developed is 80 great that 
the number of generators necessary y 
give security and reliability to the service 
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leaves each generator with a capacity 
larger than is desirable for structural 
reasons, the number must be increased 
simply to reduce the size of each gener- 
ator. Such a state of facts existed at 
Niagara Falls, where the first station 
contains ten dynamos of 3,750 kilowatts 
each, and the second station, now nearing 
completion, will contain eleven units of 
like capacity. , 

In the greater number of transmission 
systems the generators are direct-con- 
nected to either steam engines or water- 
wheels and their speecs of. rotation are 
largely determined by the requirements 
of these vrime-movers. Steam engines 
can be designed with some regard to the 
desirable speeds for direct-connectior. to 
dynamos, but water-wheels are less flexi- 
ble in this particular. Each type of whecl 
has its peripheral speed mainly deter- 
mined by the head of watér under which 
it may be required to operate, and varia- 
tion from this speed means serious loss 
of efficiency. Of course any one of several 
speeds of rotation may be had with a 
given power by mounting one, two or 
four Water-wheels on the same shaft, but 
complication and cost increase with the 
number of wheels, and it is doubtful 
whether more than two should be so 
mounted in an ordinary case. 

With heads of water less than twenty 
feet, the speed of revolution of pressure 
or of impulse turbines is too low for the 
economic design of direct-connected dy- 
namos. On the other hand, under heads 
of much more than 100 feet pressure tur- 
bines operate at rather high speeds in all 
except very large sizes. Either of these 
conditions can well be met by belt or rope 
driving from water-wheels to dynamos. 
It is much the more common to see water- 
wheels at a lower speed belted to dynamos 
at a higher speed, but in some instances, 
as at the lighting plant of Spokane, 
Wash., wheels of a higher speed are 
belted to dynamos of a lower speed. An- 
other plan by which moderate dynamo 
speeds are obtained with water-wheels un- 
der rather high heads, mounts a dynamo 
at each end of the shaft of a large turbine 
or pair of turbines. This plan is fol- 
lowed at the plant of the Royal Alumi- 
num Company, Shawinigan Falls, Quebec, 
where there are two pairs of horizontal 
turbine wheels, each pair developing 3,- 
200 horse-nower under a head of 125 
feet, and driving a dynamo Jirect-coupled 
on each end of its shaft. Where vertical 
wheels are employed it is often more de- 
sirable to drive some standard type of 
dynamo with horizontal shaft by means 
of bevel gears than to design a special 
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dynamo to mount directly on the vertical 
shaft. This latter plan is warranted in 
very large work like that at the Niagara 
Falls generating stations, where the 
twenty-one 3,750-kilowatt dynamos are 
direct-connected, each on the vertical 
shaft of a 5,000-horse-power turbine. 
This type of connéction is not one that 
will be frequently followed, because of its 
large expense, but in at least one other 
important plant—that at Portland, Ore. 
—each dynamo is mounted directly on 
the shaft of its vertical turbine wheel. 

Where watcr-wheels must operate un- 
der heads of several hundred fect it is 
usually necessary to abandon pressure 
turbines because of their excessive speeds, 
and to adopt one of the types of impulse- 
wheels. In this class of wheels the peri- 
pheral speed of highest efficiency is only 
one-half the spouting velocity of the 
water under any particular head. This 
gives the impulse-wheels about two-thirds 
the peripheral speed of pressure turbines 
of equal diameter and consequently about 
two-thirds as many revolutions per min- 
ute. But as the water may be applied at 
one or more points on the circumference 
of an impulse-wheel, as desired, such 
wheels may have much greater diameters 
than pressure turbines for equal power 
under a given head. 

These properties of low peripheral 
speed, as to head and great diameter, as to 
power developed, fit impulse-wheels for 
direct-connection to dynamos where great 
heads of water must be employed and 
they are gencrally used in such cases. 
This is particularly true for the Pacific 
coast, where water powers depend more on 
great heads than on large volumes. In 
the generating plant of the Bay Counties’ 
Power Company, at Colgate, Cal., the 
dynamos are direct-connected to impulse- 


wheels that operate under a head of 700. 


fect. The three 2,250-kilowatt dynamos 
in this plant are each mounted on a wheel 
shaft operating at 285 revolutions per 
minute, and each of the four 1,125-kilo- 
watt dynamos is direct-driven by an im- 
pulse-wheel at 400 revolutions per min- 
ute. At the Electra, Cal., plant of the 
Standard Electric Company the impulse- 
wheels operate at 240 revolutions per 
minute under a head of 1,450 feet. Each 
of the five pairs of these wheels drives a 
2,000-kilowatt generator, direct-connected. 
As the head of water at these wheels is 
1,450 fect, its spouting velocity is about 
300 feet per second, or 18,000 feet per 
minute. Each wheel is eleven feet in 
diameter, so that a speed of 240 revolu- 
tions per minute gives the periphery a 
little less than 9,000 feet per minute, or 
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about one-half the spouting velocity of 
the water. These two great plants are 
excellent illustrations of the way in which 
impulse-wheels, under great heads, may 
be given speeds that are suitable for 
direct-connected dynamos. 

Three types of alternators, the revolv- 
ing armature, the revolving magnet, and 
the inductor, are used in the generating 
plants of electric transmission systems. 

Revolving armatures are used in the 
dynamos of comparatively few trans- 
mission systems and hardly at all in those 
of recent date. The prevailing type of 
alternator for transmission work is that 
with internal revolving magnets and ex- 
ternal stationary armature. This type is 
employed in the great water-power plants 
at Canon Ferry, Mont., Sault Ste. Marie, 
Mich., and for the five generators last in- 
stalled in the Niagara Falls plant. For 
the sixteen earlier generators at Niagara 
Falls the revolving magnets are external 
to the stationary armatures, but this con- 
struction has the disadvantage of high 
first cost and inaccessibility of the in- 
ternal armature, and is not likely to be 
often adapted elsewhere. 

Inductor alternators are those in which 
both the armature and magnet coils are 
stationary and only a suitable structure 
of iron revolves are employed in a com- 
paratively small number of transmission 
systems, but this number includes some 
of the largest plants. The seven alter- 
nators in the Colgate, Cal., plant 
aggregating 11,250 kilowatts capacity, 
and the five alternators in the plant at 
Electra in the same state, with a capacity 
of 10,000 kilowatts, are all of the in- 
ductor type. As more commonly con- 
structed the magnet winding of the in- 
ductor alternator consists of only one or 
two very large coils, which are in some 
cases as much as ten feet in diameter. 
The repair of these large magnet coils 
seems to present a more serious problem, 
in case of accident, than the repair of the 
small coils used on internal, revolving 
magnets. As far as satisfactory operating 
qualities are concerned, inductor alter- 
nators and those with revolving magnets 
seem to be on an equality, but for 
structural reasons inductor alternators 
will probably be built less freely in the 
future than in the past. 

Nearly all long transmissions are now 
carried owt with either two or three-phase 
current, approximately one-third of these 
plants being two-phase and the re- 
mainder three-phase. The most notable 
two-phase installation is that at Niagara 
Falls, where the original ten generators, 
as well as the eleven dynamos just added, 
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; ne capacity or involving very long 
Tansmissions three-phase machines have 
been generally employed. This is true of 
ae Colgate and Electra plants in Cali- 
fornia, and of that at Sault Ste. Marie 
Mich. , 

As to frequency, existing practice ex- 
tends all the wav from 133 cycles per 
second on the lines at Marysville, Cal., 
down to only fifteen cycles on the trans- 
mission for the Washington & Baltimore 
Electric Railway. 

More common practice ranges between 
twenty-five and sixty cycles. Niagara 
Falls saw the first great plant installed 
for twenty-five cycles, and it remains one 
of the very few of that frequency that are 
engaged in the supply of light and power 
for general distribution. For transmis- 
sion to electric railway lines a frequency 
of twenty-five cycles has been and is being 
widely used, prominent examples of 
which may be seen in the New Hampshire 
traction, the Berkshire, and the Albany 
& Hudson systems. 

The strong feature of a system at 
twenty-five cycles is that it is well suited 
to the supply of continuous currents 
through rotary converters with reasonable 
numbers of poles, armature slots and com- 
mutator bars. 

On the other hand, the cost of trans- 
formers is greater with current at twenty- 
five cycles per second than with a higher 
frequency, and this current is only just 
bearable for incandescent lighting and 
quite unsuited for arc lamps, because of 
the fluctuating character of the light pro- 
duced. At fifteen cycles per second a cur- 
rent can be employed for incandescent 
lighting with satisfactory results only by 
means of some special devices, as lamps 
with very thick filaments, to avoid the 
flicker. Very low frequencies cut down 
undesirable effects in the way of in- 
ductance and resonance, but these effects 
can be avoided to a large degree in other 
ways. 

Where power is the most important ele- 
ment in the service of an electric water- 
power and transmission system there is a 
decided tendency to adopt a rather small 
number of periods for the system, even 
at some disadvantage as to lighting facili- 
ties. This is illustrated by the transmis- 

sion from St. Anthony’s Falls, Minn., at 
thirty-five cycles, from Cañon City to 
Cripple Creek, Col., at thirty cycles, by 
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the Sault Ste. Marie plant of 32,000 
kilowatts at thirty cycles, as well as by the 
Niagara Falls plant of 78,750 kilowatts 
at twenty-five cycles. 

Where the main purpose of a transmis- 
sion system is the supply of light and 
power for general distribution, sixty 
periods per second are adopted as the 
standard in almost every case. This num- 
ber of periods in comparison with a 
smaller one tends to increase the cost of 
rotary converters but decreases the cost of 
transformers, and is suitable for both in- 
candescent and arc lighting. 

More than fifty long transmissions at 
high voltages are now operating in the 
United States, among which are included 
that of 145 miles between Electra and 
San Francisco, that of 142 miles between 
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Colgate and Oakland, and that at 50,000 
volts between Cafion Ferry and Butte. 
Few, if any, transmission systems have 
recently been installed for frequencies 
above sixty cycles, and the older plants 
that worked at higher figures have in 
most cases been remodeled. 

During the past decade the voltages of 
alternators have been greatly increased, 
but have not caught up with the demand 
for high pressures on long-transmission 
lines. Ten years ago when the first long 
transmissions were going into operation 
2,000 volts was considered high for án 
alternator. As this voltage is too low 
for economy of conductors longer than 
three or four miles, the important early 
transmissions were all carried out with 
the aid of step-up transformers at gener- 
ating stations, The practice then was, 


mission system is located close to a part 
of its load the alternators are given & volt- 
age suitable for distribution, Say about 
2,400, and any desired pressure 0D the 
line is then obtained by means of step- 
up transformers. The Niagara Falls 
plants are an excellent illustration of this 
practice, the voltage of all the alternators 
there being 2,300, which is raised to 22, 
000 for the transmission of a part of the 
energy to Buffalo. A similar practice 5 
followed in the water-power plant at 
Ogden, where the generators furnish our 
rent at 2,300 volts for local distribution 
and transformers raise the pressure 
26,000 volts for the transmission to 
Lake City. In the 32,000-kilowatt plant 
at Sault Ste. Marie, Mich., the alternators 
operate at 2.400 volts and a large part o 
their load is local, but this voltage will n0 
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doubt be raised by transformers when 
transmission lines are operated. 

For generating stations that carry little 
or no local loads the cost of transformers 
can be saved if the generators develop the 
voltage required on the transmission lines. 
This possible saving has led to the de- 
velopment of alternators that generate 
voltages as high as 15,000 in their arma- 
ture coils. Such alternators have sta- 
tionary armatures in all cases and are of 
either the revolving magnet or inductor 
type. 

At the present time more than a score 
of transmission systems in the United 
States operating at 10,000 or more volts 
develop these pressures in the armature 
coils of their alternators, and the number 
of such systems is rapidly increasing. It 
is now tthe rule rather than the exception 
to dispense with step-up transformers on 
new work where the line voltage is any- 
thing under 15,000. Perhaps the long- 
est transmission line now in regular 
operation with current from the arma- 
ture coils of an alternator is that at 13,200 
volts between the generating station at 
Portsmouth and one of the substations of 
the New Hampshire Traction system at 
Pelham, a distance of forty-two miles. 

In at least one transmission system 
now under construction, that of the 
Washington, Baltimore & Annapolis 
Electric Railway, the voltage of gen- 
erators to supply the line without the in- 
tervention of step-up transformers will 
be 15,000. 

The company making these alternators 
is said to be ready to supply others that 
generate 20,000 volts in the armature 
coils whenever the demand for them is 
made. In quite a number of cases alter- 
nators of about 13,000 volts have been in- 
stalled for transmissions along electric 
railway lines. 

Alterna- 
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Electric Railway, Albany & Hudson, 
EE arate gO ees Sanka a etl md an me 12,000 
Empire State Power Co., Amsterdam, 
sna etree TEE E EEEE 12,000 
Lehigh Power Co., Easton, Pa......... 12,000 
Hudson River Power Co., Mechanics- 
WIEN Gd TTE TO 12,000 
Light and Power, Anderson, 8. C....... 11,000 
Fries Mfg. Co., Salem, A o 12,000 
Light and Power, Ouray, Col.. 12,000 
WwW sanin Eton & Baltimore Electric Rail- 
AoA A TEETE SEE EE E EE ENE 15,000 
Chamb y Mfg. Co., Chamblay, Que.... 12,000 
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This list of high-voltage alternators is 
not intended to be exhaustive, but serves 
to indicate their wide application. If such 
alternators can be purchased at a lower 
price per unit of capacity than alter- 
nators of low voltage plus step-up trans- 
formers there is an apparent advantage 
for transmission systems in the high-volt- 
age machines. This advantage may rest 
in part on a higher efficiency in the alter- 
nators that yield the line voltage than in 
the combination of low-voltage alter- 
nators plus step-up transformers. It is 
not certain, however, that depreciation 
and repairs on the generators of high 
voltage will not be materially greater than 
the like charges on generators of low 
voltage, and some advantage in price 
should be required to cover this con- 
tingency. 

Just how far up the voltage of alter- 
nators can be pushed for practical pur- 
poses is uncertain, but it seems certain 
that the limit must be much below that 
for transformers where there is ample 
room for solid insulation and the coils 
can be immersed in oil. The use of gen- 
erators at 10,000 volts and above tends to 
lower the volts per mile on transmission 
lines, because it seems better in some 
cases to increase the weight of line con- 
ductors rather than to add step-up trans- 
formers, as in the forty-two-mile trans- 
mission from Portsmouth to Pelham. 
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ELECTRICAL NOTES FROM EUROPE. 


—— 


BY C. L. DURAND. 


A German firm, the Incandescent 
Lamp Company, of Berlin, is commenc- 
ing to manufacture the new osmium 
lamps under the Auer von Welsbach 
patents and to put them on the market. 
It appears that the company has paid 
$160,000 for the patent rights. The 
price of the lamps is $1.25, and ithe old 
lamps will be taken back for twenty cents, 
provided they still contain the double 
osmium filament. It is claimed that the 
osmium lamps consume only 1.5 watts 
per candle-power, which gives them an 
economy of fifty per cent or more over 
the 3 or 3.5-watt lamps. A series of 
figures as to the life and efficiency of the 
new lamp has been published according 
to the experiments which have been made 
by M. Remane, one of the company’s engi- 
neers. For instance, a thirty-nine-volt 
lamp at the start consumed 1.54 watts per 
candle, giving ‘thirty-three candle-power ; 
after 500 hours it fell to 32.4 candle- 
power and took 1.49 watts per candle, 
while at the end of 1,000 hours, at the 
same voltage, it showed 31.7 candle- 
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power and a consumption of 1.50 watts. 
The osmium lamp, as was shown in some 
previous experiments, shows the curious 
anomaly in that its efficiency rises in some 
cases after a certain number of hours 
burning. The contrary case, however, 
took place with a fifty-five-volt lamp giv- 
ing at the start 34.7 candle-power and 
1.43 watts per candle. At the end of 
1,000 hours it showed 31.6 candle-power 
and 1.58 watts; but another test on a 
fifty-three-volt lamp showed 1.51 watte 
at the start and 1.44 watts at the end of the 
test. This phenomenon seems to be of an 
irregular nature; at all events, the effi- 
ciency is remarkably high and the lamp 
seems to be durable. An interesting 
test was to compare two osmium lamps 
and two carbon lamps of thirty-two can- 
dle-power, using fifty-five volts for both 
lamps. The osmium lamps took 0.9 am- 
pere and the carbon 1.8 amperes, which 
clearly shows the difference in energy 
consumed. It is stated that the light 
from the osmium lamp is of a clear white, 
somewhat resembling that of a Nernst 
lamp. 


M. de Paun, a Belgian engineer, has 
remarked a curious phenomenon relating 
to the passage of currents through wires 
covered with an oxidized layer. When, 
for instance, telephone wires which have 
a slight coating of oxide are placed side 
by side and in contact, a short-circuit 
does not seem to take place, as the con- 
versation may still be carried on in each 
circuit. If the layer is sufficiently thick 
the same holds good for an alternating 
current, such as is furnished by a mag- 
neto. On the contrary, continuous cur- 
rent seems to pass easily through the 
layer. A phenomenon of the same nature 
was Observed last summer on the Paris- . 
Brussels telegraph line. A short-circuit 
had been formed where the two wires 
came in contact over a length of thirty 
feet or more. Under these conditions the 
telegraph instruments failed to work, but 
the telephone could still be operated over 
the line. Another instance of the same 
kind occurred on the Brussels-Lille cir- 
cuit which is used both for telegraph and 


telephone purposes. The bronze wires 
forming the line were suspended on the 
top of the poles, while below them ran a 
number of lines of iron wire. The bronze 
wires became loaded with ice which caused 
them to sag and come in contact with the 
iron wires underneath. Notwithstanding 
the apparent short-circuit which was thus 
formed, the telephone continued to work. 
It seems, therefore, that there is a differ- 
ence in the conductivity of an oxidized 
laver for direct and for alternating or 
pulsatory currente. 
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SOME VARIABLE SPEED MOTOR 
DRIVES. 


. BY THOMAS J. RAY. 


Pe : scarcely necessary to more than 
i at the question of the application 
electrical motors to machine tools 
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transmission, involving cone pulleys, 18 
wholly incompetent. The writer, in his 
own work, has settled this question once 
and for all, and to illustrate this point 
it is only necessary to say that a ma- 


chinist who has been broken in on, we will 
say, a heavy shafting lathe equipped 


with 


Fic. 1.—A TURNING FROM A GUN BARREL; 


has been settled in favor of the direct 
attachment of the motor to the indi- 
vidual tool in every case, rather than the 
grouping of tools and the intervention 
of shafting units; that is to say, it is not 
‘so long ago that the cost of the individual 
motor was considered excessive, and it 
was the practice to use one motor for 
kindred groups of tools, rather with the 
view of saving in point of first cost. That 
the grouping method was a considerable 
advance on the old belting and shafting 
method was proven conclusively in the 
‘course of events, and admitting that the 
grouping method was a good thing, it was 
not difficult to discover that all the quali- 
ties to be derived were not taken advan- 
tage of. In other words, grouping was @ 
good start, but the application of indi- 
vidual motors to the respective tools was 
found to be a good finish. 

There are two principles involved in 
this matter of the electrical application 
= of motors to machine tools, one of which 
is the question of a moderate first cost, 
with a moderate result. The other is the 
question of the highest possible first cost 
with the least possible cost of mainte- 
nance. It is not to be supposed that a 
manufacturing company, indifferently 
supplied with investing cash, would care 
to throw out its old-fashioned tools and 
take up the question of the most com- 
plete and appropriate method of direct 
tool drive, involving the cost of an indi- 
vidual motor for every tool. On the other 
hand, it is now considered very safe to 
say that a company, expecting to survive 
under the future conditions of competi- 
tion, will be able to survive unless they 
make very heavy cuts at a very rapid 


rate, and some of us who have 
tried the two methods are per- 
fectly aware of the fact that a belt 


A Cut TAKEN WITH AIR-COOLED TOOLs. 


a direct-driven motor, will never again be 
able to do good work on a belted lathe, 
because on the direct-driven lathe he 
forms the habit of operating under the 
maximum conditions of feed at the high- 
est possible speed, and as soon as he 18 
put back onto the old belted lathe he finds 
himself unable to operate under his then 
accustomed conditions of feed and speed. 

Fig. 1 shows a cut taken on @ direct- 
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Fira. 2.—Cuts FROM SIMILAR METAL AS FIG. 
1.—BELT-DRIVEN LATHE. 


driven lathe with air-cooled tools, and rep- 
resents a turning from a gun barrel rep- 
resenting a three-quarter-inch cut with a 
one-sixteenth-inch feed at fifty feet per 
minute. This cut is by no means a maxi- 
mum, but this cut is utterly impossible 
under any of the old conditions under 
which tools were driven in the past. As 
an offset to this fairly good result, Fig. 2 
represents a cut from similar metal taken 
on a belted lathe, showing a one-quarter- 
inch cut at a one-thirty-second-inch feed 
at twenty-eight feet per minute. In this 
latter case, the belt was doing all that it 
cõuld do, and where we might consider 
that the wider belt more in tension would 
be able to handle the increase in work 
noted in Fig. 1, yet even so, we have to 
consider that the lathes are made in a cer- 
tain way, and that men are accustomed to 
handle that kind of work, and to get them 
out of their rut would be practically im- 
possible. 

It is noted that machine tool builders 


variable l 
used for driving 
shaper under the 


being the case mM , 
hi Janer, shaper or 8 mill may 
while a lathe, p ) ie sis aa boas 
driven under maximum conditions, yet 
even so, the useful component 18 more 
favorable, because the friction component 
is a very considerable factor, and the only 
way to attain the maximum efficiency 8 
to take off the maximum amount of metal 
in a given time. 

Illustrating the 
electrical motors can be 
to machine tools is Fig. 3, which repr 
sents a Stockbridge shaper. This Stock- 
bridge shaper is equipped with 4 motor, 
as shown, the motor itself being compars- 
tively small, yet even 80, Very powerful, 
and designed for speed changes over very 
considerable ranges. That this shaper 1s 
one of the most modern and, altogether, 
most effective machines now to be had has 
been demonstrated beyond a question. 
That the results attained are due in 8 
large measure to the individual motor 3t 
tached, is believed; that the shaper iteelf 
would be even nearly as good if belt- 
driven, is doubted, and that the cost of 
the individual motor in this case is 8 
debar to ite use, is extremely doubtful. 
Yet, even so, an old-fashioned mil] mans- 
ger would squeak like a rusty hinge were 
he told he would have to pay for an indi- 
vidual motor instead of for a leather belt. 
That the old-fashioned squeaky 
manager will be a factor in the futur 
market is impossible. 

Fig. 4 represents a direct-driven lathe 
Even a casual observer will note that 
there is neither an excess of gearing nor 
a single belt. This is purely 8 


facility with which 
directly attached 


driven lathe (and the writer calls partici- 


lar attention to the fact that it js a pure 
direct drive, not a makeshift), but there 
are many people, even in the 

trade, who are wont to refer to the mowr 
that is not direct-driven a6 4 direct-dniv? 
motor. In other words, many tool built 
ers are inclined to put a motor on ails 
employ a cone pulley with short belt o 
tres, and call it a direct-driven ™ 
Such is not the case, however: All ths 
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can be said for any such machine is that 
it is self-contained, and the difference be- 
tween the self-contained and direct- 
driven machine is sufficiently obvious to 
require no further discussion. 

Another example of the direct drive is 
shown in Fig. 5, which represents a 
grinder, the abrasive wheels of which are 
directly mounted on a motor spindle. 


Fie. 8.—ENCLOsSED Motor Drrect-CoNNECTED TO 
STOCKBRIDGE SHAPER. 


Many attempts have been made to accom- 
plish this result, but it is a well-known 
fact that a grinder to be successful must 
operate at a certain high speed, and the 
speed variations must be euch that the 
peripheral velocity of the abrasive discs 
must be constant. The abrasive discs are 
worn down by service, and, as a result, the 
driving medium must have speed attach- 
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of the abrasive discs. The machine in 
question not only operates at the required 
high speed, but by the simple movement 
of a lever the speed may vary over broad 
ranges, thus making it possible to estab- 
lish a constant peripheral velocity of the 
abrasive disc, or any special case varying 
that velocity, over broad ranges, to satisfy 
the especial conditions that may prevail. 

Referring to the question of variable 
speed motors, with a view to discussing 
details, it is fair to point out that there 
are two or three methods in vogue, each 
of which may be entitled to some especial 
mention, and among which the multivolt- 
age method is more or less conspicuous. 
By the multivoltage method we mean a 
combination of motors and generators 
with a multiple of circuit leads, so de- 
vised that the field of the respective mo- 
tors is constantly excited, but the arma- 
tures of the respective motors are im- 
pressed with a variable electromotive 
force, thus effecting the speed changes. 
This arrangement requires the use of 
main generators, auxiliary multivoltage 
generators, a main switchboard and auxil- 
lary multivoltage switchboard, as well as 
a plurality of leads, such as 3, 5, 7, and 
so on, with the view to operating the 
motors under conditions as aforesaid, in 
which the impressed electromotive force 
on the respective armatures of the motors 
may be varied over broad ranges, with a 
view of varying the speeds of the motors. 
That this system is a complicated one 
and extremely high in point of first cost 
has long been known. As a matter of 
fact, in England, some ten years ago, the 
five-wire system was in vogue. Equally, 
as a matter of fact, in America, ten years 


Fie. 4.—ENcLosED Motor, DIRECT-CONNECTED TO LARGE LATHE. 


ments such as will readily permit of vary- 
ing the angular velocity in a ratio suit- 
able for the acquirement of the desired re- 
sult; i. e., a constant peripheral velocity 


ago, the Edison three-wire system was in 
vogue. That three wires were less trou- 
blesome than five has been proven by the 
very fact that the English five-wire sye- 
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tem has ceased to exist, and that three 
wires represent one more than the de- 
sired amount is equally proven from thé 
fact that the two-wire system has pre- 
vailed in every case where it has been 
possible to transmit the current the re- 
quired distance without an excessive 
drop. The writer, in the course of events, 
has examined very many of the examples 
of the electrical power installations ex- 
tant, and in almost every instance he has 
been told by users of motors that the 
multivoltage system has two minus quali- 
ties—i. e., too much complication and too 
little power at the minimum speeds. As 
a matter of fact, a multivoltage motor 
that will give you twenty horse-power at 


Fic. 5.—ENcLosED Motor, DIRECT-CONNECTED 
TO GRINDER. 


2,000 revolutions per minute, will give 
you ten horse-power at 1,000 revolutions 
per minute and five horse-power at 500 
revolutions per minute. Equally, as a 
matter of fact, nearly every case of ma- 
chine tool drive requires a reversal of 
these conditions. What the tools require 
is the twenty horse-power at 500 revolu- 
tions per minute. In other words, the 
average condition that prevails is that 
heavy cuts are made at comparatively 
low speeds, and finishing cuts are made 
at comparatively high speeds. That the 
finishing cut requires a comparatively 
small amount of power goes without say- 
ing, and that the heavy cut requires the 
maximum power is equally plain. 

There was a time when none of us 
knew how to vary the speed of a motor, 
excepting by varying the voltage im- 
pressed on the armature, or what amounts 
to the same thing, by insertion of resist- 
ance in the armature circuit; but we all 
learned a long time ago that “necessity 
is the mother of invention.” In this case, 
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, the writer be 
tion has followed nec 


aa C? R drop in the rheostat, 
ste such method ig employed, 
ioe waste of energy that would drive 

rnegie to the poorhouse, and while we 
are willing to admit taking his word for 
it that he wishes to die poor, we know of 
no better way that he might accomplish 
his end than to em 
armature circuits of motors. 

There is stil] another and conspicuous 
method of speed control, and in many in- 
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stances it is admirable, particularly if we 
refer to certain small work of no very 
great responsibility, in so far as the in- 
dividual cases are concerned; that is to 
say, the means by which the sectional 
area of the core of the magnetic circuit 
in motors is varied by the withdrawal of 
a portion of the magnetic material, but 
since this method involves a variation in 
the flux density in the air-gap of the 
motors, sparking ensues at the higher 
ranges, and the speed control resulting is 
limited to certainly less than 200 per cent 
of the initial speed of the motor on which 
such a method is employed, whereas what 
the market requires is 400, 500, 600, 700 
and 800 per cent of the initial speed, and 
unless that very considerable increase in 
speed variation can be realized inventors 
will go on inventing mechanical methods 
of speed changes which, however bad, are 
better than nothing. 

The proper system of variable speed 


ploy rheostats in the 
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motors must have the one qualification 
that is desirable in the driving of machine 
tools, i. e., the speed changes may be any: 
thing that a machine tool requires, limited 
only by the peripheral velocity of the 
armature on the upper register and the 
purchaser’s pocketbook on the lower reg- 
ister. 

It is perfectly obvious that a motor 
that has a speed change of 7 to 1 will be 
more expensive than a motor that has a 
speed change of 2 to 1. If the machine 
tool does not require a speed change of 
7 to 1, then to pay for a motor that will 
give that speed change is to effect a futile 
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Fic. 6.—ENcLOsED Motor, DIRECT-CONNECTED TO NOTCHING PREsz. 


investment. Nevertheless, there are many 
instances in which a speed change of 
4, 5, 6, 7, and 8 to 1 is absolutely neces- 
sary, and unless these speed changes can 
be had a mechanical means of speed 
changing must be devised. 

In these days, when output is seriously 
throttled because of the disinclination of 
men to turn out the required amount of 
work, it is a particular advantage to be 
able to establish a condition that is satis- 
factory to the company manufacturing a 
given product, especially since that con- 
dition offers no hardship to the man that 
does the work. That a workman is en- 
titled to “fair day’s pay for a fair day’s 
work” is indisputable, but that the work- 
man should produce the fair day’s work is 
equally indisputable. In these strenuous 
times, to accept the judgment of an old- 
line machinist as compared with the con- 
ditions that exist is utterly impossible, 
and to try to bulldoze a workman into 


sary 
never pays, 
workman is to was 
2 ao Ar a practice that is ob- 
pure, are Coa difficult, 
solete, and although 1t ma der the 
+ ig not impossible, un 
yet even 80, 1 aedi è 
conditions established by the aol 
to cut out all question 0 
proper system, tems” and 
“piece-work,” “sweat-shop 878 ake i 
other bunco games; yet withal mase 
possible to turn out a8 much work x a 
be turned out by a given machine; the 
machine itself being the guide and not 
the workman. It never has paid, and 
never will pay, in the writer's judg- 
ment, to employ dissatisfied men, 
and this is equal to saying that 
a condition that makes one man dis- 
satisfied is a condition that will make 
any other man dissatisfied. It being the 
case that in the old days a machinist was 
more or less a king, companies were satis- 
fied to accept the amount of work that a 
skilled artisan would turn out, and the 
skilled artisan considered that if he 
turned out good work it was more im- 
portant than anything else—quantity did 
not count. That the American manufac- 
turer can build bridges in Africa in com- 
petition with British bridge builders is 
utterly impossible to suppose if the 
American manufacturer accepts the dic- 
tum of the old-fashioned seven years’ ap- 
prentice, who is expected to know every- 
thing about everything, whereas now the 
workman is a specialist and is required 
to know only.a single thing. His judg- 
ment as to accuracy is of no importance 
whatever; in fact, he is merely expected 
to chuck or centre his work, start his 
motor and the modern machine tool does 
the rest. 
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International Association of Munic- 
ipal Electricians. 

The executive committee of the Inter- 
national Association of Municipal Elec- 
tricians will hold its annual meeting at 
Atlantic City on Washington’s birthday, 
February 22. The members will leave 
New York via the New Jersey Central 
Railroad on Saturday, February 21,on the 
afternoon train. For several years past 
it has been the rule to hold this meeting 
on Washington’s birthday, and this has 
become quite a feature of the association. 
This meeting has always been largely at- 
tended by members and friends of the as- 
sociation, and it is expected that this 
coming meeting will be even more suc- 
cessful than heretofore. 
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Electrical Patents. 


The General Electric Company con- 
trols, as assignee of Mr. Frank E. Case, 
of Schenectady, N. Y., a patent on an 
electric brake invented by Mr. Case. The 
object of this invention is to provide a 
mechanical and an electrically operated 
brake which will permit independent con- 
trol of the movements of a car by either 
system of operation and by the same con- 
trolling handle or lever, thereby avoiding 
mistakes due to confusion of the motor- 
man in critical emergencies and render- 
ing the control of the car more flexible 
than is possible by either system used 
alone. In carrying out the invention, the 
usual spindle or shaft is arranged on the 
platform, and by turning the same, the 
electric brakes are first set with progres- 
sively increasing power and simultane- 
ously the slack of the hand-operated chain 
is taken up. Therefore, upon a continued 
movement of the operating device the 
mechanical brake will also be set. Means 
are also provided for interrupting the 
electric brake circuit at will, so as to per- 
mit either the mechanical or the elec- 
tric brakes being used alone when de- 
sired. This provision is of special advan- 
tage in permitting short and quickly 


ELECTRIC BRAKE. 


modulated applications of the motorman 
when closely following another vehicle 
along the track, or when moving through 
a crowded thoroughfare. 

An ingenious Yankee of Waterbury, 
Ct., Mr. William B. Coulter, has patented 
a very simple and effective time switch, 
particularly adapted for use in connection 
with the lighting of store windows and 
analogous places that it is desired to il- 
luminate each evening when such places 
are not occupied and where the lights are 
to be. extinguished at a predetermined 
time without the presence of an attendant, 
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Secured to the under side of a horizontal 
shelf is arranged an electric switch of the 
ordinary lever: type, this switch con- 
trolling the lighting system. Instead of 
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a handle, the cross-bar of the knives is 
provided with an eye and to the same is 
secured a chain carrying a weight suffi- 
cient to open the switch. The weight is 
arranged to be supported by a lever at- 
tached thereto and adapted to rest upon a 
post fastened to the edge of the shelf and 
having a forked upper end. An ordinarv 
alarm clock is placed upon the shelf and 
one end of the lever is engaged with the 
winding stem of the alarm, this stem be- 


ing provided with a special form of key. 


having concave sockets, in which a knob 
formed on the end cf the lever engages. 
It is believed that the mode of opera- 
tion will be clearly apparent by re- 
ferring to the accompanying illustra- 
tion. The clock is first wound and 
the pointer sct to the time desired for ex- 
tinguishing the lights, after which the 
lever is placed upon the post and hooked 
under the key. The weight is thus sus- 
pended from the outer end of the 
lever, after which the switch is closed. 
With the parts in this position, upon the 
arrival of the time for extinguishing the 
lights, the alarm mechanism of the clock 
releases the key, causing the same to un- 
wind. This in turn frees the lever, per- 
mitting it and the weight suspended 
thereby to drop, thereby opening the 
switch and consequently cutting out the 
lights. 

A French engineer, Auguste Bainville, 
of Nanterre, France, has patented in this 
country an electric accumulator plate, es- 
pecially useful in a form of battery 
patented by him in 1901, and having 
winged rods or elements for the accumu- 
lators. ‘The principle of the present in- 
vention consists in insulating plates of 
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opposite polarity, particularly with regard 
to movable elements, by placing between 
the elementary rods, the assemblage 
of which constitutes an electrode, a 
sheet of insulating material, which is 
porous or perforated, so as to give the 
electrolyte access to the rod. This sheet 
is corrugated, so as to pass around ad- 
jacent rods of the same plate, alternately 
covering half of the circumference of each 
rod in such a manner as to cover the face 
of one and the back of the next. The in- 
ventor claims that by this arrangement 
he modifies in a favorable manner the 
distribution of the current between the 
various plates of an element provided the 
rods of two adjacent plates, which are 
placed opposite each other, are separated 
by the insulating partition, while those 
which are not arranged in line are not 
separated by any insulating material. It 
results, therefore, from this arrangement 
that the imperfection in the distribution 
of the current between the plates, which 
may occur through the cylindrical shape 
of the elements or rods, is for the greater 
part eliminated. Another advantage re- 
sides in the fact that the various plates of 
an element can be packed closely together, 
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consequently reducing the size of the ac- 
cumulator and the interior resistance of 
the element. 


Tributes to the Memory of John W. 
Mackay. 

Mr. Frank A. Burrelle has just deliv- 
ered to the Postal Telegraph-Cable Com- 
pany twenty albums containing the pub- 
lished obituaries of the late John W. 
Mackay. The labor of gathering and 
placing in album form was begun last 
July. There are 5,480 clippings, each 
set covering 1,536 pages of Irish linen 
leaves, ten by twelve inches. This is the 
largest collection of material ever gath- 
ered concerning the death of a private 
individual, and the kindly expression of 
the præs of the country was unanimous. 

Four sets of books were ordered by the 
Postal Telegraph-Cable Company, one set 
being designed for Mrs. Mackay, the sec- 
ond for Clarence H. Mackay, one for the 
Postal Telegraph-Cable Company and one 
for the Commercial Cable Company. 
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Calculations of the Induced Electromotive 
Force and the Form Factor of 
Alternators. 

This is the first section of a serial by 
M. C. F. Guilbert, and takes up first the 
particular case of an alternator having a 
sinusoidal distribution of flux. A con- 
ductor revolving in a uniform field would 
be tthe seat of a sinusoidal electromotive 
force. This forms an ideal case. In 
practice, the flux passes more or less 
radially, so that distribution is not uni- 
form. Assuming the particular case of 
a sinusoidal distribution, a conductor 
moving through this field would be the 
seat of a sinusoidal electromotive force, 
for which an equation is deduced in terms 
of the frequency, number of poles, num- 
ber of conductors in series, and the total 
flux per pole, which equation involves the 
coefficient 2.22. This distribution of the 
flux will be obtained by properly shaping 
the polar face. Assuming the flux to pass 
radially from all points, the shape of the 
face should be such that the air-gap 
varices according to the sine law. This is 
only true when the air-gap forms almost 
the entire reluctance of the magnetic 
path. An approximate solution is found 
by making tthe polar surface that of a 
circular cylinder, the radius of which can 
be determined. A sinusoidal distribution 
of the flux is only necessary when there 
is but a single slot per pole per phase. 
The use of many slots per pole per phase 
diminishes, or even eliminates certain 
harmonics. The author then considers 
the case of an alternator in which the 
electromotive force induced is not sinu- 
soidal. 
troduce the Kapp coefficient, an equation 
for which is then deduced. This is shown 
to be independent of the minimum and 
of the maximum, and of the law of flux 
distribution, and is equal to twice the 
ratio of the effective electromotive force 
to the mean electromotive force.—Ab- 
stracted and translated from the Revue 
Technique (Parts), January 25. 

A 
Rouge and Faget’s Rectifier. 

In this article M. A. Delasalle first 
gives a theoretical discussion of recti- 
fiers and their operation. He then passes 
to a description of the Rougé and Faget 
rectifier. This consists of a four-pole 
Gramme ring, wound in series with 
twenty-five coils of ten turns each. The 
core is built up of sheets grooved on the 
interior, in which grooves the wires are 


In this case it is necessary to in- - 
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wound. Within this ring is a second ring 
which constitutes the moving part. This 
is mounted on a vertical shaft, and car- 
ries on its upper end slip rings through 
which current is fed to a winding, and 
brushes which collect the rectified currents. 
The moving part, which corresponds to 
the revolving field, was made in the ring 
form in order to maintain a constant re- 
luctance in a magnetic circuit in all posi- 
tions. The commutator, which is fast- 
ened to the stationary part, contains 
twice as many segments as there are coils. 
Alternate ones are connected to the wind- 
ings, the remaining ones being connected 
to the others through a resistance. The 
brushes which revolve are pressed against 
the surface of the stationary commutator 
by a counter-weight which is thrown out 
by a centrifugal motion. In action, cur- 
rent is collected from segments connected 
directly to the coils, but the commutation 
takes place at the other segments. In 
operation, the machine starts as an induc- 
tion motor, and rapidly comes up to 
synchronism. Its characteristic is such 
that when used for charging batteries the 
terminal voltage increases with the de- 
creased output, thus permitting an over- 
charge to be made automatically. Tests 


: of a machine of this character having a 


capacity of four kilowatts show a power- 
factor of eighty-eight at half load, eighty- 
six at full load, with an efficiency rising 
continually from sixty-six per cent at half 
load to seventy-rine per cent at full load. 
Abstracted and translated from the Revue 
Pratique De L Electricite (Paris), Jan- 
uary 20. 

A 


A Study of Electrode Heating Caused by 
Sparks. 

Señor E. Villari has made a careful 
study of the heating of spark-gap elec- 
trodes, due to discharges between them. 
In these measurements a thermopile was 
used, and sparks passed between this and 
pointed, spherical or plate electrodes. It 
was found that the heating due to the 
discharge of a condenser is probably de- 
pendent upon the length of tthe gap. 
Heating increases with the charge and 
with the potential. It increases with de- 
creasing pressure in nitrogen. In this 
latter case the heating caused was two 
and one-half times that when the sparks 
passed through hydrogen. Discharges 
from a Wimshurst machine heated the 
thermopile more if this was negative than 
if it was positive, the other electrode being 


either a ball or a plate. Using two 
thermopiles as electrodes, the heating 
changed but little with the change in the 
spark-gap. Measurements of the current 
discharge were made, and it was found 
that there was no change in intensity 
when the direction of discharge was re- 
versed. Sparks from an induction coil 
passed between tthermopiles or a thermo- 
pile and a ball, heated the thermopile 
three to four times as much when this 
was negative as when it was positive. In 
rarefied nitrogen the resistance of the 
gap is much less, so that the charging cur- 
rent is greater and the electrodes are 
heated much more intensely. Experi- 
ments were made by enclosing the gap in 
a vessel filled with different gases. In 
hydrogen the cathode heated more than 
the anode, but the heating for the same 
charging current was less ‘than when 
nitrogen was substituted. The re- 
sistance opposed by a layer of hydrogen 
or nitrogen 12.86 millimetres thick was 
equal to that of a column of water 
fifteen millimetres thick and ninety-nine 
and fifty-nine millimetres long, respect- 
ively: A layer of hydrogen thirty-six and 
one-half millimetres thick has a resist- 
ance approximately equal to that of a 
layer of carbon dioxide forty-nine milli- 
metres thick. Hydrogen as a gas has a 
greater resistance than air or carbon 
dioxide. Analogous results were found 
by employing an electric arc, hydrogen, 
as before, offering a greater resistance 
than air.—A bstracted and translated from 
the Physikalische Zettschrift (Berlin), 
February 1. 
# 


Time Changes in the Magnetic Constants of 
Iron. 

It has been known for some time that 
solid bodies do not possess the stability 
which previously had been considered a 
characteristic of that state, but that, on 
the other hand, a gradual and continual 
change goes on which modifies their prop- 
erties and molecular structure. One case 
of this is the change which takes piace in 
permanent magnets, and which is known 
as “seasoning.” This has received some 
study, but a study of the changes taking 
place in the iron itself has been neglected. 
This article gives a summary of a care- 
ful study made by Señor Mazzato of these 
changes. The results are interesting and 
thought to be of some practical value. It 
was found that iron annealed at a red 
heat for a considerable time changed its 
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magnetic constants, although main- 
tained at a temperature much below that 
at which it had been annealed. The stable 
value which it finally reaches depends 
upon the temperature at which it is kept. 
These changes consist in a diminution of 
the susceptibility of about seventy-five per 
cent, and an increase in the magnetism of 
200 per cent. The coercive force also in- 
creases. The changes are the more 
marked, and take place the more slowly, 
the lower the temperature. It is thought 
that the increase in the hysteresis loss does 


not depend upon a diminution of the per- 


meability, but upon the increase of the 
coercive force. The researches have been 
carried on at temperatures varying from 
360 degrees down to ordinary tempera- 
tures, the change taking place in all cases. 
The greatest change takes place in the 
best quality of iron. It is somewhat less 
in Swedish iron, and is still less in steel. 
All observed changes were greater at 100 
degrees, but did not differ materially be- 
tween 60 degrees and 100 degrees. The 
velocity of these changes decreases rap- 
idly with lower temperatures, so that at 
100 degrees the stable condition is 
reached in 100 hours, but at ordinary tem- 
peratures it may take some years.—Ab- 
stracted and translated from the Electro- 
technische Anzeiger (Berlin), Janu- 
ary 25. 
A 

Precipitation of Coppery Cyanide Solutions. 

The cyanide process for extracting 
gold from the ore has come into wide use 
within the past ten years, and any infor- 
mation concerning the best way of treat- 
ing the ore is of interest and value. In this 
article, Mr. Paul S. Browne gives some 
of his experiences and results. A small 
amount of copper in the solution acts 
beneficially, provided no deposit of this 
metal takes place on the zinc, and great 
precautions should be taken to prevent 
this. One way is to increase the strength 
of the cyanide solution and thus dissolve 
any copper which may have been thrown 
down. The solution generally used con- 
tains about one and one-half pounds of 
free cyanide per ton of solution. This is 
raised to ten pounds of cyanide for clean- 
ing copper out of the boxes. It is useless, 
however, to dissolve the copper unless 
there is gold or silver to take its place. 
With a constant strength of cyanide, ac- 
cumulation of copper will cause this 
metal to be deposited. One precaution 
which should be taken is to keep the 
quantity of zinc used for precipitation as 
small as possible. In the Betty process, 
zinc shavings are dipped in a solution of 
lead acetate. The spongy coating of lead 
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_ formed protects the zinc from deposits of 


copper, and assists in the precipitation of 
gold and silver. The dipping solution is 
made of ten per cent solution of lead 
salt. In handling the zinc, this should 
not be left standing in the air while 
moist, as oxidation sets in immediately. 
The author is at present precipitating, with 
a solution carrying forth forty-five pounds 
of copper per ton, $4 in gold and one 
and one-half ounces of silver. The pre- 
cipitating boxes contain three compart- 
ments eighteen inches square. The rate 
of flow is three-quarters of a ton per hour 
through each. The precipitation of silver 
is always complete, and the solution, after 
leaving the box, is seldom over twenty 
cents. A method is given for determin- 
ing the amount of copper in the solution. 
—Abstracted from the Mining and Scien- 
tific Press (San Francisco), January 24. 
a 
Edison and Jungner Cells. 

This article gives a brief comparison, 
by Mr. W. Hibbert, of the Jungner 
alkaline oxide cell. Jungner’s search for 
an accumulator which would avoid the 
difficulties of acid lead cells became suc- 
cessful in 1897-1899, and in the last- 
named year he patented an accumulator 
using a potash solution as the electrolyte, 
and plates of powdered metal or oxides of 
such metals as were insoluble in the 
liquid and gave sufficient electromotive 
force. His later patents have been on 
improvements in details only. The oxides 
first specified were those of cadmium, 
copper, iron, manganese, silver and nickel. 
His patents were bought by a Scandi- 
navian company in 1900, and some 
months later an automobile furnished 
with these cells was tried under official 
conditions. The total weight of this, in- 
cluding batteries and passengers, was 
1,162 pounds. The battery itself weighed 
638 pounds. On wet and muddy roads 
about eighty-seven miles were covered 
with one charge. A final test, made on 
the streets of Stockholm, resulted in a run 
of ninety-two miles on one charge, the 
potential of the cells not falling below 
the nominal; and at the end of the run 
the carriage was traveling at a speed of 
sixteen and one-half miles per hour. The 
battery used for these tests contained 
electrodes of powdered oxides of nickel 
and silver, separated by asbestos paper. 
The latter was found to need renewal 
after every 120 charges, and the metals 
were too expensive. Jungner therefore 
returned to nickel peroxide as the posi- 
tive, and powdered iron as the negative. 
This was done in the fall of 1900, and it 
is claimed to give priority over Edison’s 
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patent of February 5, 1901.—Abstracted 
from the Electrical Review (London), 
January 30. : 
A 
Movable Coil Galvanometers. 

The movable coil galvanometer has 
come into wide use because the rapid 
spread of electric railways has made nec- 
essary a type of instrument not affected 
by railway currents, as is true for this 
instrument. Many precautions are neces- 
sary in using this, which are not generally 
known to physicists. The effect of the 
resistance in the circuit upon the sensi- 
tiveness is a very puzzling matter. If the 
sensitiveness is reduced by inserting a 
high resistance, the damping is incon- 
veniently reduced. The expedient of 
shunting produces usually excessive 
damping. In this article Herr W. Volk- 
mann gives some useful hints as to com- 
bining shunting and resistance in a gen- 
erally effective manner. Every change 
of sensitiveness should not change the 
damping and resistance in the circuit. 
To accomplish this a combined shunt and 
resistance box is constructed which se- 


cures the desired end. The box contains 
three combined circuits which may be 
plugged in so as to make different com- 
binations, and gives eight adjustments 
which enable the sensitiveness to be varied 
from 1 to 0.0000001.—Abstracted from 
the Annalen der Physik (Leipsic), Jan- 
wary. 


BOOK REVIEWS. 


“Principles of Inorganic Chemistry.” 
Harry C. Jones. New York. The Macmillan 
Company. Cloth. 521 pages. 6 by 9 inches. 
Illustrated. Supplied by the ELEcTRICAL RE- 
VIEW at $4.00. 


Inorganic chemistry has undergone 
marked developments in the last few 
years, so that it has seemed desirable to 
the author of this book to present a new 


. treatise on the subject which would em- 


body some of the new conceptions of 


physical chemistry. The book, there- 
fore, contains a discussion of the 
theory of electrolytic dissociation, the 
law of mass action, the phase rule, and 
Faraday’s law as the basis of chemical 
valence. The general arrangement of the 
book ig not essentially different from that 
commonly adopted in treatises of this 
kind, the various groups of elements be- 
ing taken up in their proper order. Chap- 
ter eight considers osmotic pressure and 
the theory of electrolytic dissociation as 
held by the German school. 


Wireless Telegraphy in War. 
The telegraph battalion at Berbera, on 
the Somali coast, Africa, will keep the 
British columns, as they advance against 
the Mullah, in touch with the vessels 
anchored at Verbera, by means of wire- 
less telegraphy. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


An Oil-Filtering System. 
In the system illustrated herewith the 
oil is fed to the several oil cups by gravity 


from the elevated reservoir, and after 
passing through the bearings is carried in 
piping to the filter, where it is purified 
and returned by the pump to the storage 
tank above. The third pipe carries any 
surplus back to the filter and prevents 
overflow. The supply of oil is thus con- 
tinuous and uniform. 

In the operation of the filter illus- 
trated, the impure oil entering the auxil- 
iary tank on top of the main body is 
drained through a removable screen lo- 
cated therein, and then passes out through 
the spigot at the bottom into a funnel 
suspended in the centre opening of the 


Ou.-FILTERING APPARATUS. 


machine, and provided at the top with a 
screen, and at the lower end with a per- 
forated conical foot closed at the bottom 
by a screw Cap. 

Surrounding this funnel is a rectangu- 
lar compartment having an inclined bot- 
tom supplied with a drain outlet con- 
trolled by a valve. This chamber is par- 
tially filled with water kept at a moderate 
temperature by means of a steam coil 
entering from the back. 

The waste oil descending the funnel 
tube is discharged below the surface of 
the water in an upward direction, thus 
leaving the sediment at the bottom of the 
chamber undisturbed. 


By the continued action of the heat the 
oil becomes thinned, and all the water and 
heavy impurities are rapidly separated 
from it by gravity, the former being auto- 
matically carried off by 
an overflow pipe at the 
back; and the latter, 
accumulating at the bot- 
tom of the chamber, 
are flushed occasionally 
through the drain connec- 
tion. 

The constant admission 
of oil to the separating 
chamber eventually causes 
it to reach the level of the 
outlets located near the 
top, and flow into the ad- 
jacent filtering cylinders, 
and from them into the 
main or storage chamber. 

These cylinders are 
formed of a solid metal 
neck and bottom, with a 
section of open wire mesh 
between, and are suspend- 
ed by loosely fitting 
flanges from supports at 
the top of the surrounding 
casing. Several layers of specially prepared 
cloth are wrapped around the cylinders 
and secured in position by stout cords 
tied above and below the beads formed 
in the solid metal. 


This cylindrical formation of the 


filtering medium presents such an exten- | 


The main structure of the apparatus 
is substantially formed of extra heavy gal- 
vanized sheet steel, riveted at the top to 
a stout wrought-iron frame. The seams 


OIL-FILTERING APPARATUS, RESERVOIR AND CONNECTIONS 


TO ENGINE. 


throughout are lapped, riveted and 
brazed, and all openings for outlets are 
reenforced by riveted castings. The 
gauges, spigota and valves are finished in 
brass, and are attached to the casing by 
clamps and bosses. 

When the filter is to be cleaned, the 


arts 


< 


sive surface to tne enclosed oil that its 
slow progress through the dense material 
is counterbalanced by the volume treated, 
and rapid flow results. In its passage 
through the body of cloth, the oil is en- 
tirely freed from impurity not previously 
eliminated by gravity, and is thus pre- 
pared for continued use. 
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a Se al 
OIL-FILTERING System, COMBINATION SETS. 


spigot over the central opening 1 closed 
and the auxiliary tank turned partly 
around in its retaining collar. One of 
the cylinders is then detached from its 
inlet pipe after the valve is closed, and 
lifted out and its contents emptied into 
the funnel. It is next inverted in the 
central opening, the cords removed, and 
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the cloth unwrapped by the rotation of 
the cylinder in its flange. A clean cloth 
carried in the pocket under the lid is 
wound on in a reverse manner and fas- 
tened with the cords, the cylinder then 
being replaced and the valve opened. 

In equipping power stations of large 
size, the outlets are so arranged that a 
number of machines may be operated as 
one, and additional unitg attached as re- 
quired, without disarranging the equip- 
ment. As may be seen from the illustra- 
tion, the bottom outlets are connected to 
a common drain, to which is also at- 
tached a pipe to Carry away the excess 
water discharged from 
chamber by the overflow pipe. 
zontal equalizer pipe at the top of the 
combination provides a means for the 
automatic distribution of the oil to other 
units when any one is overworked. 

This apparatus is designated as the 
White Star Filtering System, and is 
manufactured by the Pittsburg Gage and 
Supply Company, Pittsburg, Pa. 
æ 

A Stationary Gasoline Engine. 

The accompanying illustration shows a 
new one-half-horse-power gasoline engine 
of the four-cycle type. This engine de- 
velopes one-half horse-power at 500 revo- 
lutions per minute, and is stated to have, 
on test, run eight sixteen-candle-power 
incandescent lamps at 600 revolutions 
per minute. The engine may be run on 
either gasoline or illuminating gas with 
very little vibration, and an efficient 
muffler reduces the noise of exhaust to a 
minimum. 

The cylinder ig made of cast iron, thor- 
oughly water-jacketed, and firmly bolted 
to the base. The cylinder-head contains 


the valves, and is also water-jacketed. 


The bearings are cast on the base, and are 
parted on an angle of forty-five degrees. 


STATIONARY GASOLINE ENGINE. 


The crank-shaft is of steel, drop forged, 
and the Connecting rod is of bronze, the 
piston and Ting being of cast iron. Two 
heavy balance Wheels are employed, one 
of which carries the governor, and the 
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other a belt drum. Ignition ig by elec- 
tric spark, Operated by the piston. 

The dimensions are as follows: Cylin- 
der, two and one-half inches bore, three 
and one-half inches stroke ; crank-shaft, 
one inch diameter ; Crank-pin, one inch 
diameter ; piston-pin, five-eighths inch 
diameter ; balance-wheels, twelve inches 
diameter; floor Space, twenty-one inches 
length, seventeen inches Width, twelve 
and one-half inches high; the whole ma- 
chine weighing 125 pounds. ` 

This engine js manufactured by the 
Lowell Model Company, Lowell, Mass. 
This company also furnishes castings and 
complete gasoline motors for launches, 
automobiles and stationary Purposes. 

A Motor with External Armature. 

The accompanying illustration repre- 
sents a new type of motor brought out by 
Mavor & Coulson, Limited (England). 
The peculiarity of this motor is the ar- 


E 


MoTOR WITH REvouvina ARMATURE, 


rangement of the armature and field, the 
latter being internal. Although this idea 
is not new, heretofore some difficulty has 
been experienced in carrying it into prac- 
tice, one of these arising from the oil 
thrown out by centrifugal force on the 
armature windings. The armature disc 
stampings are similar in 
form to the stampings of 
the stator of a polyphase 
motor, the windings being 
inserted radially from 
within. The magnet is a 
cross-shaped steel cast- 
ing, with the wire wound 
on two limbs and two 
consequent poles. The 
coils are held in place by 
pole shoes attached to 
the magnet after the 
coils are in plaœ. The magnet is 
mounted on a hollow shaft, through 
which the conductors for the field wind- 
inga are carried. The external arma- 
ture is hung on this shaft, with a run- 
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ning bushing bearing at each end. The 
advantages of this general arrangement 


surface of the armature and the smal] 
weight of the field. The armature itself 
is said to be not materially heavier than 
an ordinary armature of the same power 
running at the same speed. This machine 
was specially designed for driving pro- 
peller fans, the blade being attached di- 
rectly to the periphery of the armature. 
It has also been adapted to other places 
where lightness and ease in fixing are 
important factors, Tests of a one-half- 
horse-power motor of this type show an 


efficiency of from sixty-two to sixty-four 


The externa] dimensions of 
the armature of this motor are thirteen 
inches by ten and one-quarter inches. 
— a 
Intercommunicating Telephone 
Systems. 

The many demands for an intercom- 
municating system that would give good 
satisfaction led the Atwater Kent Manu- 
facturing Works, of Philadelphia, Pa., 
soon after the Monoplex instruments, 
made by this company, went on the 
market, to give the matter its attention. 
A careful study of the requirements of 
systems for various uses was made, and 
the systems developed by installing them 
in a large number of Places where they 
would be given a severe test for reliability 
and convenience. The Monoplex instru- 
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Fic. 1.—MONOPLEX TELEPHONE. 


ments, usod on these systems, are simple 
in construction, and the systems are de- 
signed so that they are easy to install. 

Fig. 1 is an illustration of the Mono- 
plex instrument, and Figs. 2, 3 and 4 
are diagrams of circuits designed for use 
with these instruments. 

Fig. 2 shows an all-around intercom- 
municating and selective ringing system. 
The instruments have no switches and 
are automatic in operation. A feature 
with this switchless type of instrument is 
in the calling operation. All that is nec- 
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essary is to press the button beside 
the name of the station to be called. 

The number of wires needed on this 
system is three, plus the number of in- 
struments, so that a system of five sta- 


Fic. 2.—INTERCOMMUNICATING AND SELECTIVE 
RINGING. 


tions would require three plus five, or 
eight, wires. Only one central battery 
is needed for both ringing and talking 
circuits, and, for the ordinary system, 
three dry cells or four wet cells are suff- 
cient. 

Fig. 3 shows this company’s “Uni- 
versal” intercommunicating system, non- 
selective ringing, but thoroughly inter- 
communicating. This requires four 


wires, and a single push-button at each 
instrument rings all of the bells on the 
sysbem. 


Fig. 3.—INTERCOMMUNICATING AND NON- 
SELECTIVE RINGING. 


A central battery of two or three cells 
is required for this system. 

Fig. 4 shows a selective ringing, non- 
intercommunicating system. This is de- 
signed for service where there is a cen- 
tral and several outlying stations. Each 
station can call up and talk to central, and 
central’ can call up individuals, but the 
stations can not call up and talk to each 
other. The number of wires required is 


Fie. 4.—SELECTIVE RINGING, Non-INTERCOM- 
MUNICATING. 

two, plus the number‘of outlying stations. 
Thus a system consisting of a central and 
four outlying stations would need six 
wires. If the stations were located in 
opposite directions, three wires are con- 
nected to each. The battery is centrally 
located, and no impedance coil is used. 
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An Electropneumatic System of 
Railway Motor Control. 

As was noted recently in these columns, 
the Brooklyn Elevated Railway Company 
has placed an order for 210 multiple 
train-control equipments, which will be 
used for the operation of electrically pro- 
pelled trains on its lines. All of the steam 
locomotives now in use will be, in a short 
time, replaced, and trains operated by 
this system, which involves the use of 
compressed air for moving the current- 
controlling apparatus, electromagnetic 
valves governing the admission of air to 
the controlling cylinders, and low-voltage 
electric circuits running from car to car 
for controlling the action of the magnet 
valves. ‘The connections for the low- 
voltage circuits are the only ones which 
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type, similar in design to the ordinary 
form of hand control. This consists es- 
sentially of two drums which revolve in 
bearings mounted upon a substantial cast- 
iron frame, and stationary contact fingers 
which make contact with points on the 
revolving drum. The operating head, 
which is shown in Fig. 1, consists of an 
operating cylinder, a; a release cylinder, 
b; two reverse cylinders, LE; a repeating 
switch, d; a limit switch, e; four mag- 
netic valves, ft, f2, f3, f3, and two safety 
switches, g, h. 

The operating cylinder iş employed to 
throw the controller on notch by notch, 
and accomplishes this by means of two 
pawls which are mounted upon the end 
of the piston rod, and which engage two 
ratchet plates fastened to the end of the 
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Fig. 1.—THE OPERATING HEAD OF THE ELECTROPNEUMATIC SYSTEM OF RAILWAY MOTOR CONTROL. 


have to be established between the cars of 
the train, no air connections being re- 
quired outside of the ordinary brake- 
hose. 

The accompanying illustrations show, 
in Fig. 1, the operating head; Fig. 2, the 
multiple control switch closed; Fig. 3, 
the circuit-breaker; Fig. 4, the car con- 
nectors. 

The complete  standard-controlling 
equipment for each car consists of one 
controller with operating head, two 
motormen’s multiple-control switches, one 
railway-type circuit-breaker, one set of 
seven-point connectors, and fourteen cells 
of storage battery. 

The controller is of the series parallel 


shaft of the main drum of the controller. 
Two ratchet plates are employed, so that 
with a fixed stroke of piston the control 
drum may move through a greater or less 
angle, to correspond with the position of 
the drum contacts. The release cylinder 
is provided for the purpose of throwing 
the controller to the off position. A rack 
cut upon the piston rod of this cylinder 
engages with a pinion keyed to the shaft 
of the main drum of the controller di- 
rectly underneath the ratchet plates. 
The reverse cylinders are used merely 
to throw the reverse switch to the “back” 
or “ahead” positions, and they accomplish 
this by means of a rack and pinion con- 
struction similar to-that employed for the 
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release cylinder. The four magnet valves 
are employed to open or close the ports 
admitting air to the various cylinders. 

The repeating switch is provided for 
the purpose of producing automatic oper- 
ation of the controller while the car is 
accelerating. The action of this switch is 
regulated by the limit switch, e, which 
consists of a magnet connected across the 
field of one of the motors, and arranged 
to short-circuit the repeating switch, 
thus stopping the advance of the con- 
troller when the current taken by the 
motor exceeds a predetermined limit. 

The safety switch, g, which is so ar- 
ranged as to be opened at all times by a 
spring, except when the controller is at 
the off position, is provided to prevent the 
reverse switch from being thrown, or the 
circuit-breaker from being put in unless 
the controller is in the off position. 

The switch, h, is provided so that when 


Fie. 2.—MULTIPLE-CoNTROL SWITCH. 


air is admitted to the release cylinder the 
circuit of the operating magnet is opened, 
thus preventing all chance of the oper- 
ating and release cylinders working 
against each other. 

The circuit-breaker ig of the standard 
railway type, provided with a 
special front on which are 
mounted the pneumatic oper- 
ating devices. This is shown 
in Fig. 3, and the pneumatic 
devices provide a means by 
which the motorman may 
open or close the circuit- 
breaker. The two multiple- 
control switches are placed one at 
each end of the car, and by means of 
one on the front of the leading car, the 
motorman directs the action of the con- 
trollers on all of the motor cars in the 
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train. The multiple-control switch is 
shown in Fig. 2, and consists essentially 
of a skeleton brass drum mounted upon a 
shaft, and insulated therefrom, and sta- 
tionary contact fingers making contact 
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Fie. 3.—Crrcuit-BREAKER. 


with points upon the drum. This switch 
controls only the low-voltage ‘battery cir- 
cuits which operate the magnet valves. 

The low-voltage battery connectors be- 
tween the several cars of the train are es- 
tablished by means of the seven-point con- 
nectors shown in Fig. 4. These con- 
nectors consist of plugs and sockets. The 
sockets are secured to the cars beneath 
the platform, and a pair of plugs con- 
nected by a short length of cable is em- 
ployed to connect between the sockets on 
adjacent cars. 


This system has been developed By Mr. 


George Westinghouse, and is designed 
and built by the Westinghouse Air Brake 
Company, Pittsburg. The arrangement 
allows the control system to be isolated 
from the main power circuit, making it 
independent of fluctuations in voltage 
due to changes in traffic. In this way the 
control circuit is also unaffected by 
momentary interruptions of current due 
to ice or sleet on the third rail. Fuses in 
the control circuit are eliminated, and the 


controlling apparatus is so located that 


the motorman may have convenient ac- 


cess to all parts of his compartment on 


the platform of the car. . The system also 
permits the motorman to open instanta- 
neously at will all cutouts or circuit- 
breakers on the train, and the controllers 


Fie. 4.—CarR ‘CONNECTORS. 


are automatically turned off by the appli- 
cation of the automatic air-brakes. In 
this system both controllers and circuit- 


breakers are opened by the breaking in. 


two of the train, this action being inde- 
pendent of, and in addition to, the effects 
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obtained by the application of the air- 
brake train-line connection. 

The Brooklyn elevated will equip all of 
its new cars with four motors each. The 
150 cars now in use equipped with this 
system have each two motors. The trains 
on the road are made up of five or six cars, 
two or three of which are usually motor 
cars. By the use of this system it is pos- 
sible to operate cars individually, as on 


_ordinary trolley roads, or make them up 


into trains of any length. 


Dinner to Mr. W. D. Sargent. 

Mr. William D. Sargent, vice-president 
of the New York & New Jersey Tele 
phone Company, was married on Wednes 
day of this week at the home of the bride, 
Miss Mary F. Kooser, at Somerset, Pa. A 
number of New York friends of Mr. Sar- 
gent was present at the ceremony, trav- 
eling in a special car from this city. On 
Saturday, February 14, a number of the 
electrical friends and associates of Mr. 
Sargent tendered him a bachelor dinner 
at the Hamilton Club, in Brooklyn. The 


occasion was a most delightful one, and 
was presided over by Mr. Charles F. Cut- 
ler, president of the New York & New 
Jersey Telephone Company, Mr. Henry 
Sanger Snow, treasurer of the same com- 
pany, acting as toastmaster. A number of 
informal little speeches was made. The 
menu was handsomely got up, and con- 
tained the following quotations from . 
Shakespeare as of timely application to 
each person named: 
GUEST. 
WILLIAM DUNLAP SARGENT. 
“ When I said I would die a Bachelor, I did not think 
I should live ‘til I were married.”—Much Ado 
About Nothing. 
HOSTS. 


CHARLES R. BANGS. 
ors hello. s eye; and yet methinks right modest.” — 


U. N. BETHEL 
regener is learned and a most rare speaker.” 


EDWIN M. ae AAI 
You are ine Tou that makes small brooks to 


flow 
ALEXANDER CAMERON. 
Why may not that be the skull of a lawyer." — 
Hamlet. 
WILLARD L. CANDEE. 
* But I will eat and arinx and sleep as soft as cap- 
tain shall.” —AWs Well That Ends Well. 
FRANK W. CONN. 
“Then hadst thou had an excellent head of hair.”"— 
Twel! a Night. 
CHARLES CUTLER 
“A wise Talbos. and, "hici is more, an officer." 
Much Ado About Nothi 
BANCROFT GHERARDI, J 
"AJ most lovely, gentleman- like man." — Midsummer 


ht's Dream. 
EDWAHD J HALL. 


“ Be ohacked for silence, but porer nared for 
b."—Al’s Well That Ends Wi 
J. LE IS HAMAR. 
“A kind of auditor; one that had abundance of 
charge, too, God knows what.’ *— Henry IV. 
WALDRON, HOPPINS. 
** What damned minutes tells he o'er ?°— Othello. 
HARRY G. McCULLY. 
ss Bur lusty, Joug and cheerly drawing breath.’ — 


EDWARD P. 
“A cee of excellent breeding, admirable 
disco *_ Merry Wives of Windsor. 

JOEN C. REILLY. 

h That a majesty he bears himself.“ — 


, is free of speech." — Othello. 
HENRY SANG NOW. 
“Tl o Bad exhortation after dinner.” — Merchant 


HIRAM F. F. STEVENS. 
"ea fellow might be, in ‘s time, a great buyer.” — 
en 
HARRY THAYER 
“ His hum is a battery.’ 
LOUIS E. TIESTE. 
“a Nghe” my physic will work with him.”—Ttwelfth 


*—Coriolanus. 
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CURRENT ELECTRICAL NEWS 


LONG ELECTRIC ROAD IN MISSOURI—A charter has been 
issued to the Central Missouri Electric Railroad, capitalized at 
$4,000,000. This company is to build a road to extend from Brook- 
field to Glasgow and thence to St. Louis, Mo., a distance of 104 
miles. It is stated that Colonel W. N. Chase, of New York, is the 
principal financier of the road, and the line is to be completed in 
time for the opening of the Louisiana Purchase Exposition. 


EVBRETT-MOORE PROPERTIES—Negotiations are said to have 
been completed for the formation of a holding company to take 
over the Detroit United Company, the Lake Shore Electric Railway 
Company, and the Detroit & Toledo Short Line. For the present 
the Detroit, Ypsilanti, Ann Arbor & Jackson Railway will not be 
included in the deal. At present the Lake Shore Electric Railway 
Company is undergoing a process of reorganization, in furtherance 
of which the directors have decided on an issue of $4,000,000 mort- 
gage bonds. An additional issue of $4,000,000 five per cent preferred 
stock is also in contemplation, which will bring the total up to 
$6,500,000. With the elimination of the traction companies it is 
stated that Henry A. Everett will be free to proceed with the re- 
organization of the Ohio telephone properties. 


GERMAN ELECTRICAL TRUST—The Siemens & Halske Com- 
pany and the Schuckert Electric Company have decided to unite, 
subject to the approval of the stockholders. The recent amalgama- 
tion of the Allgemeine and Union companies has hastened the 
merging of the former companies. The Siemens & Halske Com- 
pany has a capital of $13,625,000, and $7,500,000 in debentures. The 
Schuckert company has a capital of $10,500,000, plus $7,000,000 of 
the Continental Financing Company. The Schuckert company has 
lately recovered from a complicated financial difficulty. The new 
corporation is a limited liability company with a capital of $25,- 
500,000, and will be known as the Siemens-Schuckert Works. It is 
“understood that the old companies share about equally in supply- 
ing the capital. All the shares of the subcompanies will be ex- 
cluded, as well as those of the Siemens Dynamo Works at Charlot- 
tenburg, and the cable works at West End. The combination is 
announced to go into effect in April. 


PRODUCTION OF ZINC BY ELECTRICITY IN SWEDEN— 
According to current reports there is every probability that 
works will be established in Sweden for the electrolytic production 
of zinc. Consul R. S. S. Berg, writing from Gothenburg, quotes the 
following translation of an article published by a local newspaper: 
“Experts in metallurgy have for some time discussed the report 
that Dr. De Laval, after extensive experiments, has been able to 
produce zinc from zinc ore by electricity at the Factory Onan, be- 
longing to Trollhättans Elektriska Aktiebolag, Trollhättan. It is 
reported that the manufacture of carbide at Onan has been dis- 
continued and the production of zinc by Dr. De Laval’s method 
adopted. An expert states: ‘Dr. De Laval has for several years 
worked on the problem of producing zinc by electricity from lead- 
sulphur-zine ores. He was probably led to this by his experiments 
in trying to separate iron from ores by electricity. An examining 
board has reported favorably on the method, and the result has been 
the organization of a company to exploit the invention and the ore 
deposits at Saxberget, near Ludvika. The minimum capital— 
$26,800—has already been paid, and the company will start opera- 
tions as soon as circumstances will allow.’ ” 


‘NEW YORK CENTRAL RAILROAD’S TERMINAL BILL— 
Assemblyman Bedell, of the Assembly Committee on Railroads, has 
introduced a bill at Albany which provides for the $25,000,000 ter- 
minal improvement plan of the New York Central Railroad in New 
York city. This bill authorizes the Board of Estimate and Appor- 
tionment to make to the railroad company the necessary grants for 
the depression of its tracks. The company is to prepare plans for 
the building of viaducts and bear all expenses for their construc- 
tion, excepting the Park avenue viaduct, in excess of $600,000. The 
city is to pay to the company $600,000 as its contribution to the 
cost of these improvements, and the railroad is to pay to the city 
$25,000 annually for the use of the subsurface of the streets. The 


use of steam below the Harlem River is forbidden. The company 
is required to substitute for steam electricity “or any motive power 
other than steam which does not involve combustion in the motors 
themselves.” In explanation of this latter clause it is announced 
that it is the intention of the company to use electricity, and its 
present plans contemplate the use of this motive power for a con- 
siderable distance beyond the city limits, both on the Hudson 
River and on the Harlem Railroad. A time limit of five years has 
been fixed, for the reason that very great changes contemplated 
must be carried on without interrupting the ordinary business of 
the road. 


TELEPHONE AND TELEGRAPH. 


NUNDA, N. Y.—The Business Men’s Telephone Company has 
been organized to succeed the Nunda Telephone Company. 


CLIFTON, KAN.—G. M. Stratton has been granted a franchise 
by the city of Clay Center to build a telephone system there. 


LOUISVILLE, KY.—The Cumberland Telegraph Company is 
preparing to spend $1,000,000 on improvements and new lines in 
this city. 


ELMIRA, N. Y.—The American Telegraph and Telephone Com- 
pany has completed its new long-distance line from Troy, N. Y., 
to this place. 


JOHNSTOWN, PA.—The Bell company is making substantial 
improvements to its system here, with a view to giving its patrons 
more rapid long-distance connections. 


CORTLAND, N. Y.—The Bell Telephone Company is said to be 
preparing to install a new and up-to-date system in this city, with 
a view of making a bid for local business. 


BOONE, IOWA—The Boone Telephone Company is said to be 
considering the matter of consolidating with the Des Moines Mutual 
and other toll lines, and action of this character is expected. 


DAVENPORT, IOWA—The Wettstein Telephone Company and 
the Electric Light and Telephone Company, of La Porte City, have 
merged under the title of the La Porte Public Utility Company. 


FLEMINGTON, PA.—The board of village trustees has granted 
a franchise to the Farmers and Merchants’ Telegraph and Tele- 
phone Company, allowing the company the right to construct a line 
in this town. 


AURORA, ILL.—The Interstate Telephone Company has begun 
work building its toll line from Sterling to Aurora. In a few weeks 
the work of running a main line to Chicago and another to Cedar 
Rapids, Iowa, and one to Decatur, will be commenced. 


LA CROSSE, WIS.—Articles of incorporation of the Barre Mills 
Telephone Company were filed with the Secretary of State re- 
cently. The company was incorporated for the purpose of building 
a telephone line in the townships of Barre and Hamilton, to connect 
with local and through lines. 


ALBANY, N. Y.—The Ontario Telephone Company, of Onondaga 
and Oswego counties, has filed with the Secretary of State an 
amended certificate of incorporation under which it will operate 
in Fulton, Oswego, Seriba, New Haven, Mexico, Richland, Sandy 
Creek, Volney, Schroeppel, Hannibal and Granby, Oswego County, 
and Lysander, Clay, Salma and Liverpool, Onondaga County. The 
capital stock of the company has been increased to $40,000, and it is 
planned to extend the line from Oswego to Pulaski. 


ROME, N. Y.—At the annual meeting of the Rome Home Tele- 
phone Company, held recently, the following officers were elected: 
President, Fred M. Shelley; vice-president, John S. Wardwell; 
treasurer, John E. Mason; secretary and manager, Daniel M. Hall. 
A line is being constructed between Buffalo and Albany, and all the 
places along that line will be connected with the local system of the 
company. Extensive improvements are also to be made as soon as 
the Rome system can be connected with the Utica system. 


s$ 


February 21, 1903 


ELECTRICAL SECURITIES. 

Foreign affairs have played an important part in the shaping of 
the condition in which the market found itself at the end of the past 
week. There is little likelihood of any further unsettlement due 
to the Venezuelan affair; but other important interests which have 
had a slightly straining effect on diplomatic arrangements are in 
force, and until these are cleared up there will be more or less ap- 
prehension felt in commercial centres. 

Considerable satisfaction is felt in the continued strong show- 
ing made by the industries, particularly for the railroads and the 
iron and steel trade. The heavy domestic consumption of iron and 
steel last year is shown by exports valued at $4,642,539 less than in 
1901, and $31,714,444 less than in 1900, while imports increased 
$21,073,811 over the previous year, and about the same amount as 
compared with 1900. In place of the net decreases of last Novem- 
ber for railroad earnings, there has been a slow but steady im- 
provement during December and January, and the advancing 
months of the year show the net returns to be increasingly ad- 
vanced. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 14. 


New York: Closing. 
Brooklyn Rapid Transit...............c008. 6914 
Consolidated Gas..............0000. Srani 21 
General Electric........sssessescoccoces. 2023 
Kings County Electric................000% 228 
Manhattan Elevated............ccceeeeee 14436 
Metropolitan Street Railway.......... ... 138 
New York & New Jersey Telephone....... 162% 


Westinghouse Manufacturing Company.... 218 


The Brooklyn Rapid Transit Company has entered into a con- 
tract with the Edison Electric Illuminating Company, by which 
it will receive additional power to operate elevated trains on all 
roads, except in the Ridgewood division, by electricity instead of 
steam. 

A special meeting of the stockholders of the Commercial Cable 
Company will be held March 2, 1903, at 4 o’clock P. M., at the 
office of said company, No. 253 Broadway, New York city, for the 
purpose of voting upon a proposition to increase the capital stock 
of the company from $15,000,000 to $25,000,000, and also for con- 
sidering and determining the purposes and mode of issue of said 
increased capital stock. The transfer books will be closed on the 
afternoon of February 20, and reopened on the morning of March 
3, 1903. The annual meeting of the stockholders of the company 
will be held the same day at 2 o'clock P. M. 


Boston: 


Closing. 
American Telephone and Telegraph...... 165 
Edison Electric Illuminating............ 291 
Massachusetts Electric........ 0... -ccce eee 92% 
New England Telephone.................. 136 
Western Telephone & Telegraph preferred. 98% 
Philadelphia : Closing. 
Electric Company of America........... 914 
Electric Storage Battery common......... 79 
Philadelphia Electric..................... 8, 
Union: Tractlonis. 0144465 shes eke etd teks 47 
United Gas Improvement................. 113 
Chicago : Closing 
Chicago Edison Light.................... 160 
Chicago Telephone................ccccece 156 
Metropolitan Elevated preferred.......... 87 
National Carbon common................ 24 
National Carbon preferred............... 98 
Union Traction common......... 10% 
Union Traction preferred................. 45 


Judge Windes, on behalf of the Appellate Court, affirms the order 
entered in Judge Tuley’s court a year ago, granting a temporary 
injunction to restrain the Chicago Telephone Company from charg- 
ing more than its franchise rate of $125 a year for its business 
service. The restraining order also enjoined the company from 
removing 4,000 business telephones from the complainants’ places 
of business and from cutting off their service. 


NEW INCORPORATIONS. 
DOVER, DEL.—The New York Mines Company. $40,000. 
ST. JOSEPH, MO.—The Ord Telephone Company. $10,000. 
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FRANKFORT, KY.—The Camp Ground Telephone Company. 
$6,000. 

DES MOINES, IOWA—Bedford Light, Heat and Power Com- 
pany. $20,000. 

DES MOINES, IOWA—Union Electric Construction Company. 
Increased to $5,000,000. 


LA CROSSE, WIS.—La Crosse Telephone Company. 
from $50,000 to $100,000. 


AUGUSTA, ME.—The Androscoggin Lake Telephone and Tele- 
graph Company. $5,000. . 

COLUMBUS, OHIO—Kenton Telephone Company. 
from $50,000 to $100,000. 


DAYTON, OHIO—The Mechanicsburg Telephone Company. In- 
creased from $20,000 to $35,000. 

DES MOINES, IOWA—Farmers’ Mutual Telephone Company. 
$5,000. Incorporators: Evan Swenson and H. D. Webb. 

NEW MARKET, MINN.—Star Telephone Company. $50,000. In- 
corporators: P. J. Welter, J. A. Sanford and Henry Sprain.. 

LITTLE ROCK, ARK.—The Bald Knob Telephone Company. 
$5,000. Incorporators: E. R. Wynn, George Dickey, L. G. Wynn. 

AUSTIN, TEX.—Amarillo Telephone Company. $10,000. In- 
corporators: D. C. Stegman, R. L. Stringfellow and J. L. Smith. 

TRENTON, N. J.—Vilhant Company. $500,000. Incorporators: 
Benoni Lockwood, Jr., William S. Woodhull, Henry A. Bingham. 

DENVER, COL.—Sheridan Electric Light and Power Company. 
$75,000. Incorporators: Thomas B. Whitted, George F. Christie, 
Charles K. Durbin. 


BROWNWOOD, TEX.—Boysen Light and Power Company. 


Increased 


Increased 


$30,000. Incorporators: S. R. Goggin, B. S. Boysen, Henry Ford 
and G. N. Harrison. 
INDIANAPOLIS, IND.—People’s Telephone Association of 


Indiana. $10,000. Directors: Bayard L. Kilgorer, Ernest W. Swarth- 
out and George M. Roberts. 


JERSEY CITY, N. J.—Bozeman Electric Light and Traction 
Company. $300,000. Incorporators: Charles E. Hendrickson, John 
M. Quinn and Joy Noble Emley. 


AUGUSTA, ME.—The International Telephone and Telegraph 
Company. $1,000,000. Incorporators: Raymond R. Gilman, Melroes, 
Mass., and Charles R. Groves, Boston. 


CAMDEN, N. J.—Shreveport & Suburban Traction Company. 
$100,000. Incorporators: John R. Miller, William S. Lambert, 
Herman Hedberg, Austin Miller, Cecil L. Bland. 


MONROE, IND.—The Wabash Home Telephone Company. 
$10,000. Directors: Joseph J. Joice, F. M. Goodsell, Ed. C. Von 
Tress, James Bonewitz, Ed. P. Blann and J. Monroe Golmon. 


ALBANY, N. Y.—The Central Valley & Highland Mills Electric 
Light and Power Company. $140,000. Directors: W. H. Cowan, 
W. L. Dickerson, of Montgomery, and Charles Rivenberg, of Walden. 


WATERLOO, IOWA—Commonwealth Telephone Company. 
$900,000. Incorporators: Rufus C. Dowes, Clarence B. Geist, A. G. 
Wheeler, H. C. Wood, A. E. Wilson, H. A. Wilkening and S. F. 
Harris. 


INDIANAPOLIS, IND.—The Bedford Home Telephone Com- 
pany. $75,000. Directors: Charles Laciz, C. H. Emery, W. A. Brown, 
John C. Monteith, Edmund B. Thornton, G. C. Dudley and John A. 
Hartman. 


HARTFORD, CT.—The Eddy Electric Corporation. $150,000. 
Incorporators: M. E. Westover, G. E. Emmons, E. W. Rice, Jr., and 
Hindsill Parsons, of Schenectady, N. Y., and Walter C. Fish and 
J. A. Dalzell, of Lynn, Mass. 


GUTHRIE, OKLA.—Ardmore Electric Light and Power Com- 
pany. $40,000. Incorporators: William J. Lemp and A. Ruem- 
melli, of St. Louis, Mo.; H. E. Foster, of Ardmore, I. T.; Henry 
Braun and Paul Jundt, of Guthrie; John Wood and J. E. Everest, 
of Oklahoma city. 


INDIANAPOLIS, IND.—The Daisy Telephone Company. $2,000. 
Incorporators: William H. Porter, W. E. Gray, Daniel M. Gray, 
Charles F. Gray, Benjamin F. Stalker, William Stone, Wiliam 
Rosenberger, Benjamin Schmidt, Charles Huber, W. B. Horsell, 
J. W. Durham, A. G. Gray. 
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ELECTRIC RAILWAYS. 


LA CROSSE, WIS.—An interurban street railway line is to be 
constructed between this city and Viroqua, a distance of fifty-three 
miles. 


CHATTANOOGA, TENN.—The work of improving the Knoxville 
& Ohio road from Knoxville to Jellico will begin in a short while. 
The work will cost about $1,000,000. 


PITTSBURG, PA.—Plans are being prepared for the construc- 
tion of a trolley line from East Brady and Chicora to Butler. The 
scheme is backed by Butler, Chicora and East Brady capitalists. 


COLUMBUS, OHIO—The Zanesville & Southern Railway Com- 
pany, of Zanesville, increased its capital stock from $10,000 to 
$1,000,000 recently. It is believed that many improvements will be 
made to the system. 


FLINT, MICH.—It is stated that $8,000,000 worth of the bonds 
of the Saginaw Suburban Electric Railway have been placed, and 
that contracts have been let for grading and building the road, the 
work to begin early next spring. 


JERSEY CITY, N. J.—The Puget Sound Electric Railway Com- 
pany has filed an amended certificate of incorporation here, fixing 
the capital stock at $4,500,000, of which $1,000,000 is six per cent 
non-cumulative preferred, and the balance common. 


PHILADELPHIA, PA.—Articles of incorporation of the Balti- 
more & Belair Electric Railway have been filed with the Secre- 
tary of State. The capital stock is $500,000. The route will be 
either upon the Baltimore & Hartford or Baltimore & Jerusalem 
turnpike. 


NEW YORK, N. Y.—The Florence Electric Street Railway Com- 
pany, of Florida, has recorded a deed of $2,700,000. The Eastern 
Trust Company, of this city, is named as trustee. The purpose of 
the company is to build 125 miles of electric railway to connect 
cities and towns in the Arkansas Valley. 


CHAMBERSBURG, PA.—At a meeting of the directors of the 
Chambersburg, Greencastle & Waynesboro Trolley Company held 
recently, it was decided to build the road next summer from Green- 
castle to Pen-Mar, a distance of fourteen miles. The capital stock 
will be increased from $120,000 to $300,000. 


INDIANAPOLIS, IND.—The Indianapolis & Cincinnati Trac- 
tion Company, with a capital of $1,500,000, has been incorporated 
by Charles L. Henry, W. L. Taylor, T. F. Rose, Ephraim Marsh, 
William M. Franzee, A. M. Johnson and James F. Fesler. The line 
in Indiana will run from Indianapolis to New Palestine, Morris- 
town, Rushville, Connersville and Brookville. 


LANSING, MICH.—Articles were filed to-day by the Michigan 
Shore & Eastern Railway with $1,000,000 capital. The line in 
Michigan runs from Bertrand Township, Berrien County, on the 
Indiana state line, to Kalamazoo, and it is the purpose of the new 
company to absorb the Benton Harbor, Coloma & Paw Paw Lake 
Tram Railway, and the South Haven & Eastern. 


SANDUSKY, OHIO—The Findlay & Southern Electric Railway 
Company has disposed of its franchises and right of way for a line 
between Findlay and Columbus to a Chicago syndicate, which, it is 
gaid, will at once build the road. In payment of the valuable fran- 
chises and right of way, it is understood nearly $2,000,000 in stocks 
and bonds was turned over to the old company. 


LOUISVILLE, KY.—The Louisville, Anchorage & Pewee Valley 
Electric Railway Company has filed amended articles, increasing 
its capital stock from $350,000 to $1,250,000. The amended articles 
also provide that the corporation shall have the right to extend its 
lines to Shelbyville, Frankfort and Eminence; also to a point on the 
Kentucky River in Henry County, and to Mount Eden from Shelby- 
ville. 


WABASH, IND.—It is said that the Wabash River Traction 
Company has sold its line from Wabash to Logansport to the Union 
Traction Company, of Indiana. The consideration 18 reported to be 
almost $1,000,000. The line was built from Wabash to Peru several 
years ago, and is now being extended to Logansport. When com- 
pleted, the system will include thirty-four miles of road from 
Wabash to Logansport, and the Logansport city lines which were 
bought last year. | 
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OMAHA, NEB.—The Omaha, Decatur & Northern Railway Com. 
pany, with a capital of $1,000,000, has filed articles of incorporation 
with the Secretary of State. The company intends to build an elec- 
tric railway through the counties of Douglas, Washington, Burt, 
Thurston and Dakota. The headquarters will be in Omaha. The 
incorporators are: C. E. Burlow, A. M. Anderson, E. H. Martin. 
H. D. Bryan, P. B. Gordon, W. R. Lewis, F. W. Bennett, F. E. 
McNutt, H. H. Bone and G. H. Pusse. 


SARATOGA, N. Y.—The petition of the North River Railway 
Company to construct and operate a trolley system here has been 
favorably considered by the local authorities. The company 
also proposes to build branch lines to Schuylersville, twelve miles, 
and to Corinth, fourteen miles distant. The road, it is understood, 
will be run in connection with the Hudson Valley Railway, which 
has under its control almost 100 miles of trolley line in Saratoga, 
Warren and Washington counties. 


ROANOKE, VA.—The Roanoke Railway and Electric Company, 
capitalized at $690,000, has been sold to Philadelphia capitalists, 
who take all of the $200,000 stock and a large block of the bonds. 
Twenty miles of track are included in the purchase. The new 
officers elected are: President, A. P. Apperson, Lynchburg, Va.; 
vice-president, Charles R. Miller, Philadelphia; secretary and 
treasurer, F. H. Shelton, Philadelphia; general manager, J. W. 
Hancock, Roanoke, Va. 


BIRMINGHAM, ALA.—The Sheffield Company has been incor- 
porated under the laws of New Jersey with a capitalization of 
$525,000. The new company will acquire the waterworks of Shef- 
field, the electric light franchise, and franchises for trolley lines 
to Tuscumbia and Florence. Colonel A. P. Andrews, of the Southern 
Railway, and J. C. Mayben are interested, as are also George Par- 
sons, of New York; his brother, Charles Parsons, and Messrs. 
Goodby, Strong & Mortimer. 


PITTSBURG, PA.—Pittsburg people, with capitalists from 
Toronto, Canada, have formed a company for the construction of 
a belt electric line through the Niagara peninsula. The proposed 
route is from Homer to Niagara-on-the-Lake, and thence to Queens- 
town, returning to Homer, in all a distance of thirty-two miles. 
The working capital of the company is $400,000, but will probably 
be increased. Work on the new line will be commenced July 1, 
aud will probably be completed in two years. 


MINEOLA, N. Y.—Two franchises over the country roads were 
granted the New York & Long Island Traction Company, for- 
merly the Mineola, Hempstead & Freeport Traction Company, by 
the Nassau County board of supervisors at its recent meeting, one 
being along the Jericho turnpike in the town of North Hempstead, 
and the other to cross certain county roads in the town of Hemp- 
stead. The term of the franchises is for ninety-nine years, and the 
company must have the road in operation on or before July 1, 1904. 


VERGENNES, VT.—The water power, real estate and industrial 
privileges of the Stevens estate, on the west side of Otter Creek in 
this city, have been acquired by John J. Flynn, of Burlington, for 
asum above $100,000. Mr. Flynn will build an electric railroad into 
Vergennes, the power-house to be situated on the falls. Mr. Flynn 
is also interested in the Burlington Traction Company and in the 
St. Albans Street Railway. It is the purpose of the two companies 
to get together by a link from Essex Junction to St. Albans, & dis- 
tance of twenty-four miles, paralleling the Central Vermont Railway 
from Burlingham to Swanton. 


KITANNING, PA.—The Pittsburg & Allegheny Valley Railroad 
Company has closed the purchase of four big electric light plants 
and the franchise of the Leechburg & Apollo Street Railway Com- 
pany. The plants are the following: Parnassus Electric Light and 
Power Company, the Leechburg Electric Light and Power Company, 
the New Kensington Electric Light and Heat Company, and the 
Apollo Light, Heat and Power Company. The street railway will be 
built from Apollo to Vandergrift, to Leechburg, to Braeburn, to 
Arnold, New Kensington and Parnassus, a distance of twenty miles, 
and will connect with the Pittsburg Railways Company. The com 
pany has a capital of $1,500,000, and is organized by John Q. Coch: 
rane, Apollo, president; Dr. J. D. Orr, Leechburg, vice-president, 
J. J. Burke, Pittsburg, secretary. 


February 21, 1903 


ELECTRIC LIGHTING. 


JACKSON, MISS.—A stock company is being organized here for 
the erection of an electric light plant at a cost of $25,000. 


GRAND RAPIDS, MICH.—The Lapeer Light and Power Com- 
pany has been organized with a capital of $75,000, to include the 
Lapeer, Imlay City, Millville and Higley plants. 


BOSTON, MASS.—The Edison Illuminating Company, of this 
city, has purchased from Arthur E. Appleyard the Natick Gas and 
Electric Company and the Framingham Electric Company. 


SPRINGFIELD, MO.—The Springfield Lighting Company is 
planning to expend about $150,000 on improvements in Springfield 
during this year, and will virtually double the present capacity of 
the plant. 


SPRING CITY, PA.—The authorities of the Schuylkill Valley 
Illuminating Company and the Montgomery & Chester Electric Rail- 
way Company have authorized the expenditure of $120,000 in bet- 
terments. 


HACKENSACK, N. J.—Plans have been perfected by the Hud- 
son River Line Company for the enlargement of its power-house 
at Edgewater, and the work will be commenced in the spring. The 
building will be made twice its present size. 


BALTIMORE, MD.—At the annual meeting of the stockholders 
of the Maryland & Delaware Telephone and Telegraph Company, 
the expenditure of $150,000 for the building of new lines in Vir- 
ginia was passed upon favorably. 


NASHVILLE, TENN.—Michigan purchasers of the Caney Fork 
Falls water power, twelve miles east of Minnville, will erect a 
$1,000,000 power-house and dam with a capacity to transmit power 
to Nashville. The enterprise is said to have ample funds behind it. 


PERSONAL MENTION. 


MR. W. D. HALL has been appointed electrical engineer of the 
Grand Trunk Railway System with headquarters in Montreal, 
Quebec. 


MR. CHARLES WIRT, president of the Wirt Electric Company, 
Philadelphia, Pa., has been awarded the John Scott bronze medal 
on the recommendation of the Franklin Institute, for the invention 
of his rheostat. 


MR. CHARLES DAY, of the firm of Dodge & Day, Philadelphia, 
Pa., read a paper before the last meeting of the Westinghouse Elec- 
tric Club, of Pittsburg, on “Recent Developments in Machine Tool 
Equipment.” . 


DR. J. B. WHITEHEAD, of the physical department of Johns 
Hopkins University, has received a liberal grant from the Carnegie 
Institution to carry forward a research in the theory of a magnetic 
field developed by Clerk Maxwell. 


MR. JOHN STONE STONE, Boston, Mass., and Mr. Arthur E. 
Kennelly, of Harvard University, spent a few days in New York 
city last week. Mr. Stone is developing his wireless telegraph 
system, on which he has secured a number of important patents. 


MR. GEORGE P. ROUX, Havana, Cuba, a prominent electrical 
engineer, has been spending a few days in America. Mr. Roux has 
done much engineering work in connection with electrical installa- 
tions for sugar producing. He has also been identifled with the con- 
struction and operation of several electric railway systems and elec- 
tric lighting plants. 


MR. GEORGE H. MORGANSTERN, formerly manager of the 
sales department of the Baird Manufacturing Company, of Chi- 
cago, is now with the Vought-Berger Company, La Crosse, Wis., in 
a similar capacity. Mr. Morganstern has recently completed a trip 
over the United States, which he made for the purpose of studying 
the telephone situation. 


MR. CALEB R. BARNEY, the father of General C. W. Barney, 
a pioneer telephone man of this city, died at his residence, Provi- 
dence, R. I., on the 4th instant, at the advanced age of eighty- 
seven years. He had enjoyed fairly good health for a person of 
his years until a short time before his last illness. He was the 
last survivor of seventeen brothers and sisters, all of whom lived 
to a good old age. 


DR. HARRY C. JONBS, assistant professor of physical chemistry 
at Johns Hopkins University, has been awarded a grant of $1,000 
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from the Carnegie Institution. This is for an assistant in his re- 
searches in new physical chemistry as it is studied in America. 
Frederick Hutton Getman, of Stamford, Ct., received the appoint- 
ment. His doctoral dissertation deals with an important problem 
in physical chemistry. 


MR. A. M. MORSE, who for the past six years was manager of 
the Chicago office of the Atlas Engine Works, has left this com- 
pany and incorporated his business under the name of the Morse 
Power Company. He will conduct a joint sales agency for the sale 
of high-class engines, boilers and other station equipment, retain- 
ing the same office suite which he has been occupying at 1,102° 
Marquette Building. 


MR. J. R. BIBBINS, of the Westinghouse Companies’ publish- 
ing department, New York city, delivered an address at the last 
annual banquet of the New York Physics Club upon the subject of 
“Recent Developments and Use of Electric Power.” Mr. Bibbins 
took up briefly the conditions leading up to and the present trend 
of modern engineering, as well as the more recent inventions which 
had been greeted with more or less prominence. 


MR. ARTHUR WILLIAMS, the well-known electric light engi- 
neer, of New York city, who has been appointed by President Fer- 
guson to report on decorative lighting at the coming convention 
of the National Electric Light Association, has sent out a letter 
to all the active members, asking them to send him designs of the 
display lighting installed by them. Mr. Williams will no doubt 
present a very complete report, which will add very greatly to the 
value of the programme of the coming convention. 


COLONBL HENRY GOSLEE 
PROUT, formerly editor-in-chief 
of the Railroad Gazette, has been 
appointed first vice-president and 
general manager of the Union 
Switch and Signal Company, of 
Swissvale, Pa. The company was 
organized in 1883, with a. capital 
of $1,500,000, and has been en- 
gaged in the manufacture of every 
known form of automatic and 
semi-automatic railroad signals. 
In the fall of 1863, Colonel Prout 
enlisted in a Massachusetts regi- 
ment. In the Army of the 
Potomac he went through the 
Wilderness Campaign. In 1865 he was mustered out, and two years 
later entered the University of Michigan, where he graduated with 
the degree of civil engineer. He had a few years work on rail- 
road surveys and construction, and two summers were spent in 
taking surveys in the Rocky Mountains. After this experience, he 
entered the service of the Khedive of Egypt, as a major of engi- 
neers. He remained in that service about four years and a half 
and reached the grade of colonel in the general staff. After the 
first year, he went to the Soudan in command of an expedition to 
Kordofan and Darfour, and thence he was sent to the head of the 
Nile as governor-general of the provinces of the Equator. Colonel 
Prout’s work here was largely administrative. He had 3,000 
soldiers under him and was supreme over finance, civil, and mili- 
tary affairs. After his return to America, he was for a little over a 
year signal engineer to the company out of which the Union Switch 
and Signal Company grew. Colonel Prout was in business in the 
city of New York for a few years, and in March, 1887, became the 
editor of the Railroad Gazette. In recognition of Colonel Prout’s 
splendid work as an editor and journalist, Yale University last year 
gave him the honorary degree of Master of Arts. Colonel Prout is 
not only a distinguished writcr, but is a much sought after speaker 
and a splendid lecturer. Along with his journalistic work, Colonel 
Prout has done a great deal of consulting and expert work with 
engineers and Officials of many important railroads. He is now 
the editor of the railroad division of the new volumes of the 
Encyclopedia Brittanica, is a member of numerous societies, clubs 
and associations and has served them all in some official capacity. 
Colonel Prout is an accurate, clear-minded critic, quick to grasp 
the gist of things and to follow up a point with a sound reason and 
a convincing statement. 


COLONEL HENRY GOSLEE PROUT. 
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| INDUSTRIAL ITEMS. | 


THE JEWBLL ELECTRICAL INSTRUMENT COMPANY, Chi- 


cago, Ill., has ready its price list for January, 1903, descriptive of 
Jewell standard meters for direct current. 


THE HADAWAY ELECTRIC HEAT AND BNGINEERING 
COMPANY, New York city, has removed from 107 Liberty street, 
and has established headquarters at 228 Broadway. 


THE HAZARD MANUFACTURING COMPANY, Wilkes Barre, 
‘Pa., manufacturer of wire rope, insulated wire and copper wire, 
has selected a series of Dutch scenes for the pictorial panel on its 
new 1903 calendars. These are very attractive. 


THE ATWATER KENT MANUFACTURING WORKS, Phila- 
delphia, Pa., maker of the Monoplex telephones, is sending, on re- 
quest, a small calendar, on which is printed a reproduction of a 
pen and ink Gibson study. The company is securing a good deal 
of new ‘business and is to place in a short time several systems of 
intercommunicating telephones on the market. 


THE UNITED TELPHERAGE COMPANY, 20 Broad street, New 
York city, issues an elaborate line of literature and illustrations 
detailing the remarkable range of operations which its apparatus 
covers. Apparently there is no field in any direction which has 
not been served by the electric telpher. This company’s circulars 
are a liberal education on the applications of this modern machine. 


HECTOR MacRAE, 316 St. Paul street, Baltimore, Md., is the 
manufacturer of the “Champion” storage battery or accumulator. 
These are built especially for gasoline engine ignition, and a 
notable feature is the small size and convenience, there being two 
binding posts, and a guarantee that it will hold a charge for six 


months if not used, and that it can be recharged an indefinite num- 
ber of times. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., has 
just finished its inventory of the year’s business. This has shown 
a very large increase, and the orders for the new year are all that 
could be desired. The Marshall-Sanders Company has been in busi- 
ness but a short time, but it has been fortunate ın placing upon 
the market several specialties for which there has been created a 
very popular demand. 


THE BLECTRIC APPLIANCE COMPANY, Chicago, Ill., has 
issued for immediate distribution a new conduit catalogue. This 
is well arranged and is.one of the most complete catalogues of its 
kind. Besides illustrating the complete line of “Toler” system 
conduit boxes, it furnishes a number of working diagrams, together 
with much valuable information along that line. This will be 
mailed on application. 


THE FOUR TRACK NEWS for February, published by George 
H. Daniels, general passenger agent of the New York Central & 
Hudson River Railroad, keeps up the characteristic good appear- 
ance and valuable contents of this ambitious monthly. The size 
of this paper has been growing steadily since its first appearance, 
and there seems to be no reason why it should ever lose the 
popularity which it has gained in a very short time. 


THE JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, - 


N. J., manufactures a special line of pencils which it designates 
as its “Car Inspector” pencil. This is noteworthy because of its 
quality and strength of lead. Where a great deal of work involv- 
ing the use of a pencil is necessary, this pencil will no doubt be 
very acceptable. The car inspectors who have used them pro- 
pounce them in every way satisfactory for their work. 


WESTINGHOUSE, CHURCH, KERR & COMPANY, Pittsburg, 
Pa., have secured a contract from the New York Edison Company 
for another 6,500-horse-power, vertical, three-cylinder, compound 
engine. This includes an independent steam-driven air and cir- 
culating pump. The aggregate of the eleven units delivered by 
this company to the New York Edison Company is 71,000 horse- 
power normal, and 100,000 horse-power maximum capacity. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
is mailing a new catalogue—section 2—descriptive of its mechanical 
ground connections and leadout appliances, and also a bulletin 
descriptive of Kopp solid color glass for railway and marine sig- 
naling. This glass does away with the necessity of effecting colors 
in the lenses with the “plating,” “casing,” or “flashing” processes. 
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This is a real red pot glass and its advantages will be readily 
recognized. 


THE MECHANICAL BOILER CLEANER COMPANY, Chicago, 
lll., has received a letter from Mr. John I. Beggs, president of the 
Milwaukee Electric Railway and Light Company, in which he 
states that he has now fifteen Garrigus cleaners in operation, is 
equipping eight more, and is gradually putting them on all of his 
boilers. He writes that his experience has been such that he com- 
mends the cleaner, and that its use has enabled him to more than 
double time between cleanings. 


JAMES L. ROBERTSON & SONS, 204 Fulton street, New York 
city, are meeting with many testimonials as to the practical work- 
ing of “Eureka” packing. The least pressure acts on the rubber 
core, causing it to expand or contract, making it suit the conditions 
prevalent where rods are scored or out of line. Great care is 
taken in preparing the lubricants used in the construction of 
“Eureka” packing. The different tests through which it passes 
ensure a lubricant of very high order. 


THE HENDERSON BLECTRIC COMPANY, 1334 Montana 
street, Chicago, Ill., patentee and manufacturer of specialties for 
electric construction, has arranged with a number of large supply 
houses to handle these. Some of these houses are as follows: 
The Stuart-Howland Company, Boston, Mass.; H. C. Roberts Elec- 
tric Supply Company, Philadelphia, ra.; M. B. Austin & Company, 
and the Illinois Electric Company, Chicago, Ill.; and the Western 
Electrical Supply Company, of St. Louis, Mo. 

THE A. A. MCCREARY COMPANY, 136 Liberty street, New York 
city, manufacturer of the well-known McCreary half-shades, re- 
fiectors, desk lamps, etc., and one of the oldest electrical specialty 
houses, has been reorganized as the McCreary Electric Company. 
The new company has increased facilities for the prompt manu- 
facture and delivery of electrical goods, and will materially enlarge 
its line. The company will be represented in Chicago, London and 
the Continent. Mr. A. A. McCreary, who has been identified with 
the electrical manufacturing business for the past twenty-five years, 
will be retained as president. Mr. Henry W. Brooks, Jr., of 44 Pine 
street, New York city, is the treasurer. 

THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, 
Pa., is mailing its catalogue, section No. 13, entitled “Battery and 
Relay Shelters.” This illustrates and describes a number of bat- 
tery and relay shelters manufactured by this company and in suc- 
cessful use on the principal railroads. The large rectangular box 
head of the recent form has been replaced by one of more com- 
pact and simple construction. The cover of the chute is entirely 
removable, not being secured to the head by hinges. A small lip. 
which projects down from one side of the cover, fits under the 
flange on the rim of the head, securing the cover thereto so long 
as the chute remains locked. This catalogue will be sent upon re 
quest. ` 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y. 
has prepared several new pamphlets regarding transformers which 
are not only elaborate in design, but which contain a very complete 
study of the subject. These are entitled, respectively, “Some Facts 
Regarding Type H Transformers,” “Transformer Economy,” and 
“Sheet Steel for Transformers.” The pamphlets are devoted to the 
discussion of various points in the design and construction of trans: 
formers, and particular attention is called to the improvements in 
the operating efficiencies which have been made within the last few 
years. The heating guarantee on low-frequency transformers and 
statistics and curve sheets of trial runs are given in detail, and 
much valuable information is embodied in the three publications. 

THE NEW YORK CENTRAL & HUDSON RIVER RAILROAD 
has recently placed an order with Westinghouse, Church, Kerr 
& Company for four Westinghouse-Corliss engines of the hori- 
zontal cross-compound type. These engines will form the main 
power equipment of a new power station in process of erection On 
the company’s property at Weehawken, N. J., and will furnish 
power to the grain elevators and shops there located. The power 
equipment for a group of office buildings in lower Pittsburg, for 
furnishing light, heat and power, has also been partly contracted 
for by Westinghouse, Church, Kerr & Company. The contract 
includes two 1,500-horse-power, Westinghouse-Corliss engines. 
which are now under construction and which will be ready for 
delivery in about six months. These engines are of the horizontal 
cross-compound type, and will operate non-condensing, the exhaust 
steam being used for heating purposes. 
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INSTITUTE DEVELOPMENT. 
The work of the local branches of the 
American Institute of Electrical Engi- 


neers is meeting with a gratifying suc- 
cess. A very successful meeting has 
been held at Boston, 
previous the Pittsburg branch not only 
found time to hear the papers presented 
recently in New York, but received some 


These meetings 


and the week 


original contributions. 
can not fail to interest young engincers 
in Institute matters, and will in this way 
aid in bringing the Institute to the posi- 
tion it should occupy. 


The Transactions. 

It was announced last fall that the 
work done bv the Institute had increased 
so largely that it would be necessary to 
issue the transactions in two volumes. If 
these transactions include the reports of 
all the local branches—as they should—it 
looks now as though each of these volumes 
will be found too bulky for convenient 


handling. 


NEW YORK, SATURDAY, FEBRUARY 28, 1903. 


THE EXPIRATION OF THE BRUSH STOR- 
AGE BATTERY PATENT—EFFECT ON 
THE STORAGE BATTERY INDUSTRY. 


The third day of March next marks the 
expiration of the Brush patent on stor- 


age battery electrodes, and the last bar- 
rier in the way of the general manufac- 
ture of storage batteries will then be re- 


moved. 
The Brush Claims. 

This patent covers completely the art 
of making plates by mechanically apply- 
ing the active material as a paste, powder 
or in any other form, the claim reading 
applied material, 
This 
claim is so broad that to some engincers 
it is doubtful whether the Edison bat- 


tery could have been marketed while this 
patent remained in force. 


“any mechanically 


either active or to become active.” 


Brush Patent Sustained by the Courts. 

This is one of the most remarkable 
patents in the history of the electrical art 
and has withstood repeated assaults in 
the Federal courts. Enormous sums of 
money have been spent in litigation to 
have the patent declared invalid, but it 
has in every instance come forth victo- 
rious. 

The Line of Argument. 

Generally the line of argument has 
been that the expiration of the British 
the 
latter—had made the American patent 


and Italian patents—particularly 


public property. This condition, together 
with the fact that Faure was known to 
have made pasted electrodes as far back 
as 1880, has made the repeated sustain- 
ing of this patent within recent years in- 
comprehensible to the electrical profes- 


sion generally, which has not understood 
all the circumstances. In 1881 Brush ap- 
plied for four patents covering applied 
active materials, and envelopes which 
were wrapped around the plates to hold 
the material in place, when, after long 
use, particles began to drop off. 


One Patent Held Up. 
Three of these patents were granted 


at once and expired five years ago. The 
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fourth was held up because of an inter- 
ference suit with Faure, who about that 
time also applied for patents on the same 
type of electrodes. This suit, which was 
won by Brush, continued for nearly five 
years, with the result that the patent was 
not issued until March 3, 1886. This 
explains the inability of contestors to 
shake the validity of the patent by citing 
instances of pasted plates being made in 
1880 and 1881—five or six years before 
the patent was actually issued. 

Effect of the Expiration. 

As to the effect in this country that 
will follow the expiration of this patent, 
opinions are divided. It is, however, cer- 
tain that all who look for any substantial 
reduction in the price of storage battery 
That 


there may be some decrease is, of course, 
to be expected, but the present cost of 
materials and manufacture precludes the 
possibility of any great reduction. 


equipments will be disappointed. 


Small Factories Not Probable. 

Another erroneous idea that seems to 
prevail is that anybody who ig so inclined 
can go into the business of making stor- 
age batteries with but little capital, and 
no equipment further than a lead-melting 
kettle, a grid mould, a mortar and pestle, 
and a spatula. The processes of manu- 
facture in turning out pasted electrodes 
are as complicated and delicate as those 
required in the production of Planté 
plates. Many of Planté’s processes have 
been public property for several years, 
but the number of factories making 
Planté batteries has not increased. The 
pasted plate requires a forming process 
in many instances as long as that re- 
quired by the autogenous Planté proc- 
esses. Even if the active material is com- 
pletely oxidized when applied. 

Effect on Manufacturers of Plante Plates. 

It is highly probable that present man- 
ufacturers of Planté plates may discard 
this process and use that of Brush in the 


production of their negative electrodes. 
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It has been settled beyond a doubt in 
Germany—where the storage battery has 


attained its highest development—that the 
pasted plate is by far the cheaper and 
better for the negative, though there are 
successful Planté negatives now being 
made in this country and England. 


Recent Tests of Storage Batteries. 
Up to within the past year it has gen- 
erally been believed among storage bat- 


tery experts that the Planté positive and 
pasted negative made the most durable 
and efficient cell. The exhaustive and 
strenuous tests conducted last year by 
the French Admiralty have shown that 
the cells with both electrodes pasted are 
the more durable. In these tests over two 
hundred cells were tested up to the point 
of disability or destruction. The last 
five to give way were about equally good, 
and of these, four had both electrodes 
pasted and one had pasted negative plates, 
the positives being Planté formed. These 
tests have materially changed the senti- 
ment of ‘battery manufacturers, and 
it is probable that pasted cells in large 
sizes for power purposes will appear in 
this country after the expiration of the 
Brush patent. 


Benefit to the Automobile Industry. 

The electric motor-car manufacturers 
will profit more than anybody else by the 
new order Of things. Lighter and better 
batteries for motor cars will appear, 
and the highly developed products of 
the European makers can be im- 
ported. In this way the prices can be 
kept reasonable and the performance of 
electric motor cars greatly improved, with 
a resulting increase in their popularity 
and an augmented business for manufac- 
turers, both of the machines and the bat- 
teries. 

Power Station Batteries. 


As for the power station batteries, this 
business will still be in the hands of a 


few makers, for the reason that regula- 
tion and storage can only be successfully 
accomplished by the use of automatic 
boosters, and these are covered by a mul- 
titude of patents, which are distributed 
among three battery manufacturing com- 
panies. This will confine the power work 
to these owners. 

General Summary. 

To sum up, the result of the expiration 
of the Brush patent will be to improve 
and extend the use of power batteries, 
though not markedly, and to increase 
greatly the quantity and quality of the 
cells for motor-car work. 
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ELECTRIC RAILWAYS IN ENGLAND. 

The electric motor has at last come into 
its own for traction work in England, and 
from the reports of its successes, its 
friends may look forward with confidence 
to its general application in the years to 
come. 

Conditions at Present. 

A recent issue of the London Elec- 
trician gives some statistics of British 
railway systems which show that at the 
beginning of last year there were eighty- 
five electric tramways then in operation. 
At the beginning of this year there were 
one hundred and thirteen, an increase of 
This figure, 
however, does not include a number of 
lines which have been added to systems 
already existing. 


nearly thirty-three per cent. 


At this time there are fewer lines in 
course of construction in England than 
was the case last year, but this is attrib- 
uted not to any decrease in the activity 
of traction industry, but to the rapidity 
with which the work is now pushed to 
completion. 

Systems in Use. 

The overhead trolley system naturally 
There 
is but one instance mentioned where the 


has found the widest application. 


Siemens bow collector has been adopted, 
this being a line at Sheerness, now nearly 
completed. At Bournemouth there is a 
modern electric conduit system in opera- 
tion, differing but little from those now 
in operation in this country. In the Brit- 
ish system the slot is arranged at the side 
of the track, and not in the centre, as is 
customary here. This arrangement was 
made as it was believed to offer less ob- 
struction to other traffic on the road, but 
it makes the construction more compli- 
cated, and at switches and terminals it is 
found necessary to switch the slot to the 
centre of the track. The conduit in this 
installation is used only in the city, the 
overhead trolley taking its place for the 
outlying districts. At Wolverhampton 
there is a surface contact system which is 


running satisfactorily. 


Municipal Systems. 

Statistics are also given for two munic- 
ipal systems—that at Leeds and that at 
Hull. These tables give figures of the 
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operating cost of electric, steam and horse 
systems. It is interesting to note that the 
cost per car-mile for the steam and horse 
cars is given as about nineteen cents, 
while that for the electric is twelve and 
one-half cents. These figures do not in- 
clude interest and depreciation. 


Operation of Trunk Lines. 

The use of electricity for operating 
trunk lines has attracted not a little at- 
tention in England, and, according to the 
British Trade Review, has had some ef- 
fect on financial conditions of railway se 
curities. The Lancashire & Yorkshire road 
has adopted electric traction on part of 
its system, and the Northeastern com- 
pany has now a section of its road com- 
pleted; but it is stated that it will not 
be put into service until a second section 
of the road is also ready. The same 
authority states that the time is not 
far distant when the great trunk lines 
will be worked by electric locomotives, 
and passengers and freight will be con- 
veyed at greater speed and possibly 
cheaper rates. The change from steam to 
electricity as a motive power would mean 
a vast amount of work, both in engines 
and track alterations, and the railway 
companies will be obliged to face large 
This 
had some effect on railway stocks, and, in 


capital expenditure. outlook has 
some cases, these are now quoted at fig- 
ures considerably less than was the case 
a few years ago. 


GAS TURBINES. 

A development of the steam turbine 
which may be looked forward to is the 
adaptation of this to the use of gas. This 
will not only do away with the boiler 
plant, but will increase the available 
range of temperature and thereby the 
efficiency very greatly. As is well known, 
the reciprocating gas engine, in spite of 
the enormous waste of heat through the 
water-jackets, has an efficiency equal, if 
not better than that of the best steam 
engine. There seems to be no reason why 
this loss could not be largely avoided in 
a gas turbine. This arises from the neces- 
sity of keeping the cylinder temperature 
comparatively low. The turbine, having 
no sliding surfaces exposed to hot gases, 
can operate at a much higher tempera- 
ture. 
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ACCUMULATOR TRACTION ON 
RAILROADS. 


On another page of this issue, Signor 
Enrico Bignami gives a description of 
two successful applications of storage bat- 
teries to railway work. These two roads 
are located in the northern part of Italy, 
one connecting Bologna and San Felice, 
and the other Bologna and Modena. The 
first is twenty-six miles in length, and the 
latter twenty-three, each line having a 
grade of five per cent. 


Reason for Adopting Storage Batteries. 

The traffic on these roads was too light 
to warrant the expense of using an alter- 
nating system with three rails. The 
Bologna-San Felice road was put in oper- 
ation in May, 1901, and the other in De- 
cember of the same year. Both roads have 
therefore been in operation for over a 
year, apparently with much success. 


Results of Tests. 

Figures of tests made on these roads 
are given by Signor Bignami, which show 
a surprisingly small consumption of en- 
ergy per ton mile. The costs of materials 
and labor are low, so that the total ex- 


ON ELECTRONS.' 
(Concluded.) 


BY SIR OLIVER LODGE. 


SUMMARY OF OTHER CONSEQUENCES OF 
ELECTRON THEORY. 


RADIO-ACTIVITY. 

If many atoms of a substance have elec- 
trons attached to them, and if these are 
performing orbital revolutions, it is natu- 
ral to ask how, then, it can be that sub- 
stances are not constantly emitting waves 
and radiating away their energy. Fortu- 
nately, owing to the brilliant researches 
of Becquerel, Curie and others, certain 
substances have been found in which the 
radiation intensity reaches a very per- 
ceptible magnitude; and it appears that 
this radiation may be of several kinds: 
(1) Of waves or pulses analogous to 
Reentgen radiation, probably; (2) of rays 
analogous to Lenard or cathode rays, 
consisting of electrons and ions bodily 
shot off, certainly; (3) of detached por- 
tions of the substance itself not charged 
with electricity, but emanating like an 
odor, and possessing, like the rest of the 
substance, an intrinsic radiating power, 


1 Abstract of Part VII of a paper read before the British 
Institution of Electrical Engineers. Parts I to V have been 
abstracted. 
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pense of operation, exclusive of the cost 
of maintaining the road-bed, is found to 
be 22.8 cents per train mile for an elec- 
tric train, and 31.8 cents for a steam 
train. The electric train weighs about 
fifty-two tons. 


Experience with the Batteries. 

The life of the batteries is given as 
6,800 miles for the positive plates, the 
life for the negative plates being double 
this. The weight of the plates is 14,000 
pounds, costing about six cents a pound. 
This is a very low figure, and, taken in 
connection with the low consumption of 
energy, possibly accounts for the success 
of the roads. 

A new feature in these equipments is 
the method of connecting the batteries. 
The cells are grouped into twelve cases, 
and leads from each case are run to a 
switchboard placed in the baggage com- 
partment of the train. Here it is possible, 
in case of trouble with any one battery 
set, to locate the faulty group and cut it 
out without interfering with the opera- 
tion of the train. 


and capable of attaching itself to other 
materials in the neighborhood, so that 
they, too, acquire temporary radiating 
power.! 

The substances which possess any note- 
worthy amount of this radiating power 
are substances of very high atomic weight, 
and their emitting power would appear to 
be probably due to an internal commo- 
tion and collision between the atoms, of 
sufficient violence to detach, and, as it 
were, evaporate every now and then some 
of the smaller particles; and also by the 
shock of the collisions to generate some 
feeble Roentgen rays. 

It is easy to grant that whenever there 
are actual collisions of sufficient sudden- 
ness some radiation of this kind must be 
emitted; but we can not help asking, why 
does not the quiet orbital revolution of 
electrons round atoms, in a substance not 
in a high state of thermal disturbance 
and not possessing specially massive 
atoms, why does not this also give rise to 


1 See, for instance, papers by the original discoverer, 
M. Henri Becquerel, in Comptes Rendus, 1896 and 1897; 
see also Rutherford, Phil. Maa , January, 189 and 1900, 
with quantitative determinations concerning it. Also 
in Phu. Mag., July and November, 1002. Other refer- 
ences are M. and Mme. Curie, Comptes Rendus, Novem- 
ber, 1890; Hon. R. J. Strutt. Phil. Trans.. A, 1901, vol. 
exevi, p. 525; Sir W. Crookes, Proc. Roy. Suc., vol. 
lxvi. p. 409, (1900), vol. Ixix. p. 413 (1902), also “Elec 
trical Evaporation. 1891, Proc. koy. Soc., vol. 1, p. 88; 
and many other workers. 
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Probable Reasons for This Successful Operation. 


The reported success of these two roads 
will probably come as a surprise to many, 
for, as far as we are aware, there is in 
this country no railroad of any impor- 
tance operating with storage batteries. It 
is true there is a short crosstown line on 
Thirty-fourth street, New York city, 
where local conditions necessitated the 
use of accumulators. We believe there is 
also a small road in Canada ; but since the 
abandoning of accumulators on the Chi- 
cago & Englewood road, there has been no 
serious attempt to use them for railway 
Undoubtedly, the 
low cost of batteries, the low value for 


work in this country. 


the traction coefficient, and the easy work- 
ing of the batteries on these Italian roads, 
may be considered as the reasons for this 
successful application. 

Recalling the history of alternating 
currents as applied to traction work, both 


in this country and abroad, one can not 
help asking whether we have heard the 
last of accumulator traction in this coun- 
try and how slight an improvement is 
necessary to enable aceumulators to be 
used successfully in this work. 


a perceptible amount of radiation and loss 
of energy? But I doubt if such answer is 
wanted, save that radiation of a low tem- 
perature order is, as a matter of fact, al- 
ways going on from all substances; that 
energy is conserved and constancy of tem- 
perature persists merely because loss is 
equal to gain, because absorption com- 
pensates radiation, not because radiation 
ceases. The whole subject of radio-activ- 
ity is a large one, upon which I do not 
propose to enter here and now. Suffice it 
to realize that any difficulty of explana- 
tion in connection with it is not the fact 
itself, but rather why it is not more no- 
torious. 

However, eo far the most striking and 
interesting excessive photographic and 
electric radio-activity of certain rare sub- 
stances is concerned, it has already been 
hinted that the greater part of that does 
not consist so much in the emission of 
radiation proper—whether in the form of 
pulses-of X-rays or any other form—as 
in the flinging off of particles, negatively 
charged particles or electrons as a rule, 
but also, sometimes, according to Mr. R. 
J. Strutt, of positive ions also. 

The whole subject, together with the 
allied one of the loss of charge from hot 
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bodies,! first discovered by Dr. Guthrie 

long ago (sce Phil. Mag. [4], xlvi, p. 

273), is one that demands special atten- 

tion and treatment, for which there is no 

opportunity now. 

SOLAR CORONA, COMETS TAILS, MAGNETIC 
STORMS AND AUROR#. 

The theory of aurore has recently been 
elaborated by Arrhenius, but the whole 
doctrine of emanations from the sun, and 
of repulsion of small particles both by 
his light and by his probable electrifica- 
tion, is a matter that has been familiar to 
me for several years, through conversa- 
tion with Fitzgerald and others. The 
earth is, in fact, a target exposed to 
cathode ravs, or rather to electrons emit- 
ted by a hot body—viz., the sun. The 
gradual accumulation of negative elec- 
tricity by the earth is a natural conse- 
quence of this electron bombardment, and 
the fact that the torrent of particles con- 
stitutes an electric current of fair 
strength gives an easy explanation of one 
class of magnetic storms; which have 
been long known, by the method of con- 
comitant variations, to be connected with 
sunspots and aurore. The electric 
nuclei would also serve as centres for con- 
densation of atmospheric vapor at high 
altitudes and so be liable to affect rain- 
fall. 

Nevertheless, it is true that these theo- 
ries have been well elaborated of late by 
Arrhenius, and his explanation of the 
aurora by means of the catching and 
guiding of rapidly moving electrons by 
the earth’s magnetic lines of force, so as 
to deflect them from the tropics and con- 
duct them in long spirals along the lines 
to the poles, there to reproduce the phe- 
nomena of the vacuum tube in the rare- 
fied upper regions of the atmosphere, 1s 
particularly definite and pleasing. Some 
of the other astronomical suggestions he 
has made are likewise of considerable in- 
terest. 

VALIDITY OF OLD VIEWS. 

Now that the doctrine of electricity (at 
least of negative electricity) as located in 
small charges or charged bodies is defin- 
itely accepted, and now that the current 
can be treated as the locomotion of actual 
electricity, it may seem as if some doubt 
were thrown upon the doctrine—which, 
a little time ago, was spoken of as a 
“modern view’—that the energy of an 
electric current resides in the space 

round a conductor. There is no incon- 
| sistency, however. The whole of the 
fields of an electron are outside itself : 


1 See, for instance, Strutt on leakage from hot bodies 
Phil, Mag. July, 1902; J. J. Thomson, ditto, Phil. Mag., 
August, 1902. 
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it is in its fields that its energy resides, 
and it is in the space around it that 
energy is conveyed when it moves; for 
the ether in that space is subject to the 
coexistence of an electric and a magnetic 
field. So, also, its inertia resides in space 
round it, for it is accounted for by the 
electromotive force set up when its mag- 
netic field changes; that is, when its mo- 
tion is accelerated. 

In dealing with the inertia of matter, 
it is commonly supposed that the inertia 
resides in the matter itself, whereas elec- 
trical inertia is known to reside in the 
space around the nucleus. The appear- 
ance of inconsistency vanishes when we 
come to caleulate and realize how ex- 
tremely local and concentrated the in- 
tense part of the field of an electron is. 
The magnetic field falls off inversely as 
the square of the distance from the mov- 
ing nucleus, and hence, at a distance far 
less than a millimetre, less even than the 
size of an atom, it is quite inappreciable. 
The whole magnetic field on which its in- 
ertia depends lies practically very close to 
the electron itself; it is just its extremely 
small size that enables this concentration 
to be possible, and even in a closely 
packed mercury atom there is practically 
no encroachment of the field of one elec- 
tron on its neighbors. They are all in- 
dependent, each with its own inertia, 
almost isolated from the others; for, if 
it were not so, the mass of a body in close 
chemical combination would not con- 
tinue constant, but would diminish. 

The assertion that an electrice current is 
a transfer of electrons, and that the energy 
of a current travels in the space surround- 
ing the moving electricity, are statements 
not inconsistent with each other. Nor are 
the statements inconsistent that the mass 
of a body resides in its atoms, and that 
inertia or momentum is a property due to 
the self-inductive influence of the electro- 
magnetic field surrounding a moving elec- 
tric nucleus. So also with the way in which 
a current is propelled. The pace of pro- 
gression of electrons through a solid may 
be considerable, see next section, but it is 
very far below the pace at which a tele- 
graphic signal travels along a wire. They 
must be propelled by a lateral action, 
transmitted through the ether with the 
speed of light appropriate to the surround- 
ing insulator, by some arrangement which 
“Modern Views” symbolized in the form 
of cog-wheels ; they can not be impelled by 
end thrust. The electric current is a more 
material entity, or has a more nearly ma- 
terial aspect, than was thought probable a 
little while since; but all that was taught 
about its mode of propulsion and the dif- 
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fusion of the propelling force from out- 
side to inside through successive layers, 
as if it were of the wire, all that was 
taught about the paths by which the en- 
ergy travels and arrives at point after 
point of the wire, there to be dissipated 
as heat, remains true. 
NUMBER OF IONS IN CONDUCTORS. 

The immense number of electrons that 
are necessary to make up the mass of a 
piece of platinum, or of a lump of matter 
like the earth, can readily be estimated; 
so, also, it is casy to imagine that an enor- 
mous number must be traveling in order 
to give customary strengths of current 
such as can readily pass through a liquid. 

CONCLUSION. 

The subject is very far from exhaust- 
ed, but I must not attempt to cover 
more ground. The most exciting 
part of the whole is the explana- 
tion of matter in terms of ele- 
tricity, the view that electricity is, after 
all. the fundamental substance, and that 
what we have been accustomed to regard 
as an indivisible atom of matter is built 
up out of it; that all atoms—atoms of all 
sorts of substances—are built up of the 
same thing. In fact the theoretical and 
proximate achievement of what philos- 
ophers have always sought after, viz., a 
unification of matter. And another sut- 
prising and suggestive result is that the 
spaces inside an atom are so enormous 
compared with the size of the electrical 
nuclei themselves which compose it; 0 
that an atom is a complicated kind of 
astronomical system, like Saturn’s ring. 
or perhaps more like a nebula, with no 
sun, but with a large number of equal 
bodies possessing inertia and subject to 
mutual electric attractive and repulsive 
forces of great magnitude, to replace 
gravitation. The radiation of a nebula 
may be due to shocks and collisions some- 
what like the -X-radiation from som 
atoms. 

The disproportion between the size of an 


atom and the size of an electron 1s vastly | 


greater than that between the sun and the 
earth. If an electron is depicted as ê 
speck one-hundredth of an inch M 
diameter, like one of the full-stops on this 
page for instance, the space available for 
the few hundred or thousand of such con- 
stituent dots to disport themselves inside 
an atom is comparable to a hundred-foot 
cube; in other words, the atom on the 
same scale would be represented by è 
church 160 feet long, 80 feet broad, and 
40 fect high, in which therefore the dots 
would be almost lost. And yet on the 
electric theory of matter they are all of 
the atom that there is; they “occupy” 12 
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That such an atom, composed only of 
sparse dots, can move through the ether 
without resistance is not surprising. They 
have links of attachment with each other, 
but so long as the speed is steady they 
have no links of attachment with the 
ether; if they disturb it at all in steady 
motion it is probably only by the simplest 
irrotational class of disturbance which 
permits of no detection by any optical 
means.! Nor do they tend to drag it 
about. All known lines of mechanical 
force reach from atom to atom, they never 
terminate in ether; except indeed at an 
advancing wave front. Ata wave front is 
to be found the reaction of a mechanical 
pressure of radiation whose other com- 
ponent rests on the source. This is an in- 
teresting but essentially non-statical case, 
and it leads away from our subject. 

As to the nature of an clectron regarded 
as an etheral phenomenon, it is too early 
days to express any opinion. At present 
it is not clear why positive electrons should 
cling so tenaciously to a group, while an 
outstanding negative electron should 
readily escape and travel free. Nor is the 
nature of gravitation yet understood. 
When the electron theory is complete to 
the second order, or some higher even 
order, of small quantities, it is hoped that 
the gravitative property also will fall into 
line and form part of the theory ; at pres- 
ent it is an empirical fact which we ob- 
serve without understanding; as has been 
our predicament not only since the days 
of Newton but for centuries before. 

The positive clectron has not, so far as 
I know, been as yet observed free. Some 
think it can not exist in a free state, that 
it is in fact the rest of the atom of matter 
from which a negative unit charge has 
been removed ; or, to put it crudely—that 
“electricity” repels “electricity,” and 
“matter” repels “matter,” but that elec- 
tricity and matter in combination form a 
neutral substance which is the atom of 
matter as we know it. Such a statement 
is an extraordinary and striking return to 
the views expressed by that great genius, 


1 See Phil. Trana., 1898. vol. clxxxiv. Do 750-754: 
vol. clxxxix, p. 166. , Vol. clxxxiv, pp. 750-754; also 
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Benjamin Franklin. On any hypothesis 
those views of his are of exceeding inter- 
est, and show once more the kind of 
prophetic insight which we have had oc- 
casion to notice in discoverers before 
and mentioned above. Undoubtedly we 
are at the present time nearer to the view 
of Benjamin Franklin than men have 
been at any intervening period between 
his time and ours. 

The view that an atom is composed of 
an equal number of interleaved or inter- 
revolving positive and negative electrons 
—to which it will have been observed I 
myself tentatively and provisionally in- 
cline—that view is not Franklin’s; nor is 
it as yet anything but a gues. To make 
it more, work must be done upon the na- 
ture and properties of the positive charge ; 
and the postive electron, if it exists, must 
be dragged experimentally to light. 

Especially must the inner etheral mean- 
ing both of positive and negative charges 
be explained, whether on the notion of a 
right-and-left handed self-locked intrinsic 
wrench-strain in a Kelvin gvrostatically- 
stable ether, at present being elaborated 
by Larmor,! or on some hitherto un- 
imagined plan. And this will entail a 
quantity of exploring mathematical work 
of the highest order. 

ae 

The Recovery of Tin from Scrap 

Plate. 

The tinned iron is placed in a recep- 
tacle whose walls consist of a stronger 
electropositive metal than tin; e. g., iron. 
According to a Swedish patent of B. A. 
Bergmann, of Nyfors, this receptacle is 
filled with caustic alkali and also contains 
a depolarizer, such as cupric oxide. An 
electric current results, while at the same 
time the tin is separated in the form of 
alkaline stannate. When the alkali lye is 
saturated with the alkaline stannate, a 
current of carbonic acid is immediately 
introduced into the solution. Thereby 
the tin separates in the form of stannic 
hvdrate. This combination is treated 
with acid, and from the resultant solution 
the tin is finally obtained electrolytically 
in metallic form.—Neueste Erfindungen 
und Erfahrungen. 

erin eee 
Electrical Resistance of Steel. 

Values of the electrical resistance of 
stecl have usually been measured on the 
soft qualities, such as those used for tele- 
graph wire. It seemed desirable to M. H. 
IeChatlier to carry on a more systematic 
study of this important subject, and the 


18ee Ether and Matter. p. 326; or Phil. Trans., 18%, 
pp. 810, 811, and 1897, pp. 209-212. 
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on in the fol- 
resulta of his work are given 1D 


lowing tables: 
INFLUENCE OF CARBON. 


Composition Silicon. 
Resistance. Carbon ae : 0.08 
10 0.06 na 0.08 
12.5 0.20 a 0.05 
14 0.49 na 0.18 
16 0.84 et O11 
ie 4 i Dii 0.09 
18. : : 08 
19 1.61 0.18 0 
INFLUENCE OF SILICON. 
Composition | 
Resistance. Carbon. Silicon. 
12.5 0.2 0.1 
38.5 0.2 2.6 
15.8 0.8 0.1 
26.5 0.8 0.7 
33.5 0.8 1.3 
17.8 1.0 0.1 
25.9 1,0 0.6 
32.0 1.0 1.1 
INFLUENCE OF MANGANESE. 
Composition ; 
Resistance. Carbon. Manganese. Silicon. 
17.8 0.9 0.24 0.1 
22 0.9 0.95 0.1 
24.6 1.2 0.83 0.2 
40 1.2 1.8 0.9 
66 magnetic 1 i a 


80 non magnetic 


The specimens used in these tests were 
bars twenty centimetres long and one 
square centimetre in cross-section. They 
were heated for several hours at about 600 
degrees centigrade. Their chemical com- 
position was determined, and the consti- 
tuents are also given. The figures of the 
resistance are in cubic microhm-centi- 
metres. The results show that the elec- 
trical resistance grows decidedly with the 
percentage of carbon. Manganese also 
increases considerably the resistance of 
steels. Mixtures containing manganese 
can exist under two allotropic conditions 
which are unequally magnetic, and 
which possess different electrical resist- 
ances. Nickel increases the resistance, 
and also gives two varieties, un- 
equally magnetic, and having different re- 
sistances. The increase of resistance in 
the case of nickel is extremely variable 
with the proportion of nickel. Chromium, 
tungsten and molybdenum increase the re- 
sistance of steel but slightly. 


Mica in 1902. 

An annual ttrade report for the mica 
industry in Great Britain in 1902 has 
been issued by Messrs. Tulloch & Com- 
pany, of London. The year was an un- 
satisfactory one for importers, and not 
altogether prosperous for distributors and 
manufacturers. The increasing use of 
manufactured products of mica has 
lessened the demand for the best qualities 
and for large sheets. The outlook for 
this year is somewhat brighter, but a 
inarked improvement is not expected. 
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Accumulator Locomotives on Two Lines of the Italian Central 
Railway in Emilia, Italy. 


T THIS time, when every one is in- 
terested in traction problems, it 
is worth while to make public 

some observations and studies which are 
the outcome of encouraging tests with 
accumulator traction on the railway line 
between Bologna and San Felice and be- 
tween Bologna and Modena. ‘These in- 
vestigations bring under consideration 
the problem of transforming to electricity 
many lines for reasons not heretofore ac- 
cepted. 

Italian railways can, with regard to 
their possible transformation to electrical 
operation, be divided into two main 
classes. To the first class are apportioned 
those on which the number of train kilo- 
metres is very great. Here the use of 
an alternating-current system with three 
rails is advisable. Long lines, or lines 
with light traffic, on which the ratio of 


By Enrico Bignami. 


Bologna-San Felice line until the first 
of May, 1901, reckoning from the com- 
mencement of service at reduced rates 
on that line. Preparation for the test 
was begun in June, 1900, and in Decem- 
ber, 1901, a regular public service was 
started on the Bologna-Modena branch. 
The test can then be considered as com- 
mencing from the first of December, 1901. 

The Bologna-San Felice line is 42.48 
kilometres (26.3 miles) in length, and 
varies in level from 44.96 metres (146 
feet) to 17.85 metres (58 feet) above the 
sea level. The Bologna-Modena branch 
is 36.93 kilometres (22.4 miles) in length, 
and this varies in level from 44.96 metres 
(146 feet) to 34.45 metres (103 feet) 
above the sea level. On the Bologna-San 
Felice line the maximum grade is five 
per cent. It is five and one-half per cent 
on the Bologna-Modena line after passing 
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the annual train kilometres to the length 
of the line does not, in spite of the in- 
ereased number of trains and improve- 
ments, exceed a certain limit, belong to 
the second class. For lines of this class 
transformation to electric systems in 
vogue to-day can not be considered. 

The necessity then arises of studying 
other systems for the solution of the prob- 
lem, since lines of this class form the 
greater part—possibly eighty per cent— 
of the entire system of Italian railways. 
Recognizing this condition the Italian 
‘Government, on the one hand, and the 
Strade Ferrate Meridionali Company, on 
the other, have cooperated to conduct a 
test of electric traction, using accumula- 
tors, on two lines in Emilia—the Bologna- 
San Felice line and the Bologna-Modena 
line. This test, made with the assistance 
of the Societa Italiana di Elettricita 
già Cruto, was not commenced on the 


San Giovanni in Persiceto. The schedule 
for this test was draw up holding a motor 
in reserve, but the results from the very 
beginning have showed that this was su- 
perfluous, so that it has been possible to 
arrange the schedule of the motor cars to 
meet the demands of an always increas- 
ing traffic. 

The rolling stock consists of four mo- 
tor cars, constructed by the house of 
Diatto, of Turin, and equipped by Ganz 
& Company, of Budapest. The cars have 
two trucks, each having two axles, and 
equipped with Westinghouse and hand 
brakes. There are two four-pole series 
motors and two controllers. Each con- 
troller contains two cylinders, one effect- 
ing the commutation of the batteries, and 
the other that of the motors. 

The batteries were furnished by the 
Società Italiana di Elettricità già Cruto, 
and comprise 266 elements, contained in 


twelve large cases, four cases constituting 
a subbattery. Each motor car, therefore, 
has a battery divisible into three subbat- 
teries, which may be connected in series 
or in parallel by the controller. In these 
cases 1s also enclosed a lighting battery, 
formed of twenty elements smaller than 
those for the traction work. 

The mounting of the batteries and the 
table for manipulating the battery sets 
were designed especially for this service. 
The mounting is made in the following 
manner: The elements, reduced to fif- 
teen plates, are contained in ebonite 
boxes, and these latter in the cases, the 
case being supported in a framework of 
iron. The cases are placed under the 
car body, being slipped in from the side 
by means of rests on which are mounted 
a series of wooden rollers. They are 
slipped into the car by means of a rubber 
band and are protected by wooden covers. 
The rollers and rubber are at all times 
shielded from bad weather, being under 
the body of the car, and the covers being 
protected by the exterior cover of the 
case. The positive and negative termi- 
nals of each battery set terminate at a 
switchboard placed in the baggage com- 
partment of the motor car. The sets 
of subbatteries are arranged at the switch- 
board in series, or they may be cut out 
of the circuit by means of switches, while, 
as has been described above, the subbat- 
teries are coupled in series or in parallel 
by means of the controller. By means 
of a voltmeter and a switch mounted on 
the switchboard, it is possible to obtain 
the difference of potential between the 
poles of each set. 

The switchboard accomplishes two pur- 
poses, one technical and the other eco- 
nomical. The first is this: If, during 
operation—which always takes place with 
three subbatteries in series—a break occurs 
in the circuit, the motorman perceives 
this from the falling off in speed; then 
without leaving his cab he calls the con- 
ductor, who is stationed in the baggage 
compartment, by means of an electric 
bell. Through a speaking tube the latter 
is informed of what has happened. He 
then reads the voltage of each battery 
set, locates the one where the break has 
occurred, and cuts it out of circuit by 
means of the corresponding switch on the 
switchboard. Not more than two minutes 
pass from the time when the motorman 


notices the accident and the time when 
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the circuit is completed. The passengers 
are aware of nothing, as travel is not 
interrupted, but continues with a voltage 
reduced by one-twelfth, this condition 
having little effect on the operation of the 
car. The service has been so regular 
that during 188,510 kilometres (116,877 
miles) of travel, the switchboard has been 
called into requisition, in order to cut out 
a set, but twice. 

The other purpose of the switchboard 
is that of securing the regular opera- 
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substitute a charged battery if traffic war- 
rants this. The excellent technical and 
economical results, so different from those 
experienced heretofore, both in traction 
on railways and tramways, are to be at- 
tributed to the switchboard, the construc- 
tion and mounting of the cases, as well 
as to the disposition of special accessories. 

Since the commencement of the first trip 
up to October, 1902—that is to say, dur- 
ing a travel of 188,510 kilometres (116,- 
877% miles)—the locomotive has been 
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produced by a definite cause—were elim- 
inated, service has gone on with the great- 
est regularity. 

The maximum power of the motor cars 
has been tested on the Bologna-Ferrara 
line, ninety-four kilometres (58.2 miles) 
long, with a grade of ten per cent; and 
on the San Felice-Poggio-Rusco line, 102 
kilometres (61 miles) in length. During 
the tests a regular service was maintained 
and the traffic on the line has increased 
greatly on account of the reduction in 
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ACCUMULATOR CAR—SHOWING METHOD OF REMOVING BATTERIES, - 


tion of the batteries. It is necessary to 
verify after each discharge the voltage or 
the density of the solution of each cell, 
and to correct density if necessary. The 
cases can be removed entirely from the 
car, or only partially, with the greatest 
ease. Two persons can remove the twelve 
eases in ten minutes. It is necessary to 
remove them entirely only to renew the 
plates of an entire battery. They are 
drawn out partially to examine and re- 
pair the elements, and for charging. This 
is done in the car-shed at Bologna. The 
cells may also be removed in order to 


called upon but twice to assist the motor 
cars, due to exhaustion of the batteries— 
once on September 30, 1901, to draw a 
motor car and trailer for five kilometres ; 
and again on October 27, 1902, to draw 
the other motor car over the same dis- 
tance, this latter occurring after the bat- 
teries had been mounted for more than a 
year. The cause for exhaustion was found 
to be the disintegration of the negative 
plates on account of the unfortunate selec- 
tion of lead sheathes. This being re- 
moved, no other trouble has manifested 
itself. After these troubles—which were 


rates. While in the past this hardly 
amounted to a mean daily travel of 180 
passengers for all the cars, from May to 
December, 1901, traffic reached a daily 
average of 832 passengers, and the month- 
ly receipts from merchandise have been 
9,000 lire ($1,737). 

The Strade Ferrate Meridionali Com- 
pany, with authority from the govern- 
ment, has constructed at Poggio-Rusco a 
charging station containing two genera- 
tors, of 60 kilowatts capacity, each driven 
by a steam engine, as it is intended to 
extend electric traction to the new San 
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Felice-Poggio-Rusco branch. By charg- 
ing at two points on the Bologna-Poggio- 
Rusco line, it is possible to cover the entire 
line of 60 kilometres (38 miles) with 
the motor cars drawing one or more trail- 
ers. By adopting larger batteries it will 
be possible to make the entire trip, going 
and returning, bv charging batteries at 
one terminal. 

Many measurements have been made. 
In one taken recently by Dr. Franco Mag- 
rini, manager of the Societa Ferrovie 
Elettriche, in Italy; M. Ettore Morelli, 
general manager of the Societa Elettro- 
tecnica Italiana; Domenico Civita, gen- 
eral manager of the Società Italiana di 
Elettricita, and Engineers Marievi and 
Sebastanni, it was found with @ mean 
speed of 33 kilometres (20 miles) 
per hour, and a maximum of 36.8 
kilometres (23 miles), that the traction 
coefficient was 4.33 kilogrammes (9.5 
pounds). During June, 1901, these gen- 
tlemen took measurements of the con- 
sumption of energy, which was found to 
be 12.5 watt-hours per ton kilometre 
at the motor terminals, the average speed 
being 33 kilometres (20 miles) per hour. 
The “energy required for each charge of 
the batteries, measured at the terminals 
of the dynamo (this being taken daily by 
officials of the Ferrovie Meridionali and 
of the Socicta Italiana di Elettricità), was 
104 kilowatt-hours. From this it was 
found that under usual conditions it is 
not necessary to draw from the batteries 
more than forty-nine per cent of the en- 
ergy furnished to them. This accounts 
for the regular service which can be main- 
tained during the entire winter when 
snow collects on the line. The average 
ton kilometres, corresponding to a single 
charge, is 4,410 ton kilometres (2,734 ton 
miles) ; the load being 52.5 tons and the 
distance 84 kilometres. The consump- 
tion of energy at the central station, that 
is to say, at the terminals of the dynamo, 
is then 


104 kilowatt-hours ro 
= 23.6 
4,410 ton kilometres 


watt-hours per ton kilometre (38 watt- 
hours per ton mile). The efficiency of 
the ‘batteries, measured on a motor car 
kept for many days in service on the 
Bologna-Modena line, was 


40 kilowatt-hours discharge, 


“a0 kilowatt-hours charge ~ 0”? 


of 57 per cent. The schedule speed on 
that line is 45 kilometres (28 miles) per 
hour, the maximum speed being 52 kilo- 
metres (32 miles). 

The test on the Bologna-San Felice line 
was undertaken by the two interested 
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companies, without prejudice, with a se- 
rious purpose and all personal opinions 
were set aside. In this way it has been 
possible to determine seriously three un- 
known quantities of the economic prob- 
lem ; the first being to determine the con- 
sumption of energy at the central station, 
which we have seen to be 1,239 watt-hours 
per train kilometre, or 23.6 watt-hours 
per ton kilometre (38 watt-hours per ton 
mile). The second problem is that of 
determining the life of the plates. It 
has been found that positive plates of 
the Faure type have a mean life cor- 
responding to 11,000 kilometres (6,820 
miles) travel, and the negative plates a 
life double this. The weight of the posi- 
tive and negative plates, as they are con- 
structed at the factory, necessary for a 
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operation to 0.12 lira per kilometre, or 
0.00228 lira per ton kilometre (0.073 
cent per ton mile). 

Bringing together these three figures, 
and assuming the cost of the energy to 
be 0.10 lira per kilowatt-hour, we have 
the following cost per kilometre: 


PerTon Per Ton 
Kilometre Mile 
Lira. 


Cent. 

For energy ......osnnunnnn .00236 .076 
For renewal of the plates... .00456 .146 
For maintenance .......... .00228 089 
Total... aaaea. 00920 081 


With respect to the operation of the 
line, the motorman, who, as well as the 
conductor, acts between trips as a ticket 
agent, operates each day two electric 
trains on the Bologna-Modena line, eight 
electric trains on the Bologna-San Felice 
line, and two steam trains. 


THE CAR SHED AND BATTERY PITS. 


battery, are, respectively, 3,226 kilo- 
grammes (7,197 pounds) and 3,306 kilo- 
grammes (7,273 pounds). Therefore, 
4,879 kilogrammes (10,734 pounds) of 
plates are necessary in order to eover 11,- 
000 kilometres travel. Assuming their 
cost to be 0.65 lira per kilogramme (6 
cents per pound), as an average, the value 
of the plates will be 3,171 lire ($634). 
In cells of the Faure type the weight of 
the worn-out plates is 0.7 of that of the 
new, so that 3,415 kilogrammes of dis- 
carded plates are recovered from the bat- 
tery, and these have a value of 0.15 lira 
a kilogramme (1.3 cents per pound), 
making the total value 512 lire ($102.4). 
This brings the cost of the plates to 2,659 
lire ($530) for 11,000 kilometres travel— 
that is to say, 2.24 lire per kilometre 
7.7 cents per mile) or 0.00456 lira per 
ton kilometre (0.146 cent per ton mile). 

The third unknown quantitv is the cost 
for maintenance of the batteries, inspec- 
tion, renewing the solution, repairs, etc. 
This has amounted in the first year of 


Other costs up to December 31 are 
these: 


Lira s oe 
Kilometre. ain 
For station superintendent, as- 
sistant superintendent and 
motorman...........0.0eeee 028 3.27 
Attendants at the station...... 028 0.736 
For lubrication............... .009 0.288 
For maintenance of motor car. .045 1.14 
Total ei be os akina 1798 5.52 


To compare the cost of operating by 
clectricity with that of other systems, we 
may refer to the statistics of the Strade 
Ferrate Meridionali already published, 
where the mean cost of a train opera 
hy steam is 1.152 lire per kilometre (36.8 
cents per train mile). Steam trains on 
the Bologna-San Felice line in the first 
vear of its operation cost 0.970 lira per 
kilometre (31 cents per mile). The cost 
for electric operation, on the other hand, 
was 0.7528 lira per kilometre (24 cents 
per mile). The expense of repairs to the 
steam locomotives has been assumed equal 
to the deterioration of the motor cars. 
That of the battery is included in the esti- 
mate. 

It should be noticed that during the 


first year of operation the expenses of 
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maintenance and renewal of the plates 
was 0.041 lira per train kilometre (15 
cents per train mile), and that with ac- 
cumulators of the Faure type. There is 
no doubt that, retaining this type, the 
expenses will diminish. The Planté type, 
with which tests have already been be- 
gun, Majert positive plates being used, 
has a considerably longer life and will 
diminish ac the figure just 
given. In this way, adhering to the re- 
sults obtained, it has been found that on 
the Bologna-San Felice line the cost of 
a steam train is 0.97 lira per kilometre 
(31.8 cents per mile), while the cost of 
an electric train is 0.7167 lira (22.8 cents 
per mile). By a better use of the motor 
cars, everything else remaining the same, 
the general cost of station supervision 
and of small repairs, interest, deprecia- 
tion, ete., it will be possible to reduce the 
effective cost with the electric train to 
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THE RELATIVE MERITS OF CENTRAL 
ENERGY AND MAGNETO TELEPHONE 
SYSTEMS IN SMALL EXCHANGES. ' 


BY W. A. TAYLOR. 


There has been a great many state- 
ments made regarding these two classes 
of service, some of which are in favor of 
one and others in favor of the other sys- 
tem. It is not the purpose of this article 
to advocate either system, but merely to 
show some of the advantages of each. 

There is no doubt that with a large 
exchange system the cheapest and most 
advantageous service may be given with a 
central energy. It is only where the sys- 
tem is small that any doubt arises as to 
which is the best. 


THE ACCUMULATOR USED ON THE ITALIAN CENTRAL RAILWAY. 


0.525 lira per kilometre (16.8 cents per 
mile). 

The test of the Bologna-San Felice line 
furnishes new and accurate data for de- 
termining the cost of using water power 
for accumulator traction. When the eco- 
nomical results of other systems of elec- 
tric traction are known from the tests, 
in which the important factors are cost 
of the energy for long lines, depreciation 
and interest on the cost of installation of 
substances and electric equipment, it will 
be possible to make a comparison of the 
different systems and to assign to each 
its sphere of usefulness. At present, from 
what we have seen above, it can be said 
that the experience of these two lines in 
Italy proves, from the technical side as 
well as the economical, that we are able 
to take into consideration not only the 
possibility, but the convenience, of the ap- 
plication of accumulator locomotives. For 
not a few of the Italian lines this ap- 
plication will be a solution, relatively easy 
and at once applicable, of the problem 
of progressive transformation of the trac- 
tion systems. 


We will first consider the exchange 
which is just starting into business. The 
first problem is to choose between the two 
systems. Cost will probably be the first 
consideration. In an exchange where the 
instruments and switchboard for a mag- 
neto system cost $2,500, the central 
energy system would cost for the same 
size approximately the same where 
primary batteries are used and fifteen per 
cent more with storage batteries. The 
difference would lie in the added com- 
plexity of the central energy plant in the 
switchboard. The average help in an ex- 
change of this size is not competent to 
hunt out the trouble on such a switch- 
board. In fact, the simplest form of 
board is usually a considerable problem 
for him to take care of. So it is neces- 
sary to employ a much better man who 
will demand a higher salary. The battery 


'Paper read before the Wisconsin Independent Tele- 
phone Association at Milwaukee, February 12, 1908. 


301 


question has been argued in favor of cen- 
tral energy. To be sure, the matter of in- 
spection is a considerable item in a local 
battery system, but in an exchange of 200 
subscribers one man can take care of the 
system anyhow, so the matter resolves it- 
self wholly to the cost of batteries. Some 
form of battery for central energy pur- 
poses must be used, which possesses a very 
low internal resistance; such battery is 
either some form of caustic soda battery 
or storage cells. If of the former type, 
there would be required not less than 
twenty-five cells, each of which costs as 
much as ten dry cells, and they would 
have to be removed as often or oftener. 
If storage cells are used they must be 
charged. The charging requires either 
a charging machine or the reduction of 
the voltage through a resistance. The 
charging machine adds to the expense of 
the exchange, and charging through re- 
sistance is notoriously wasteful. If any 
other type of battery is used the internal 
resistance is so great that excessive cross- 
talk is thrown into the system. 

The magneto system, taken as a whole, 
is of course more complicated than the 
central energy, but as the complication is 
divided through a large number of tele- 
phones, any trouble is not apt to affect the 
service of the whole exchange. Any bat- 
tery trouble on a central energy system is 
liable to throw out the whole system. In 
order to conserve the primary battery of 
a central energy system, it is usual to in- 
sert a considerable resistance in the cir- 
cuits. This makes the amount of current 
for each telephone very small, in fact too 
small to permit the transmitters to work 
at their maximum efficiency. If we add 
to this the resistance of the longer lines, 
we will find that a certain number of the 
telephones is given poor service. 

The well-designed central energy trans- 
mitter will work at its maximum eff- 
ciency with a current of 0.15 ampere, 
and there will not be any very marked 
decrease in the transmission where the 
current is reduced to one-half that 
amount. This gives a permissible line 
circuit resistance at twenty-four volts of 
160 ohms or a line of No. 12 iron about 
two and one-half miles long. Now, where 
lines are longer or of higher resistance, 
there is an immediate falling off of the 
amount of current and consequently of 
the transmission. So where long country 
lines are used the central energy system 
must give way to the magneto. 

Taking a 200-line exchange, there 
would be 400 cells of dry battery costing 
in the neighborhood of $60. In the sev- 
eral energy exchanges there would be, in 
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order to have twenty volts, thirty-three 
cells of primary battery of a type fit for 
central energy work. These cells would 
be of 250 ampere-hours capacity, and 
would cost not less than $65. The dry 
cells would easily last one year on an 
average. The central energy cells would 
last in this exchange, where there were 
500 calls a day, each averaging three min- 
utes, not longer than four months unless 
the current supplied to the lines was so 
small that the transmission suffered 
greatly. There would then be something 
like $130 difference in favor of the dry 
cells on a local battery system. With 
storage cells the expense of maintenance 
would depend upon the rates charged for 
current. It would require one man to 
take care of the exchange in either case, 
though he would be kept ‘busier in the ex- 
change using the local ‘batteries. 

The line work for a central energy sys- 
tem must be of the best and so built that 
there will be a minimum number of 
crosses to exhaust the batteries. 

The central energy system is a little 
more convenient where the exchange is 
very busy, as the operator can take care of 
a larger number of calls. It is not the 
usual experience in an exchange of 200 
that the calls can not be easily taken care 
of where a magneto system is used. 

Where it becomes necessary in a mag- 


neto system to have more than one man 
constantly employed in inspection work, 
a central energy system then is the most 
economical, for one man can cover twice 
the ground in such a system than in a 
magneto exchange. 

Another point presents itself and that 
is, how large must an exchange be before 
it will pay to change from a magneto to a 
«entral energy system? That will, of 
course, depend upon the condition of the 
telephone apparatus. Sold as second- 
hand, telephones will hardly bring 
enough to make it worth the while to 
handle them. It is always possible to re- 
wire a telephone and put in the neces- 
sary apparatus, and if the instrument is 
in good condition it is a very good 
method. 

As to the switchboard, it should not 
be discarded until it has lost its useful- 
ness either because worn out or because it 
is so low that it can not be used success- 
fully. According to general experience, it 
has ‘been found that if the new board is 
to be bought and the exchange is to have 
as many as 500 subscribers in the near 
future, it will be advantageous to install 
a central energy system. It is of course 
out of the question to put in a central 
energy exchange of that size unless 
storage batteries are used. Where these 
batteries are used it is better to have a 
source of energy that will never fail. In 
fact it is much better to have two sources 
of energy, so that one may always be 
available. 
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The Taylor-White Process of Treat- 
ing Tool Steel. 

The Taylor-White process of treating 
tool steel has been investigated by a com- 
mittee from the Franklin Institute, which 
reports upon it in the current issue of the 
journal. About three years ago an ex- 
tensive series of experiments was under- 
taken at the Bethlehem Steel Works by 
Messrs. Taylor & White to determine the 
relative efficiency of the various brands 
of tool steel on the market at that time. 
There are two classes of tool steel—carbon 
and air-hardening, the latter being ap- 
proximately fifty per cent more efficient 
than the former. In these experiments 
it was found that the results obtained 
from different tools made from the same 
steel varied greatly, and as the only way 
of accounting for it was by variations in 
the process of hardening, it was decided 
to make a thorough investigation of this 
treatment. A brand of steel was selected 
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and tools were forged and heated to dif- 
ferent temperatures and then placed in a 
lathe and tested. It was found that those 
cooled from very high temperatures gave 
results far surpassing anything that had 
yet been accomplished. Previous to that 
time, all hardening had been done by 
heating the steel to a cherry red and then 
allowing it to cool gradually or in a blast 
of air. The results of these tests were so 
striking that an elaborate series of experi- 
ments was carried out, the object being 
to determine the best chemical composi- 
tion, and temperatures for treating. A 
sixty-six-inch lathe belted to a friction 
cone to secure variable speed was used. 
The depth of the cut was three-sixteenths 
of an inch, feed of one-sixteenth of an 
inch, with a duration of test of twenty 
minutes, was adopted as a standard. Two 
hundred tons of forgings were cut up in 
carrying out this work. The results show 
that if the tool was hea’ slightl. 


the cherry-red point there was el 7 aed 
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falling off in efficiency; thus between the 
temperatures 1,575 and 1,725 degrees 


Fahrenheit, the results were poor, but 
when heated above the latter temperature 
there was a rapid increase in efficiency 
with an increase in temperature. 

To obtain a suitable steel for this treat- 
ment it is necessary and it should be 
compounded with the chromium in pro- 
portion of at least 0.5 per cent, and with 
another or others of the chromium group 
of metals in at least one per cent. Better 
results are obtained by increasing these 
proportions. 

The question of cooling is very im- 
portant, and it is essential that at no time 
during the cooling should the tempera- 
ture rise, but, however, after the tool had 
been cooled off its efficiency was further 
increased by reheating to a low tempera- 
ture ranging from 700 degrees Fahren- 
heit to 1,200 degrees. The process used 
consists in placing the tool in a coke fur- 
nace where it is gradually heated to a 
high temperature, the latter being desig- 
nated at the point at which steel crumbles 
entrapped with rod. The tool is rapidly 
then drawn from the furnace and 
plunged into a lead bath which is main- 
tained at a constant temperature by a 
special arrangement. In the illustration, 
the wrought-iron pipe, T, projecting into 
the lead is enclosed at its upper end in a 
wooden tube blackened inside. This tube 
contains a flask illuminated by a small 
incandescent lamp, the arrangement being 
such that the color of the flask may be 
compared with that of the molten lead. 
The lamps are standardized so that the 
color of the flask will be the same as that 
of the lead, that being the desired tem- 
perature. The bath is heated by a coke 
fire through which air is forced. If the 
temperature rises too high, the pipe, P, 
through which water is being circulated 
is lowered into the bath to cool it. 

The Franklin Institute subcommittee, 
consisting of Messrs. Charles Day, James 
Christie, Coleman Sellers, Arthur Falk- 
enau and Wilfred Lewis, have investigated 
this process and method to verify the 
claims made by the inventors. Various 
brands of air-hardening steel were pur- 
chased and hardened in the presence of 
the committee. These tools were ground 
to standard angles and tests in the lathe 
mentioned above. Three test pieces were 
experimented with, two of steel and one 
of cast iron. The results are given in 
tabular form. These show an efficiency 
of 3.5 to 1 on a hammered forging, 2.2 
to 1 on a soft forging and 1.3 to 1 for 
cast iron. On hard cast iron the efficiency 
is higher, often reaching 2 to 1. In one of 
these tests with a cutting speed of 156 
feet per minute with a three-sixteenths- 
inch cut and a one-sixteenth-inch feed 
the tool was red hot five-sixteenth of an 
inch from the point, the color being dis- 
tinctly visible in daylight. At the end of 
twenty minutes the head of the tool was 
carefully examined with a magnifying 
glass and found to be perfect; in fact, the 
original grinding marks could still be 


detected. This tool was removing metal 


at the rate of 356 pounds per hour. 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—VII. 


Notes on Progress in Europe and America. 
BY JOHN B. C. KERSHAW. 


Peat-Charcoal, 

A novel use of the electric current is 
being made at Strangfiorden, in Norway, 
where a peat-charcoal factory operated 
solely by electric power, and utilizing 400 
kilowatts, derived from water, has been 
in existence over two years. The process 
used at this factory is known as the 
Jebsen process, and it consists in heating 
the turf by means of resistance coils in 
retorts of special design. 

The peat is brought to the factory by 
water, and after unloading is first sub- 
mitted to a mechanical pressing process 
which removes a large portion of the 
water, and delivers the peat in the form 
of briquettes, containing each two kilo- 
grammes of dried peat. The blocks are 
next submitted to a tunnel-drying process 
—for further removing the moisture—in 
wagons of American design. Each wagon 
carries 140 of the briquettes, and is slowly 
drawn through two tunnels, heated by the 
gases from the distillation retorts. The 
shelf-wagons, with their loads of peat- 
briquettes, are drawn through against the 
current of hot air, and thus a maximum 
drying effect is obtained in the tunnels. 
The turf is finally charged into the dis- 
tillation retorts (each two metres in 
height and one metre in diameter) and 
is heated ‘by the spiral resistance coils, 
around which the briquettes are arranged 
in pigeon-holed tiers. 

The retorts are constructed of iron, but 
are lined with asbestos to minimize radia- 
tion losses. The peat under this treat- 
ment yields twenty-three per cent of 
gaseous matter, and a tarry liquid which 
is worked up for ammonia and coal-tar 
products. The average yield of air-dried 
peat at Strangfiorden is said to be as 
follows: 

Peat-fuel, thirty-three per cent; peat- 
. tar, four per cent; tar-water, forty per 


cent; gaseous products, twenty-three per 


cent. 

The peat-fuel obtained is dense and 
compact, has a sp. gr. of about 0.30 and a 
calorific value of 7,250 thermal units. It 
burns well and yields little soot or ash. 
It is reported that a ready sale for all the 
Strangfiorden products is found in 
Bergen. 

Attempts are being made to introduce 
this process, or a similar one, into Ireland, 
and there is no doubt that in the near 
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future more attention will be given to 
the subject of peat utilization in all 
countries possessing extensive peat de- 
posits. According to the Engineer of 
July 27, a process resembline in some re- 
spects the Jebsen process is receiving 
trial in Canada, but in this case inert 
gases are used for heating the charges in 
the retorts in place of electric resistance 
coils. 

. Barium and Its Compounds. 

The work of the Ampere Electrochem- 
ical Company was referred to in a pre- 
vious note (see ELECTRICAL REVIEW, 
February 14, 1903), and its success in 
founding new industries at Niagara was 
commented upon. 

One of these is the manufacture of 
barium compounds by electrometallurgical 
methods under the Bradley and Jacobs 
patents. The process has been fully de- 
scribed by C. B. Jacobs in a paper read 
before the New York branch of the 
Society of Chemical Industry, and it is 
now worked at Niagara Falls by the 
United Barium Company, which is pro- 
ducing eight to twelve tons of barium 
hydrate per day, and is planning con- 
siderable extensions of its plant. The 
raw material of the process is tthe min- 
eral known as heavy spar, or barium sul- 
phate. The production of barium 
hydrate depends upon the reaction ex- 
pressed by the following chemical equa- 
tion: | 

3BaSO, + BaS = 4BaO + 450,. 

In practice the barium sulphide is pro- 
duced by roasting the sulphate, with the 
requisite amount of coke, in the electric 
furnace used for the later reaction be- 
tween the sulphate and sulphide.. The 
furnaces used are continuous in action, 
and utilize 500 kilowatts electrical energy. 
The product of the furnace reaction is ex- 
tracted with water, and the barium 
hydrate is obtained from this solution bv 
crystallization. Each furnace yields eight 
tons of barium hydrate per twenty-four 
hours. The product is said to be largely 
utilized for the purification of sugar, for 
the softening of hard waters, and for the 
manufacture of paints. It may be pointed 
out, that the process is practically based 
on the chemical reactions that have been 
used for years in the extraction of. soluble 
barium compounds from barium sulphate, 
and that the chief novelty of the process 
lies in the use of the electric furnace for 
carrying out the necessary heating opera- 
tions. Such use of electricity for heating 
purposes only leads to economy (1) when 
a ` a tempe ture is required for 
Pa. . ‘he c’ val reaction, or (2) 
when Olu.saiy fuel is expensive and elec- 
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trical power is relatively cheap. In the 
manufacture of soluble barium com- 
pounds, the temperature required can 
easily be obtained by the combustion of 
ordinary fuel, and the electrometallurgi- 
cal production of barium hydrate, ete., 
is therefore likely to be confined to a few 
exceptionally well situated localities, 
where cheap electric power and a mar- 
ket for the products exist together. It is 
interesting to note that an electrolytic 
process for obtaining the same product— 
crystalline barium hydrate—has been 
patented, and is being worked in Brus- 
sels. In this case an aqueous solution 
of the sulphide and chloride is decom- 
posed in a cell, provided with a dia- 
phragm. I am of opinion that the in- 
dustrial future of this process is doubt- 
ful, for the unfavorable conditions ob- 
taining in Europe in relation to the use 
of barium compounds for purifying sugar, 
and the cost of electrical power in those 
countries where a good market for barium 
compounds can be found, will seriously 
hinder its development. 

The Purification of Salt and Brine. 

One of the unexpected difficulties met 
with in the development of the electrolytic 
processes for decomposing sodium chlo- 
ride has been due to the impurities pres- 
ent in the salt or brine used as elec- 
trolyte. Magnesium and calcium are 
generally found in variable amounts in 
rock salt, and when this is used directly 


in the cells, or when brine pumped from 


the mines is similarly used, the calcium 
and magnesium are separated with the 
sodium at the cathode, and cause loss of 
efficiency and contamination of the final 
product—sodium hydrate. It has been 
reported that at the Weston Point works, 
England, of the Castner-Kellner Alkali 
Company, this difficulty assumed serious 
proportions some time ago, and that it has 
only been surmounted by submitting the 
brine used in the cells to a preliminary 
chemical treatment for removal of the 
impurities. Vis, in U. S. A. patent No. 
642,023, proposes to get over the same 
difficulty by submitting the salt works 
mother liquors to a preliminary elec- 
trolysis of sufficient duration to decom- 
pose the calcium and magnesium salts, 
and to separate these elements in the form 
of the insoluble hydrate at the cathode. 
This process resembles in some re- 
spects that proposed by Hall for puri- 
fying bauxite, though in the latter case 
the raw material to be operated on is 
solid and is purified by electric furnace 
treatment. It is quite possible that the 
method proposed by Vis for purifying 


brine is used in some of the electrolytic 


alkali works now in operation; but this 
is one of the points upon which the 
managers of such works are very reticent, 
and no reliable information concerning 
the methods in actual use-can be obtained. 


304 


An Automatic Telephone Operator. 

At the recent meeting of the American 
Institute of Electrical Engineers, Mr. 
William J. Hammer read briefly a de- 
scription of a system of automatic tele- 
phone operation. This system is the in- 
vention of Mr. Ernest A. Faller, and a 
careful description will be found in the 
ELECTRICAL REVIEW of March 22, 1902. 
Mr. Hammer made a number of interest- 
ing comparisons in his paper, showing 
wherein it might be advantageous to sub- 
stitute a mechanical operator for the com- 
mon system of manual service. 

Fig. 1 shows the telephone instrument 
used in this system, and Fig. 2 a diagram 
of the circuits. 

The subscriber’s “sender” or calling 
apparatus consists of a small metal box 
containing a set of discs, numbered on the 
periphery from 0 to 9—one comprising 
the units and the other the tens; and in 
case of higher numbers being employed 
additional discs are attached—three discs 
would give numbers up to 1,000; four 
discs would give numbers up to 10,000, 
and five discs up to 250,000. The num- 
ber of the subscriber to be called is dis- 
played in a line across the “sender” face, 
and a series of impulses corresponding to 
this number is sent over the line to the 
exchange by means of a _ clock-work 
started by turning the calling lever pro- 
jecting upon the front of the “sender.” 
This lever upon being turned upward 
winds the spring of the clock-work, 
it then returns to its first position, where 
it is locked, thus preventing further inter- 
ference until the call has been sent and 
properly received at the central exchange. 
When the “sender” starts the varying 
series of impulses which is sent over 
both legs of the metallic circuit simul- 
taneously, the ground (which has been 
automatically thrown on) is used for a 
return circuit. The “sender” also con- 
tains a magnet whose armature normally 
retains the clock-work until the magnet 
is energized by current from the ex- 
change. When the switch is completed at 
the exchange, the subscriber, as wel] as 
the party whom he has called, receives a 
bell signal. There are four of these sig- 
nals given to called subscribers, covering 
a period of thirty seconds’ time, this 
period giving the called subscriber time to 
reach his telephone. As soon as he has 
taken off the receiver the signals cease 
and conversation begins. l 

All subscribers’ circuits are normally 
free from ground and, as already stated, 
the subscriber’s calling device or “sender” 
is normally open, both as to ground and 
metallic circuit. 
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Each subscriber’s line terminates in 
one place only at the exchange—this being 
a feature not possessed by other automatic 
systems—each subscriber’s line, consist- 
ing of two wires, is connected at the ex- 
change to two parallel rods on the me- 
chanical operator. 

These rods are insulated from the rest 
of the machine, each pair supporting a 
carriage, mounted so as to slide on these 
rods. 

This carriage holds the subscriber’s 
terminal springs, which are insulated 
from each other, but each spring makes 
an electrical contact with one of the two 
rods. 

The springs on the carriage are adapted 
to slide by, or at some particular point to 
make contact with one of a series of bars 
laid in a grid at right angles to and above 
the carriage rods. 

When the subscriber’s line terminal 
switch or carriage at the exchange is at a 
position of rest, one of the subscriber’s 
line terminal springs makes a contact 
with the ground spring, which is con- 
nected to one of a circle of commutator 
pins. These pins are swept over by a re- 
volving brush attached to the shaft of 
what is termed the “busy-wheel” and 
which is normally in rotation. There are 
as many pins on the commutator as there 
are subscribers, and the revolving brush 
establishes a connection between a ground 
spring (subscriber’s line) and a battery, 
operating magnet and ground. 

The “busy-wheel,’ to which the com- 
mutator brush is attached, is driven by a 
friction clutch from a power device oper- 
ated preferably by an electric motor, and 
is arranged to be stopped by a “pawl” and 
“ratchet” controlled by the operating 
magnet, termed the “starting?” magnet, 
which initially controls the entire switch- 
ing operation of the exchange. The encr- 
gizing of the “starting” magnet stops the 
“busy-wheel” and starts the operating 
gear, which passes through its complete 
cycle, after which the “busy-wheel” is 
again started, continuing to revolve until 
the “starting” magnet is again energized. 

A second magnet, termed the “re- 
starting” magnet, is employed to start the 
“master shaft” going again, in order that 
the carriage-moving or cord-circuit oper- 
ating device of the called subscriber may 
be thrown into gear. 

These two “starting” and “restarting” 
magnets operate in conjunction with the 
subscriber’s “sender” through the medium 
of a controlling contact apparatus and 
selector. 

The commutator above referred to con- 
sists of two sets of circularly disposed 
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contact pins, the number of pins in each 
circle representing the number of sub- 
scribers. 

There are also two metal contact rings, 
one of which is solid and the other 
divided into ten equal segments. 

The rotating trailer arm attached to 
the “busy-wheel” shaft sweeps over these 
contacts. The contact pins of one circle 
are each connected to a separate ground 
terminal spring; and one of the contact 
rings is connected in circuit with the 
“starting” magnet, a battery and ground 
connection. The purpose of the contact 
device is to prevent any other subscriber 
from throwing the “starting” magnet 
into operation while switching ie going 
on. The circuit in this “starting” mag- 
net being always opened, save when the 


_ “master shaft” is at its point of rest, 


each subscriber’s line is brought into con- 
nection with the ground, once in each 
revolution, by the revolving contact arm. 

The “busy-wheel,” which has been re- 
ferred to, consists of a shaft extending 
through the entire length of the “mechan- 
ical operator,” which carries mounted 
upon it and disposed around it, in the 
form of a helix of a single turn, a series 
of resilient fingers of thin sheet steel, 
their number corresponding to the num- 
ber of subscribers. 

When the “busy-wheel,” which is nor- 
mally running, has been stopped by an 
impulse sent through the “starting mag- 
net,” one of the steel fingers, which is al- 
ways the one in a perpendicular position, 
remains resting against the latch hold- 
ing that particular subscriber’s terminal 
carriage. Next the power mechanism, 
acting through a clutch and cam, shoves 
forward a light shaft, termed a “rack,” 
which is studded with pins corresponding 
to the number of stcel fingers and latches, 
and which runs parallel with the axle of 
the “busy-wheel.” As this “rack” moves 
longitudinally, the upright steel finger is 
bent over by a rack pin tripping the 
latch and thus releasing that subscriber’s 
rod and shuttle, which drop into contact 
with a long lantern pinion; this pinion 
then rotates through an arc dependent 
upon the number of subscribers’ lines 
busy at that time. Instantly a lever en- 
gages the two subscribers’ shuttles, lifting 
them up so that their hook heads engage 
a shuttle detent. There are as many of 
these detents as there are talking circuits 
—i. e., one-tenth the number of subscrib- 
ers (in this machine the number being 
ten). 

A circuit is now established between the 
springs of the subscriber’s carriage and 
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the grid bars representing the cord circuit 
terminals. 

The magneto generator is now thrown 
on the circuit, ringing the bells of both 
calling and called subscribers. The length 
of this signal may be varied to suit re- 
quirements and is controlled by a timing 
device. In the meantime, the power 
mechanism has been automatically thrown 
out of operation and the “busy-wheel” 
again rotates until another call is sent in. 

When the subscriber takes his receiver 
off the hook, a “clearing-out” magnet pre- 
vents the switch from clearing out; but 
when both receivers are hung up, the 
‘“clearing-out” magnet becomes de-ener- 
gized, and its armature causes the shut- 
tles connected to return to their position 
of rest. 

INDIRECT OR TRUNKING SYSTEM. 


There have recently been made very 
important changes in the general design 
of the operator and its mechanical de- 
tails, without altering the general prin- 
ciples under which the system operates. 
These changes have greatly increased the 
speed of making connections, cutting the 
time down to three and one-half or four 
seconds for a trunked connection. The 
new operator is considerably smaller and 
lighter in weight, more compact, more 
“get-at-able,” and much cheaper in cost 
of construction. In this machine also is 
embodied the indirect, or trunking, sys- 
tem, applicable to exchanges from 100 up 
to 250,000 or more subscribers, uniting 
all, if required, into a single system with- 
out sacrificing the plug and cord princi- 
ple, and without multiplying the sub- 
scribers’ contacts, making it entirely 
practicable to subdivide the lines into 
groups of 100, thus keeping the dimen- 
sions of the connecting machines within 
moderate limits. 

The act of connecting subscribers con- 
sists of three functions, each represented 
by an independent section of the operator. 
In the order in which these devices are 
thrown into use in establishing a connec- 
tion, they are termed the “originator,” 
the “pilot,” and the “terminator.” 

The “originator” performs the office of 
establishing a connection of the calling 
subscriber’s line with the “A” trunk. 
These “A” trunks are conductors connect- 
ing the “originator” and “pilot,” and 
their number represents the maximum 
number of subscribers which would at any 
time be simultaneously using the section. 
It is well to note here that these “A” 
trunks always have their beginning and 
ending in the “originator” and “pilot” of 
one and the same unit of 100. In this 
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initial act of the “originator,” no selective 
connection controlled from the subscrib- 
er’s station takes place; but the “A” 
trunks which are already in use are made 
inaccessible to subsequent calls, the 
“originator” always selecting a free and 
idle “A” trunk. The end of ithe first free 
“A” trunk is connected in the “pilot,” with 
a receiver or selector, which immediately 
upon the establishing of the connection 
between the “A” trunk and the subscrib- 
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er’s line receives a group-signal referred 
to later ; and thereupon selects a“B” trunk 
corresponding to the signal received. Im- 
mediately the mechanism of the “pilot” 
connects the “A” trunk and the “B” trunk, 
at the same time breaking the connection 
between the “A” trunk and the selector, 
and putting the selector in connection 
with the next idle “A” trunk—the “B” 
trunks referred to connecting the “pilot” 
and the “terminator.” 

The ends of all of the “B” ‘trunks, 
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coming from one and the same section of 
100, are distributed over all the “termi- 
nators” of the exchanges, rendering it pos- 
sible by the aid of one of these “B” trunks 
to establish a connection between the 
“pilot” and any one of the “terminators.” 
Here again, as many “B” trunks are pro- 
vided for each “terminator” as are neces- 
sitated by the maximum demand for 
simultaneous conversations between the 
two groups. 

In the “terminator” the first idle “B” 
trunk is again connected with a selector 
which, upon the connection of the “B” 
trunk with the “A” trunk, receives the 
number signal. Immediately the connect- 
ing machinery establishes a contact be- 
tween the “B” trunks and the contact ele- 
ment in the “terminator,” representing 
the number of the subscriber wanted, 
which number has been transmitted to it. 

Each subscriber, it will be understood, 
belongs to a certain group of 100, and in 
this group he possesses a contact element 
both in the “originator” and “terminator,” 
these being connected ito his line in 
parallel, protective devices being provided 
by means of which as soon as the sub- 
scriber making a call has caused this par- 
ticular contact-element in the “originator” 
to leave its normal position, his cor- 
responding element in the “terminator” 
becomes inaccessible to other calls, and 
should any be made they would result in 
a “busy” signal. 

The ringing up of subscribers, conver- 
sation and the clearing-out is done in pre- 
cisely the same manner as in the direct 
method of connection previously de- 
scribed. 

CERTAIN OF THE CONSTRUCTION DETAILS. 

The “sender” is identical with that al- 
ready described and employed upon the 
original type of the operator. The mech- 
anism at the exchange, as I have already 
stated, embodies the “originator,” “pilot” 
and “terminator.” 

The “Originator”—This consists of the 
switchboard, the movement and “clearing- 
out device.” i 

The switchboard consists of 100 
perpendicular tracks, upon which 100 
shuttles independently ride up and down. 
The track rails are insulated from one 
another, and connect in pairs to the sub- 
scribers’ lines. The shuttles consist of 
two metallic parts in contact with the 
rails, but insulated from each other, each 
carrying a contact spring, by means of 
which they may be brought into contact 
with the “A” trunks. 

The “A” trunks in the “originator” 
consist of horizontal metallic rods placed 
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at right angles to the tracks, enabling 
each one of the shuttles to be brought into 
metallic contact with any one of the trunk 
rods. They are arranged in two parallel 
vertical planes, one in front of and the 
other behind the shuttle tracks. The ends 
of these rods are metallically connected 
to similarly disposed rods in the “pilot.” 
It is self-evident, therefore, that when a 
subscriber's line is connected to an “A” 
trunk this is practically an extension of 
this line into the “pilot.” 

Each shuttle is provided with an 
actuating rod, by means of which it may 
be operated by motive power. In the posi- 
tion of rest, this rod is supported by a 
trip which, on being actuated by a mag- 
net, allows the shuttle to drop. This 
magnet receives the current as soon as the 


ELECTRICAL REVIEW 


nector movement, and the drum driven by 
friction is again started. The shuttle in 
the meantime remains in the position in 
which it was placed. In this position the 
shuttle actuating rod rests upon a clear- 
ing-out bar, which prevents it from drop- 
ping back. There are as many as these 
clearing-out bars as there are “A” trunks. 
These have a lateral movement, and when 
moved they release any shuttles which 
happen to be suspended from them. How 
this is accomplished will be referred to 
later. 

At the next call the entire operation is 
repeated, save that the busy “A” trunk 
is “jumped” and the next one occupied, 
and so on. 

The “Pilot”—In this we find again the 
switchboard movement, clearing-out ap- 
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subscriber winds his sender—this act re- 
sulting in putting the shuttle into its 
initial working position. The moment the 
shuttle reaches this position a projection 
upon its actual rod protrudes in the path 
of a helical projection mounted on a con- 
tinuously rotating drum, so that the 
shuttle is carried into its second workine 
position. i 

The actuating rod can not be moved 
further in this direction, owing to a stop 
in its path; consequently the drum which 
is driven by friction js brought to a 
standstill. The moment this happens 
the main mechanism is started, actuating 
the working beam which extends across 
the entire switchboard. A projection on 
this beam seizes the shuttle rod and lifts 
it into the so-called speaking position 
i. e., that in which its springs make con. 
as with the first idle “A” trunk. 

n completing its stroke, the workin 

beam returns to rest. This stops the es 


paratus, and in addition a group signal 
selector. 

The construction of the switchboard is 
identical with that of the “originator,” 
save that the drum is eliminated, and 
shuttle actuating rods pass directly from 
position of rest into second working posi- 
tion. 

The “A” trunks from the “originator” 
again terminate in rods being provided 
with a branch circuit to the selector. These 
branch circuits are normally opened, and 
are opened during conversation over the 
trunks, being closed automatically part of 
the time during the switching act and 
during the transmission of the group 
signal. 

The shuttles are here connected to rods 
in the various “terminators,” so that the 
particular shuttle which is selected de- 
cides into which groups the subscriber’s 
line will be extended. 

The electrical stop motion in the sub- 
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scriber’s sender permits only partial run- 
ning down of the “sender,” but sufficient 
to transmit that part of the signal corre- 
sponding to the first two figures of the 
number desired. This is the group signal; 
and after its transmission the selector in 
the “pilot” causes the particular shuttle 
to drop into working position. But im- 
mediately the shuttle reaches such a posi- 
tion, the actuating movement is started, 
and, as already described, establishes con- 
nection between the shuttle and that one 
of the “A” trunks over which the signal 
came. Thus the subscriber’s line is con- 
tinued into that one “terminator” in 
which the subscriber’s line which is de- 
sired is located; and it now remains to 
show how the particular line wanted is 
selected out of the hundred lines in that 
group. This will be shown in the descrip- 
tion of the “terminator.” 

It is essential to mention here that the 
circuit thus far built up has in it a clear- 
ing-out magnet and parallel with that 
a non-inductive resistance, the province 
of the former being to maintain the estab- 
lished connection until the conversation is 
finished. A clearing-out in the “pilot” 
effects a clearing-out in the “originator. 

The “Terminator”—Here we find again 
the switchboard actuating mechanism, 
clearing-out mechanism, signal selector 
and the ringing apparatus. . 

The construction of the switchboard is 
identical with the ones already described, 
the 100 shuttles forming the terminals 
of the 100 lines of the group, and the 
metallic ends of the terminals of the “B” 
trunk which meet here coming from the 
different “pilots,” where they had their 
beginning in shuttles. 

All these rods have open-branch or- 
cuits to the selector; but one of these 
branches at a time is closed temporarily 
the moment the “pilot” establishes con: 
nection between an “A” trunk and a “B 
trunk. Now the sender is again released, 
and the transmission is effected. When 
the signal has been transmitted the 
selector at the “terminator” affects the 
dropping of that one shuttle which carries 
the number wanted; and if its corte 
sponding shuttle in the “originator 1 
idle, it is thus connected with a B 
trunk, thereby establishing connection 
between two subscribers. 

In the other case the “busy” signal !8 
given to the “originator,” and the con- 
nection so far established is taken aie 

Next, the ringing machinery 1$ a b- 
ated, causing the signal at the called su 
scriber’s instrument, this signal being iv 
peated usually four times. It may 
any number. the 

Should the subscriber not answer, 
connection is cleared out again. the 

As soon as the gabarit ate 
ringing mechanism is cut ou 
talking battery is thrown in, 80 ee 
time is lost. On completion of the i 
versation the clearing-out magnet 
its parallel resistance Clears the line. 


| 


February 28, 1903 


Economy in Wiring Multiple 
Switchboards. 

At the recent meeting of the Pitts- 
burg section of the American Institute of 
Electrical Engineers, Mr. Sidney Hand 
Browne, vice-president and general mana- 
ger of the Pittsburg & Allegheny Tele- 
phone Company, presented the following 
paper: 

Tn his closing remarks, Mr. Lockwood, 
in his article entitled “The Evolution of 
the Telephone Switchboard,” refers to the 
complex organization of the modern re- 
lay switchboard and intimates that the 
next step in its evolution may be. along 
lines which will simplify it rather than in 
a direction involving a radical departure 
from its present organization. 

A partial simplification has been ob- 
tained, resulting in a better “talking cir- 
cuit,” and reduction in first cost and in 
maintenance. Such simplification con- 
sisting of a reduction in the amount of 
switchboard cable required in wiring the 
multiple jacks to two-thirds of what is re- 
quired under the system described ; avoid- 
ing tthe use of a shunt to put out the 
supervisory lamp; dispensing with the use 
of the repeating coil in the cord circuit 
as shown, and with the third contact in 
the multiple jacks. 

In the diagram, Fig. 9 (Lockwood’s 
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article), it will be seen that the relay 
which controls the operation of the super- 
visory lamp, is placed in series on one side 
of the talking circuit, although there is 
no corresponding impedance in the oppo- 
site side of this circuit. And although 
this relay is of low resistance, it will 
slightly unbalance the line, and ite inser- 
tion in this manner should be avoided if 
possible. 

It is also seen that the test rings of the 
multiple jacks are connected by a third 
wire runming the entire length of the 
switchboard. If this third connection 
could be avoided, it would simplify mat- 
ters and be a desirable improvement. By 
reference to the diagram attached hereto, 
it will be seen that this has been accom- 
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plished, with a consequent saving in 
switchboard cable, first cose of construc- 
tion, and reduction in cost of maintenance. 
By dispensing with this third wire in the 


multiple jacks, we have also been able ‘to 
use a two-conductor cord instead of a cord 
with three conductors, as shown in Mr. 
Lockwood’s diagram. This reduces the 
first cost of cords and their maintenance. 

It is desirable if possible to avoid the 


use of the repeating coil in the circuit 
shown in Mr. Lockwood’s diagram, as it 
is frequently the case that these coils are 
not properly balanced, and a very slight 
variation in the size of the core, or in- 
accurate winding by the manufacturer, 
will cause enough unbalancing to inter- 
fere with the proper working of the cir- 
cuit. The use of this repeating coil has 
also been avoided in the system described 
in the drawing attached. 

By shunting the supervisory lamp, as 
shown in Mr. Lockwood’s diagram, when 
the telephone is taken from its hook, the 
flow of currente through these lampe and 
their shunts continues and causes con- 
siderable drain on the batteries. 

Figs. 1 and 2 show two telephones con- 
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nected through a telephone exchange sys- 
tem whose operation is as follows: 

The action of removing the receiver 
from the hook of the substation instru- 


ment closes the circuit and energizes the 
line signal relay, X, in the usual manner. 
The operator, by inserting a plug in the 
answering jack, allows current to flow 
over the ring of the plug through a relay, 
Y, of high impedance, to the ground; 


Fig. 2. 


this relay, being energized, attracts its 
armature, Z, and disconnects the line sig- 
nal apparatus, consisting of relay, X, and 
lamp, and also “puts current” on the 
sleeve of the jack which will give the busy 
test through a relay, T, placed in the 
operator’s circuit. The advantage of this 
relay controlling the busy test is that by 
its use the operator only gets the signal, 
without conveying it to the subscriber 
who has made the call. The insertion of - 
the plug also causes current to flow 
through relay, P, closing the local contact 
at L, and allows current to flow through 
the lamp to the local contact at L on relay, 
R, to ground. These relays are of 
low resistance and are placed on each side 
of the cord circuit. When the subscriber 
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answers his call by taking the telephone 
from its hook, it allows the current to 
pass back over the tip of the cord to relay, 
R, to ground and opens the local contact 
at L, thus cutting out the supervisory 
lamp. It will be noticed that there is a 
straight through circuit from the tip and 
sleeve of the answering cord to the tip 
and sleeve of the calling cord, with the 
condensers, C1 and C2, inserted. These 
condensers permit the flow of voice cur- 
rents and prevent the steady flow of cur- 
rent from the battery, which simply sup- 
plies current for the substation trans- 
mitter. 
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The system described eliminates the 
features which, we stated above, we did 
not think were desirable, and, as shown 
in diagram, Mr. Lockwood’s article. It 
is true we have introduced the relays, R 
and P and R1 and P1, but these relays 
are wound to a high impedance and are 
not connected directly in the talking cir- 
cuit, but are bridged across it. The cir- 
cuit is perfectly balanced, which is not 
true of the circuit as shown in Mr. Lock- 
wood’s diagram, and instead of shunting 
the lamp and allowing current to flow 
through the lamp circuit, we open the 
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lamp circuit and save the drain on our 
batteries. To any one who is familiar 
with the amount of wire necessary in a 
large multiple switchboard and the conse- 
quent greatly increased cost of manufac- 
ture, it will be apparent that immense 
saving can be made by the elimination of 
one-third of the amount of multiple 
switchboard cables, as shown in system 
described by Mr. Lockwood, by the use of 
two-contact jack instead of three-contact; 
by the use of two-conductor cords instead 
of three-conductor, and a much more 
direct and better talking circuit be ob- 
tained. 


Electrical Notes from Europe. 


CCORDING to the report made by 
A Privy Councilor Wickert, the 
administration of the Prussian 

state railroads has been occupied for some 
time with the question of train lighting, 
and has now adopted a solution of the 
problem, which has been applied to a 
certain number of trains. The adminis- 
tration decided to adopt the collective sys- 
tem, using a single dynamo, but instead 
of using one battery to light the whole 
train during the stops, it was found pref- 
erable to install a small battery in each 
car so that even if separated from the 
main circuit it would remain lighted for 
a certain time. It was decided to use a 
dynamo driven by a steam turbine placed 
on the engine, which thus charges the 
batteries of each car. The system is found 
in practice to reduce to some extent the 
first cost of the plant and also the main- 
tenance and operation, and satisfies all the 
conditions of a simple and reliable serv- 
ice. The first trains to use the system 
are the express trains which run between 
Berlin and Sossnitz, and the plant was 
found to work very well. The same out- 
fit is to ‘be installed in a number of other 
trains. For the general lighting of the 
car, a type of ceiling lamp is used which 
gives a very regular light. In the first 
and second-class compartments have been 
placed “reading lamps,” of which there 
are two on each side; these can be turned 
on and off bv the passengers. The Berlin- 
Altona line has also two express trains 
equipped with a system of train lighting 
similar to the above, which has been in 
use since last November. The dynamo 
is placed on the locomotive, and each car 
has a battery of thirty-two cells, furnished 
by the Accumulator Company, of Hagen. 
The lamps are on a forty-eight-volt circuit 
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and each lamp is provided with a pro- 
tecting resistance in order to keep the 
voltage constant, while the battery works 
alone or is charged by the dynamo. This 
resistance, which is of a novel construc- 
tion, is formed of a spiral of fine iron 
wire sealed in a tube of rarefied hydrogen. 
It takes up from ten to fifteen volts. The 
use of iron wire has been preferred owing 
to its high temperature coefficient, as its 
resistance increases considerably for a 
small charge of current. It thus acts to 
some extent as an automatic regulator. 
On the locomotive has been placed a gen- 
erating set, consisting of a De Laval steam 
turbine working at 20,000 revolutions per 
minute. A set of reduction gearing gives 
a speed of 2,000 revolutions for the dyna- 
The latter gives seventy volts and 
180 amperes. The lighting by this sys- 
tem has proved quite satisfactory. In the 
first and second-class coaches there are six 
ceiling lamps of twenty candle-power, be- 
sides eight of sixteen candle-power and 
nine of twelve candle-power, as well as 
twenty-eight “reading lamps.” The cur- 
rent required for the whole is thirty-three 
amperes. The lamps are placd in two 
separate circuits, one of which can not be 
closed except when the train is running. 
The voltage of the lamps is kept within 
such close limits by the use of the auto- 
matic regulators that it is impossible to 
tell whether they are running on the dy- 
namos or on the battery alone. 


A short three-phase line which uses 
3,000 volts direct to the motors is that 
which has been installed at Vollersdorf, 
Austria. This road, which has been con- 
structed under the direction of the Aus- 
trian War Department, is used to trans- 
port freight and raw material from the 


railroad station to the government estab- 
lishment at Vollersdorf, which is thirty 
miles from Vienna. The line is less than 
a mile long, and the three-phase system 
was chosen, in the first place, because the 
current could be obtained from a neighbor- 
ing station and also in order to test the 
system of three-phase motors working at 
high potential. The current is at pres- 
ent furnished by a steam plant and also 
by a hydraulic plant situated a few miles 
off. The cars are drawn by electric loco- 
motives of fifty horse-power. At present 
but one of the axles is equipped with a 
high-tension motor, while the second may 
be used later on. The locomotive meas- 
ures 13.3 feet net length and the body 
proper is 6.6 feet long by 7 feet wide. 
The electric outfit has been furnished by 
Ganz & Company. Current is taken from 
two overhead trolley wires, with a rail re- 
turn. The two trolleys are of the usual 
type and each mounted on a separate pole, 
while the upper ends are connected by a 
cross-brace. This arrangement forms a 
parallelogram which can be swung about 
its axis, and the movement is carried out 
by compressed air, which acts upon a pis- 
ton at the base of each trolley pole. Owing 
to the high tension which is employed, 
special care has been taken to secure good 
insulation. The 3,000-volt motors have 
a stationary field and rotating armature 
which makes 600 revolutions per minute 
and has a 4.8-inch pinion which engages 
with a 28.8-inch gear to operate the axle, 
thus giving a one to six reduction. This 
allows a normal speed of ten miles an hour 
for the locomotives. The armature is 
provided with three collecting rings which 
are connected to the starting rheostat, 
which consists of a set of metal plates 
immersed in a liquid. The overhead line 
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is formed of two hard-drawn copper wires, 
eight millimetres in diameter and spaced 
twenty inches apart with a height of 
twenty feet above the rails. 


The Southern Railway Company of 
France has installed a large electric 
plant to supply its depots and shops at 
Bordeaux, which occupy a considerable 
area and employ over 1,000 men. A large 
amount of motive power is needed to run 
the various machines and this was for- 
merly supplied by twenty steam engines 
of different kinds distributed over the 
premises and varying from five to one 
hundred horse-power. In the new system, 
electric motors have been substituted for 
the engines, and these are supplied from 
a large central station which is located 
at the middle point of all the shops. The 
station supplies direct current at 240 volts 
on the three-wire system. At present 
three generating sets of 500 horse-power 
have been installed, giving a total of 1,500 
horse-power, with a place reserved for a 
fourth group. Corliss engines are used 
with the dynamos, which are twelve-pole 
machines and give 1,400 amperes and 240 
volts, or 336 kilowatts. To supply the 
lighting and power for all the buildings 
an extensive feeder system is needed. 
Eight main feeder cables leave the sta- 
tion. Their total length is eight miles and 
the sections vary up to 250 square milli- 
metres. For the lighting of the premises 
250 ares and 2,700 incandescent lamps 
are used. The power circuits supply for- 
ty-three electric motors of various sizes 
up to sixty horse-power; also three elec- 
tric capstans for the manceuvre of the 
trains, which use five-horse-power motors. 
The total motor capacity is thus 775 
horse-power. Several special applications 
of electric power to the requirements of 
the railroad service have been introduced, 
which are of considerable interest. One 
of these is the electric operation of the 
turntables for shifting the locomotives 
and cars to the different tracks. The cur- 
rent is brought by an underground cable 
to two copper rings which are fixed side 
by side on the supporting pivot of the 
revolving platform. The rings are about 
four and one-half feet in diameter and 
are well centered. Over the rings pass 
two brushes which are fixed to the plat- 
form and are connected to the motor by 
lead-covered cables. The motor is placed 
on the platform in a special form of shel- 
ter or house and works a rolling wheel 
by a set of gears; the roller bears 
upon a circular rail and causes the plat- 
form to revolve by adhesion. A controller 
placed beside the motor allows the plat- 
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form to revolve in either direction and 
the speed is regulated by a rheostat. In 
case the exact position is not obtained 
when the platform stops it is slightly 
shifted to bring it into place by a hand- 
wheel. In this way the motor is relieved 
of the sudden shock of starting and stop- 
ping. The electric capstan has also proved 
very successful for carrying out the man- 
œuvre of the trains. It has been designed 
so as to occupy as small a space as possi- 
ble, owing to its position in the railroad 
yard, where there is but little room be- 
tween the tracks owing to the numerous 
crossings and switches. The capstans are 
operated by a five-horse-power motor built 
by the Societe Alsacienne. It is designed 
to run at 1,400 revolutions per minute 
when empty and 700 at full load. This 
allows the capstans to make 105 or fifty- 
two and one-half revolutions. The cap- 
stans are enclosed in a tight case and are 
made as weather-proof as possible. The 
cover is made in three parts, one of which 
is hinged and gives access to the starting 
switch and resistance, also the brake 
which is used to lower the speed at start- 
ing. The cable enters the box by a tight 
joint and passes to the switch through a 
main circuit-breaker. The handle of the 
latter is accessible through an opening in 
the top cover. The current may then be 
broken when the operation is finished and 
prevents the improper. use of the capstan. 
The weight of the whole apparatus is 
about three tons. One of these capstans 
is used for operating a turntable forty 
feet in diameter for shifting the locomo- 
tives. It not only works the platform 
but also draws the locomotives and cars 
upon the turntable and distributes them 
to the different tracks. 


An important hydraulic plant now in 
construction in Switzerland is that which 
is being erected near Lake Joux, from 
which the power is to be taken. The 
central station is to supply two distinct 
circuits, the first being a three-phase line 
to furnish power for the motors used in 
different industries throughout the region, 
and the second a two-wire circuit for the 
lighting. When the station is fully 
equipped it will have ten turbine sets. 
At present five of these have been in- 
stalled. The turbines, which have been 
built by Escher, Wyss & Company, of 
Zurich, Switzerland, give 1,000 horse- 
power and are of the horizontal ‘type. 
They are coupled direct to three-phase 


‘alternators, which have been furnished by 


the Oerlikon Company. The alternators, 
which work at 375 revolutions per 
minute, are wound so as to give three- 


309 


phase or two-phase current at 13,500 volte 
and fifty cycles. At present there are two 
exciters installed, each of which is coupled 
to a 150-horse-power turbine, giving 125 
volts at 750 revolutions per minute. 


Some interesting experiments have 
been carried out in Germany by Haber 
and Geipert in order to find the best 
process for obtaining aluminum in the 
electric furnace and to determine the pro- 
portion of the material to be used. For 
this purpose they use a mixture of equal 
parts of fluoride of sodium and alumina. 
The proportion of fluoride is made large 
so as to give a greater fluidity to the fused 
mass. The current density used in the 
electric furnace is three amperes per 
square centimetre, and the voltage varies 
from seven to ten volts. In this way a 
remarkably pure metal is reduced, as may 
be remarked from the fact that one sam- 
ple contained only 0.05 per cent of car- 
bon and 0.034 per cent of silicon. The 
metal showed a breaking strain of fifteen 
kilogrammes per square millimetre. Their 
experiments led them to conclude that the 
high efficiency of the commercial proc- 
esses which are now used in the various 
establishments are not due to a secret 
method of manufacture, but rather to the 
care which is taken tu eliminate the im- 
purities of the raw material. They also 
found that the carbon which the metal 
contains is simply mixed with it and not 
in a state of combination, and it can be 
eliminated by giving the metal a second 
fusion. As all the impurities of the car- 
bon electrodes are found in the reduced 
metal, it is important to use as pure a 
carbon as possible. C. L. DURAND. 

Paris, February 7. 

w 
Proceedings of the Engineers’ Club, 
of Philadelphia. 

The January issue of the proceedings of 
the Engineers’ Club, of Philadelphia, con- 
tains a number of interesting and valuable 
papers. Three articles consider fire 
hazards and fire protection. Mr. John C. 
Trautwine, Jr., takes up “Fire Mains,” 
Mr. John E. Codman describes the high- 
pressure fire service at Philadelphia, and 


Mr. Washington Devereux discusses 
“Some Electrical Fire Hazards.” These 
papers werc all fully discussed. There is 


also a description of the Guayaquil and 
Quito Railway in Ecuador, by Mr. Will- 
iam D. Beatty; a discussion by Mr. Carl 
Hering of “The Latest and Best Value 


of the Mechanical Equivalent of Heat,” 
and “A New Method of Testing Wire,” by 
Mr. Arthur Falkenau. The minutes of 
the club are also given in this number. 
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Two Years’ Rest for Edison. 
[From the New York Sun.] 


Thomas A. Edison, in a stain-spotted 
suit and an old slouch hat drawn well 
down on his forehead, straightened him- 
self up from a dilapidated little table over 
which he had been bending, threw a stub 
of pencil down on a yellow pad of paper, 
and settled back in an armchair. 

“At last,” he said, “I’ve finished work 
on my storage battery and now I’m going 
to take a rest.” 

He gazed thoughtfully out of a window 
of his laboratory office for a moment. 

“For I’m tired—very tired,” he added 
simply. “I’m all worn out.” 

The next second his eyes twinkled 
merrily. 

“Yes, I’ve planned for a great vaca- 
tion,” briskly and enthusiastically, “and 
it will begin after I’ve spent a few weeks 
in Florida, where I am going in a few 
days. And the best part of it all is this 
—it will last two years.” 

Mr. Edison rubbed his hands in antici- 
patory joy. 

“I’m going to have a fine time—splen- 
did time—during these two years. I’m 
just going to rest. Yes, sir; that’s what 
I’m going to do, and Pll tell you how I 
am going to do it. 

“Up in my house across the street I’ve 
a big book of over 400 pages filled with 
notes that I’ve jotted down from time to 
time during the last fifteen or twenty 
years. They relate to things that I’ve ob- 
served while working out my various in- 
ventions, and I’ve simply put them down 
and done nothing with them, because I’ve 
not had time to investigate these various 
incidental phenomena. 

“Now, however, I’m tired—thoroughly 
tired—and I’ve made up my mind to drop 
industrial science for two whole years 
and rest myself by taking up pure science 
—by investigating the thousand and one 
properties of metals and chemicals that 
I’ve got notes about in my book. 

“Strenuous vacation? Not a bit of it. 
All I’m going to do is what every pure 
scientist does—the fellow who finds out 
the actions of metals and chemicals under 
different conditions and in various com- 
binations by experimenting, but who does 
not apply the results industrially. 

“Guided by my notes, I’m going to mix 
things in laboratory mortars and chem- 
ists tubes and what not, and watch for re- 
sults. That’s all pure science does. 

“Tt never thinks things out, like indus- 
trial science. It just blunders, stumbles 
against discoveries, while industrial 
science is the result, in greater part, of 
concentrated and consecutive thought. 
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“Tt will be fun and maybe Pll find out 
something worth while—who can tell? 
Anyway, I’m looking forward to a real 
good time, and, I believe, that, by 
hustling a little, ll be able to investigate 
everything that I’ve notes about in my 
book.” 

What his notes relate to, Mr. Edison 
will not disclose, except to say that one 
of his investigations will be conducted 
toward finding a wood that will be a good 
substitute for coal, when that fuel be- 
comes more scarce and a great deal more 
expensive than at present. 

“I firmly believe,” said Mr. Edison, 
“that the time will come when we in this 
country will secure most of our heat from 
wood in some form or other. The wood 
that will be used will come largely from 
tropical South America, where sprouts 
spring into full grown trees in three or 
four years. | 

“Then the vast Amazonian forests 
will be worked and nourished on a 


scientific basis by capitalistic syndi- 
cates and the world’s fuel supply 
thus conserved for all time. And 


science will find a way to make the 
wood almost as good for heating purposes 
as coal. Perhaps it will be used some- 
thing after the manner of charcoal—I be- 
lieve that charcoal will some day be 
pretty generally used in the place of coal. 

“But don’t think that we’ll live to see 
all this. The coal supply in this country 
is far greater than most people imagine. 
Immense deposits in the Hudson Bay 
region are waiting to be opened, and great 
lignite beds are still unworked. 

“Only after these and the present 
mines are worked out will people turn to 
the forests of tropical South America for 
their fuel. When that will be, time alone 
can tell—perhaps not before the days of 
our grandchildren’s grandchildren. But 
sooner or later it will come, and it won’t 
do any harm for me to follow up certain 
observations about tropical wood as fuel 
that I jotted down in my book years ago. 
It7ll all be a part of my rest, you know, 
and recreation means pleasure, doesn’t 
it?” 

Mr. Edison thinks that the growing of 
wood for fuel on land in temperate Amer- 
ica would not prove remunerative enough 
for serious undertaking. 

“There are thousands of acres of now 
uncultivated land in this country, admir- 
ably adapted for such a purpose,” he said, 
“but the scheme is impracticable for the 
simple reason that our climate is not 
tropical enough to ensure quick growth 
to the trees. 


“After an acre was once cleared of - 
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wood, it would take sprouts six or eight 
or ten years to attain sufficient size for 
fuel purposes. This fact alone militates 
against such a plan to provide a substi- 
tute for coal. 

“Some enterprising fellow, though, 
could make a small fortune by securing 
control of several thousand acres of land 
of this description already wooded and 
harvesting the crop. I have about 25,000 
acres of stunted woodland up in the 
Orange Mountains and I’ve figured out 
that each acre is capable of supplying the 
fuel equivalent of a ton of coal. 

“Just now in my laboratories I’m 
burning a lot of this wood, thus outwit- 
ting the men who these days are getting 
two or three times the usual price for 
coal, 

“The scheme to secure heat by boring 
down to the earth’s centre also appeals 
to me as being impracticable, except in 
volcanic regions. There the earth’s crust 
is thin and the molten matter compara- 
tively near the surface; hence, it could be 
easily reached and obtained by means of 
pipes sunk down to it and utilized for 
manufacturing and heating purposes. 

“In the non-voleanic regions, the crust 
is too thick and the molten interior so far 
distant that to reach it bv boring would 
be a too problematical undertaking for 
invested capital. And that part of the 
world is non-voleanic whcre heat is needed 
for bodily comfort, and fuel-consuming 
industries thrive. 

“But while many men are busying 
themselves with these and other schemes 
to secure heat, on the other hand, if the 
signs of the times count for anything, I 
believe that the next few years will wit- 
ness a great development of hitherto un- 
worked coal fields by big manufacturers. 
The late coal strike has proved to them 
that they must have their own mines, and 
in this way be independent of outside 
operators and ensure against enforced 
closing down of their mills for lack of 
fuel. 

“I happen to know of several owners of 
industrial establishments who are already 
seeking to secure and work coal lands, 
and these men assure me that many of 
their rivals are aiming in the same direc- 
tion.” 

Here Mr. Edison reverted to his vaca- 
tion. 

“Now that I’m about to take a rest and 
am beginning to get a true perspective of 
the last twenty years of my life, I begin 
to realize more than ever before how very 
little I know—how very little I have ac- 
complished. l 

“Why, with all my work in electricity 


February 28, 1903 


I don’t know what electricitv is. True, 
I’ve thought out several inventions and 
made my brain and body weary thereby, 
and I’ve got my name noised about, but 
what have I done—what do I know— 
after all? 

“Why, simply this—very little, hardly 
anything, when we think of the things 
still to be done and still to be learned of 
the forces all around us that we don’t 
understand in the least, that we scarcely 
dream of. 

“Yes, sir, that’s the gospel truth. But, 
say,” Mr. Edison’s eyes laughed merrily 
—they are eyes that never lose their 
sparkle and fire, no matter how tired the 
rest of their possessor’s body may be— 
“perhaps Pll learn a little bit of the un- 
known during my two years’ vacation. 
Anyway, I’m going to work hard to do 
so, and I’m going to have a fine rest.” 

— - oe 
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“Design of Dynamos.” Sylvanus P. Thomp- 
son. New York. Spon & Chamberlain. 
Cloth. 253 pages. 6% by 9 inches. Eight 
plates, four colored wiring diagrams, and 
many illustrations. Supplied by the ELEC- 
TRICAL REVIEW at $3.50. 


This book is a valuable addition to Dr. 
Sylvanus P. Thompson’s useful series of 
text-books on dynamo machinery. Dr. 
Thompson has the faculty of presenting 
even the most difficult questions in such a 
way as to retain the interest of the reader 
and student, at the same time making 
them casy to grasp. In this respect this 
book does not differ from the others. In- 
deed, any one interested in dynamo ma- 
chinery will find this very pleasant and 
instructive reading, while to the student 
who has just taken up the subject of the 
design of electrical machinery, it will give 
a clear insight into the proper methods of 
procedure. The author does not believe 
that every one can become an expert and 
successful designer, for no one has yet ever 
designed a successful dynamo by mere 
rules. ‘Time and experience have taught 
the general lines along which dynamo de- 
sign must proceed; but the work itself 
remains an art requiring the constant use 
of judgment, as well as a thorough knowl- 
edge of the abstract theory. 

Chapter two of this book takes up mag- 
netic calculations; chapter three, copper 
calculations; chapter four, insulating ma- 
terials and their properties; chapter five, 
armature winding schemes, and chapter 
six, estimates of losses, heating and press- 
ure drop. After laying this foundation, 
the question of design is taken up in 
chapter seven. The various methods of 
procedure are discussed and compared, 
and rules are given and applied in 


ing faults. 
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numerical examples. Some typical ex- 
amples of dynamo design are critically 
discussed in chapter eight, full data being 
given. The book contains three ap- 
pendices, giving complete wire tables and 
specifications for continuous-current de- 
sign. 


“Electricity as Applied to Mining.” Arnold 
Lupton, G. D. A. Parr and Herbert Perkin. 
New York. D. Van Nostrand Company. 
Cloth. 280 pages. 6 by 9 inches. Numerous 
illustrations. Supplied by the ELECTRICAL 
REVIEW at $3.50. 


The growing use of electricity in and 
about the mines created a demand for 
a text-book especially dealing with the 
subject in relation to its mining appli- 
cations. The aim of the authors of the 
present volume is to present to the reader 
the main principles of electricity and 
electrical engineering, without going into 
great detail, their intention being that 
he should have recourse for further in- 
formation on the theory and practice of 
the subjects of electrical and mining en- 
gineering to some of the many standard 
works already in existence. 

In the first chapter, thirty pages are 
given to an introduction to the subject 
of electricity, its laws and units. The 
second chapter treats of the theory and 
construction of dynamos and motors and 
transformers, with particular reference 
to machines for mining work. The ques- 
tion of driving a dynamo is taken up in 
the third chapter, which gives a brief 
study of reciprocating engines, with some 
photographs of their performance. Next 
is considered the application of the steam 
turbine, and in chapters five, six, seven 
and eight, the general rules for the dis- 
tribution and measurement of electrical 
energy are taken up. Chapters nine and 
ten treat of the electric motor as ap- 
plied to pumping, hauling and other min- 
ing work. In chapter nine is given some 
data of recent typical mining plants. The 
electric lighting of mines is rather too 
briefly touched upon, while other appli- 
ances, such as signal bells, mine firing 
and electrical methods of lighting lamps, 
are given considerably more space. <A 
comparison is made of electrical and oth- 
er methods of transmitting power, and 
the dangers of using electricity are dis- 
cussed, together with methods of locat- 
It is impossible to treat of 
this subject thoroughly in a book of this 


size, but this volume gives a satisfactory 
review of the art as it is to-day. 


“Secondary Batteries.” E. J. Wade. 
don, England. Electrician Publishing Com- 
pany. 492 pages. 265 illustrations and 
diagrams. 814 inches by 5 inches. Sup- 
plied by the ELECTRICAL REVIEW at $4.00. 


Lon- 


The need of a clear and sequentially 
arranged work on the storage battery has 
been admirably met by this book. Fitz- 
Gerald, it is true, has given us an able 
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treatise, out this is of assistance only to 
the chemist or the engineer engaged di- 
rectly in the manufacture of batteries. 
Dolezalek has produced, probably, the 
clearest and most practical work on this 
subject that has yet appeared, but it has 
never been translated and only those engi- 
neers who read German can avail them- 
selves of its valuable contents. Mr. 
Wade’s book covers practically the whole 
subject of secondary batteries, and in- 
cludes not only the familiar lead-lead cell, 
but also those which have electrodes of 
other metals. 

There are ten chapters, the first being 
introductory. The second is historical 
and shows the various forms through 
which the lead cell has passed from the 
beginning of the art up to the present 
time. Chapter three discusses those cells 
other than lead. Chapter four, on the 
“Properties and Behavior of Lead Cells,” 
is good and nractical, treating mainly the 
physical phenomena that affect the work- 
ing of lead cells. Chapter five, on the 
“Chemistry of Lead Cells’—the poly- 
merization theory—which Mr. Wade first 
put forth in 1900 before the British 
Institution of Electrical Engineers, is 
given. It will be recalled that most of 
the authorities on batteries who discussed 
the paper at the time of its presentation, 
while admitting its ingenuity, did not ac- 
cept it, and were practically unanimous 
in their belief of its fallacy. Chapters 
six and seven, on the “Design and Manu- » 
facture of Lead Cells,” are necessarily in- 


complete, as these two subjects would, if 
exhaustively treated, form a volume 
larger than the work under review. The 
information and suggestions given in the 
seventy pages allotted to this portion of 
the book are helpful and of value. Chap- 
ter eight covers the treatment and testing 
of lead cells, and this chapter, though 
good as far as it goes, is not quite com- 
plete from a practical standpoint. This 
criticism also applies to chapter nine, 
on the “Erection and Regulation of Lead 
Cells.” Chapter ten, under the heading, 
“Present-Day Cells,” is exhaustive, and, 
together with chapter two, probably 
makes the most complete record of the 
various forms and types of electrodes that 
has ever been included between the covers 
of a single book. 

The book, as a whole, so far surpasses 
anything on the storage battery that has 
yet appeared in the English language, 
that the criticism offered can not detract 
from its value, and Mr. Wade is to be con- 
gratulated on producing a work whith is 
so replete with solid information, and 
which evidences such careful and pains- 
taking effort. It, however, should be 
added that it is more academical than 
practical, and obviously the production 
of a student and theorist rather than an 
engineer. 
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Electrical Patents. 


It is well known that by long continued 
use the vacuum in an X-ray tube will be- 
come higher and higher, so that event- 
ually the tube becomes no longer service- 
able by reason of the increased resistance 
to the passage of the current. To obviate 
this defect, certain tubes have been in- 
vented which have a glass bulb containing 
a chemical substance which will liberate 
a vapor upon the application of heat. 
When the vacuum in one of these adjust- 
able tubes becomes too high for the cur- 
rent to pass, the bulb is heated and a 
vapor liberated which lowers the vacuum 
and makes the tube temporarily active. 
Great care has to be used in this opera- 
tion, however, for if the heat is too great 
or is applied for too long a time too much 
vapor will be liberated. The vacuum will 
then become too low for the generation of 
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Andrews, of Schenectady, N. Y., and a 
patent recently obtained thereon has been 
assigned to the General Electric Com- 
pany. The regulator is so made that it 
can be easily attached to an adjustable 
tube and removed therefrom, so that the 
temperature regulator is an entirely dis- 
tinct piece of apparatus from the tube and 
its life is not at all limited to the life of 
any given tube. Mr. Andrews has demon- 
strated its practical usefulness by a care- 
ful series of experiments and has found 
that it will regulate the vacuum with 
great accuracy, while its operation is en- 
tirely automatic. The illustration here- 
with presented is a diagrammatic view of 
the improvement applied to an X-ray 
tube. A, having its electrodes, a b, con- 
nected to the opposite leads of the ex- 
ternal circuit, c d, in the way usually em- 
ployed in operating these tubes from an 
alternating-current circuit. The chemi- 
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X-rays, and the tube will have to be cooled 
sufficiently to condense the excess of 
vapor. If the heating process is per- 
formed carefully, so that the proper de- 
gree of vacuum is produced, the tube will 
then operate well for a few minutes until 
the vapor condenses by cooling of the 
bulb, when the vacuum will rise and the 
heating process must be repeated. With 
these tubes the heating has been accom- 
plished ordinarily by a lamp or flame 
placed under the bulb. From the fore- 
going explanation it will be seen that a 
simple and effective automatic arrange- 
ment for regulating the heat applied to 
the chemical bulb and preserving the 
vacuum constantly at just the proper de- 
gree is highly desirable for a variety of 
reasons. Such a simple and cheap device 
has been invented by Mr. William S. 


cal tube is designated by the reference 
letter, B, and is connected to the vacuum 
tube in the ordinary way. It contains the 
chemical substance from which vapor is 
liberated to maintain the vacuum at the 
proper degree of exhaustion. A shunt cir- 
cuit, e, is connected around the terminals 
of the tube and in it is included a spark- 
gap having terminals, f f’, which are ad- 
justable so as to vary the length of the 
spark-gap, and, consequently, the resist- 
ance of the shunt circuit. In series in the 
shunt circuit is also included a small re- 
sistance or electric heating device, C, so 
located that the heat developed therein 
regulates the liberation of the vapor from 
the chemical tube. Many kinds of resist- 
ance material mav be used, but the most 
successful and that preferred is an inter- 
rupted conductor forming a succession of 
small air-gaps, across which the current 
passes, producing sparks and consequent 
heat. This conductor is preferably looped 
about the chemical tube, a copper thimble 
being interposed between the two. When 
the apparatus described is in use, the 
spark-gap will be adjusted to suit the 
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power of the apparatus and the degree of 
vacuum required. When the current is 
turned on, the operation will be as fol- 
lows: Assuming that the vacuum in the 
tube is too high, so that it offers too 
great a resistance to the current, the re- 
sistance of the shunt-circuit will be so 
adjusted that a certain amount of cur- 
rent will pass through the resistance and 
spark-gap in series with it. Heat will be 
generated in the resistance, thereby heat- 
ing the chemical bulb and liberating a 
vapor which will lower the vacuum in 
the tube and decrease its resistance. The 
X-ray tube will then begin to fluoresce 
and grow brighter and brighter until 
normal fluorescence is reached. At this 
stage the flow of current across the shunt- 
circuit will substantially cease, provided 
the adjustments have been properly made, 
since the tube now offers an easier path. 
Sufficient current will, however, continue 
to pass at intervals through the spark-gap 
to keep the chemical bulb at a certain 
temperature, dependent upon the distance 
between the terminals of the spark-gap 
and the working potential. When the 
vacuum tends to rise by cooling of the 
tube, and the resistance increases, more 
current then flows through the shunt cir- 
cuit, restoring the normal resistance of 
the two paths and maintaining proper 
vacuum. By regulating the length of the 
spark-gap, any desired degree of vacuum 
may be produced and maintained in the 
tube. Since the electric heating device ia 
a distinct piece of apparatus from the 
vacuum tube, the two articles can be sep- 
arately manufactured in ways most appro- 
priate to each. The expense of the X-ray 
tube is not increased, as it would be were 
regulating devices incorporated in and 
made a permanent part of it, and, fur- 
thermore, the life of the regulating ap- 
paratus is in no wise limited by the life 
of the tube. The resistances may simply 
be kept in stock and applied to the tubes 
as occasion may require. Experience has 
proven that by the use of this simple auto- 
matic device, the tubes will give uni- 
formly good service for a practically in- 
definite length of time. 

It is now proposed to employ the “wire- 
less” system of electrical transmission for 
the purpose of operating vessels, torpe- 
does and the like from a distance. A 
patent has just ‘been obtained by 
Lida Wilson, of Brooklyn, N. Y., on 
mechanism of this sort. The mechanical 
operations may be of various kinds—as, 
for instance, the operation of machinery 
upon a vessel for the purpose of propel- 
ling and directing such vessel and to per- 
form various other functions, also 
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mechanism for closing an electric circuit 
to ignite a torpedo or explosive charge 
upon a floating vessel or in a subaqueous 
or subterranean mine. The impulse 
transmitted to a wireless receiver of elec- 
tricity would in such case be used to ini- 
tiate the operation of the electric circuit 
required to produce the igniting spark. 
The wireless transmitter, attuned to oper- 
ate in unison with such wireless receiver, 


WIRELESS OPERATION OF VESSELS. 


may be upon a floating vessel or upon 
land. Where a number of mechanical 
operations are to be performed, a series of 
the wireless receivers may be employed to 
initiate the movements of the several 
mechanisms, and a corresponding series 
of wireless transmitters, each synchro- 
nized and attuned in unison with one of 
said wireless receivers, would be used to 
initiate such mechanical operations inde- 
pendently, so that each receiver can only 
be influenced by a transmitter attuned in 
sympathy with it. In many cases the 
various mechanisms may be advanta- 
geously actuated each by an electric mo- 
tor and storage battery carried upon the 
vessel, and the movements of each motor 
and the resulting operation are initiated 
by means connected with the wireless re- 
ceiver of electricity upon the vessel. The 
ignition of an explosive charge, whether 
upon a craft, torpedo or in a mine, is cor- 
respondingly effected by the use of a wire- 
less receiver to close an electric circuit and 
direct a spark into the charge to explode 
the same. A series of motors to perform 
different functions upon the same craft 
may be set in operation by a series of 
wireless receivers constructed or attuned 
differently one from another, but each 
adapted to operate sympathetically syn- 
chronously in unison with a special one 
of a corresponding series of wireless 
transmitters located at the same or at 
different distance stations, so that each 
receiver can only be influenced by a 
transmitter attuned in sympathy with it. 
The transmitters may be connected elec- 
trically with a kite or mast, which may 
be placed vertically, inclined or horizon- 
tally. 

Mr. Henry Noel Potter, of New 
Rochelle, N. Y., has devised another im- 


provement in glower lamps, and Mr. 


George Westinghouse, of Pittsburg, has 
purchased the patent obtained thereon. 
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Some ,of the standard forms of electric 
lamps, in which originally non-conduct- 
ing bodies, known as “glowers,” are 
brought to a conductive state by external 
heat and maintained in a state of incan- 
descence by the electric current which 
then traverses them, are provided with 
electric heaters arranged alongside and 
substantially parallel to the incandes- 
cing elements. These heaters are often 
in the form of tubular bodies of heat- 
resisting material wound with platinum 
wires, by means of which the preliminary 
heat is developed. When a lamp so 
constructed is arranged with its axis 
horizontal it sometimes happens that the 
lamp fails to start, owing to the fact that 
the air currents, rising against the glower, 
cool and prevent its being sufficiently 
heated. The present invention is designed 
to provide means whereby the glower shall 
be protected against such rising currents 
of air, and to this end a screen is em- 
ployed having its meshes or ribs suffi- 
ciently close together to serve the purpose 
indicated without interfering seriously 
with the radiation of light. A thin spiral 
of pure zirconia is preferably used, which 
surrounds the glower quite close to it and 


IMPROVEMENT IN GLOWER LAMPsS. 


constitutes a sufficient screen for the pur- 
pose. The use of a close spiral or similar 
cage-like screen has the further advan- 
tage of increasing the efficiency of the 
glower by confining the heat which 
lengthens the life of the glower and as- 
sists in making up for the losses by ab- 
sorption in the cage. The cage may be 
made of quartz, in which case it would 
be transparent, or other refractory ma- 
terial might be selected and the meshes 
or ribs can be made in other shapes be- 
sides the spiral illustrated. 


Proposed Electrochemical and Metal- 
lurgical Society in England. 

A meeting was held recently in London 
to consider the organization of an elec- 
trochemical and metallurgical society. 
The object of this society was explained 
by Mr. James Swinburne, and a formal 
motion that a society be formed was made 
by J. W. Swan, and seconded by Mr. Alex- 
ander Siemens. The following officers 
were elected: President, Mr. J. W. 
Swan ; vice-presidents, Lord Kelvin, Pro- 
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fessor A. A. Crum-Brown, Sir Oliver 
Lodge, Dr. Ludwig Mond, Lord Rayleigh, 
Mr. Alexander Siemens, and Mr. James 
Swinburne, and Dr. R. A. Lehfeldt. The 
council contains, in addition to the offi- 
cers Just named, Messrs. George Bailby, 
Bertrum Blount, W. R. Cooper, Sherard 
Cowper-Cowles, A. G. Charlton, Dr. F. G. 
Donnan, Professor A. K. Huntington, 
Dr. W. S. Squire, Dr. O. J. Steinhart and 
Dr. F. M. Perkin. 


< 
A Correction from Professor Pupin. 
To THE EDITOR OF THE ELECTRICAL RBVIBW : 

In the issue of February 21 of your 
esteemed journal you say in the closing 
paragraph of an editorial commenting on 
Mr. Hewitts mercury vapor interrupter: 
“Dr. M. I. Pupin. . . said to the edi- 
tor of this journal: “The Cooper Hewitt 
mercury vapor interrupter at once estab- 
lishes wireless telegraphy on a commercial 
basis . . . and transatlantic transmis- 
sion will be easy.’ ” 

I deny this statement most emphatic- 
ally. I never made it to you nor to any- 


body else. My authorized interview, pub- 


lished in the same issue, closes with the 
sentence: 

“The Cooper Hewitt mercury vapor in- 
terrupter . . . is the very thing needed 
to extend wireless telegraphy . . . away 
beyond its present limits. How far this 
extension will reach I am not prepared to 
say a 
This sentence contradicts the statement 
which you attribute to me. I consider 
myself competent to express an opinion 
on the purely technical side of Mr. 
Hewitt’s work, which I have watched 
closely, but I certainly am incompetent 
to judge when an invention has reached 
a commercial basis. Not knowing any- 
thing about the difficulties connected with 
wireless transmission across the Atlantic 
as practiced by Mr. Marconi, I certainly 
can not tell anything about the ease or 
difficulty with which this transmission 
can be practiced with the Hewitt inter- 
rupter. Nothing but a most lamentable 
absence of common sense on my side could 
have prompted such a statement as you 
attribute to me, and in that case you 
ought to have suppressed it, the statement 
being on the face of it a foolish one, and 


painfully discordant with the statements 
given in my authorized interview. 
Yours truly, 
M. I. Purin, 

Columbia University, February 24. 

[Professor Pupin was understood to 
make the remark quoted in the editorial. 
We regret if he was misunderstood, and 
are pleased to publish his letter in rę- 
spect to the matter.—Eb. ] 
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The Dimensions of Large Inductance Coils. 


It is sometimes desired to construct 
large coils of known inductance. Mr. 
James E. Ives has recently had occasion 
to calculate a number of such coils, and 
here gives the record of his result. The 
formula used was that given by Maxwell. 
Seven coils of varying dimensions were 
constructed of No. 18 B. & S. doublecot- 
ton-covered copper wire. The centres of 
the wires were assumed to be one-twentieth 
of an inch apart. The following table 
vives the results of these calculations: 


Length of | 


A er of a h 
vm ey Á in Inches. | in Inches. 

I. 5000 2625 3.13 2, 

Il. 5000 2625 3.75 | 5. 

1E 5000 | 2230 | 436 ` 2 

IV. 5000 29930) 4.36 4, 
V. 5000 1940 5.00 
VI. 5000 1940 5.00 
VII 10000 — 3580 5.50 


The mean radius of the coil in inches 
is given as a; b is the length of coil and c 
is the radial depth. From this table it 
is evident that the coil of maximum in- 
ductance must have a square cross-section. 
The inductance of a given coil increases 
rapidly as the mean radius is increased up 
to the maximum inductance, and then, as 
the mean radius is increased still further, 
decreases slowly. For coils of maximum 
inductance, the inductance increases very 
rapidly as the length of the wire increases 
—not quite as fast as the square of the 
length.—Abstracted from the Physical 
Review (New York), February. 

i | 
Electric Omnibuses in Italy. 


An electric omnibus was exhibited 
by the Societa Alta Italia at the recent 
Exhibition of Modern Decorative Art, 
at Turin. The advantages claimed for 
this vehicle are the doing away with of 
all track construction and maintenance, 
and the less obstruction to the regu- 
lar traffic because of the absence of 
rails. This particular omnibus con- 
sists of a car body resembling slightly the 
familiar type of street car. It is divided 
into three compartments, those at the ends 
being enclosed, the central one, where the 
passengers enter, being open. The body is 
mounted on two trucks. Each truck has 
one axle, and on each axle is mounted with 
a spring suspension a small railway motor. 
These drive the axles with the Grisson 
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transmitting apparatus, the efficiency of 
which is given as ninety-three per cent. 
Both axles are movable and are connected 
by two cross-ties, so that the motorman 
guides the vehicle by turning both axles 
simultaneously. Current for operating 
the omnibus is collected from two overhead 
trolley wires, contact being made to these 
by two independent trolley poles, on the 
end of each of which is a slipper which is 
so designed as to prevent jumping from 
the wire. Each vehicle is fitted with a con- 
troller of the usual type, a guiding wheel, 


c Inductance 
in Inches. | in Henrys. 


Remarks. 


2.75 0.72 
| 1.50 0.85 
| 2.36 1.05 (Maximum for 5000 feet. 
1.29 0.92 
2.20) 1.04 
1.20 0.93 
2.97 3.383 |Maximum for 10000 feet. 


and electric brakes. The car is lighted 
electrically. The voltage of the supply is 
500. The omnibus is capable of accom- 
modating twenty-two passengers, but it 
can also draw a trailer. It weighs 9,900 
pounds. Some tests were recently made 
to determine the tractive effort required 
for this vehicle, as compared with a street 
railway car weighing 2,200 pounds, the 
latter running on rails. The starting ef- 
fort required for the omnibus was from 
880 to 1,100 pounds, this figure being 
practically the same as that required for 
the car. The tractive effort on a good 
road was found to be 550 pounds, and on 
poor roads, 1,100 pounds. For the car 
the figures varied from 400 to 460 pounds. 
—Abstracted from the Electrical Review 
(London), February 6. 
# , 
The Radio-Active Material, Polonium. 


Mme. Curie here corrects an impres- 
sion which has arisen from her previous 
publications respecting polonium. This 
is to the effect that she had come to the 
conclusion that polonium was not a new 
clement, an inference which was not war- 
ranted by the statement that she had not 
as yet been able to prove that it was a 
new element. In the course of her work 
on radio-active materials, Mme. Curie 
discovered, in collaboration with M. Cu- 
ric, two new and very powerful radio- 
active substances, and a study of these 
suggested the existence of two new ele- 


ments, polonium and radium. So far, 
they have not been able to prove that 
polonium is a new element. It resem- 
bles bismuth in its chemical reactions and 
its spectrum. The following observa- 
tions, however, seem to indicate that polo- 
nium is distinct from bismuth. By frac- 
tional precipitation of nitric acid cells 
with water, the precipitate is more strong- 
ly active than the solution. With frac- 
tional precipitation from strong acid solu- 
tions by means of carbon bisulphide, the 
sulphide is more active than that which 
is thrown down later. By sublimation 
of the sulphide in vacuum, the active sul- 
phide is more volatile than the inactive. 
Concentration by this means gives a sub- 
stance which differs more from bismuth 
than the untreated material. The pre- 
cipitates thrown down from the nitric 
acid solution differ in color from white 
through a gold-yellow into a red-brown. 
These may be merely concentrated pre- 
parations of polonium. It is possible that 
polonium possesses no visible spectrum. 
These preparations of polonium show a 
dying-out radio-active power with time, 
certain of them falling to one-half their 
value in eleven months, but still showing 
strong discharging power and photo- 
graphic effects—Abstracted and trans- 
lated from the Physikalische Zeitschrift 
(Leipsic), January 15. 
# 


Thermoelectricity and a New Thermopile. 

Herr Albrecht Heil has been interested 
in thermopiles for many years. He has 
carried out many experiments for deter- 
mining the efficiency of the usual couples 
used, for finding better and more efficient 
materials, and for improving the design 
of the apparatus. He shows that much of 
the data heretofore accepted as authorita- 
tive is incorrect. This is particularly true 
of the temperatures given for the melt- 
ing points of the metals and their alloys, 
and in a number of cases it is possible 
to increase considerably the temperature 
of the hot junction without injury. The 
authors work shows that certain alloys 
possess a much greater thermoelectric 
power than the pure metals. The best re- 


‘sults are obtained by using two alloys; 


one consisting of sixty per cent of copper 
and forty per cent of nickel, the other of 
122 parts of antimony and sixty-five parts 
of zine. This couple gives an electromo- 
tive force per pair of 0.045 at a tempera- 
ture difference of 230 degrees centigrade, 
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and an electromotive force of 0.130 with 
a difference of temperature of about 500 
degrees centigrade. Various proportions 
of the constituents of these alloys were 
tried, but the figures given were the most 
satisfactory. The author next takes up 
the question of design, and shows that 
soldered parts are unsuitable, as the solder 
melts at a temperature below that de- 
sirable for the hot junction. He prefers 
to use brazed joints. However, better re- 
sults were obtained by connecting the two 
alloys together through a sheet of copper, 
and applying heat to the latter. The 
proper proportion for the elements was 
considered. Figures of the performance 
of this thermopile are given, which show 
that for twenty-five watt-hours, a con- 
sumption of 1,000 litres of gas is required. 
This is an equivalent of a consumption of 
200,000 gramme calories per watt-hour, 
while the calculated value should be 86-4 
theoretically. The efficiency is therefore 
0.86 of one per cent, and the useful 
energy at the maximum output of the 
thermopile is a half of this, or 0.43 per 
cent. This performance is compared with 
that of a small steam engine, and is shown 
to be better. Thus, the heat required per 
watt-hour for the thermopile is 72.2 
calories, while that for the engine and 
dynamo is 83.3 calories.—Translated and 
abstracted from the Zeitschrift fir 
Elektrochemie (Breslau), January 29. 


A 


The Electric Lighting Plant of Barnstaple, 
England. 

Recently the Barnstaple (England) 
municipal lighting plant was put into op- 
eration. Barnstaple is a modern town of 
13,000 inhabitants, and feeling the need 
of a modern hghting system, it construct- 
ed an up-to-date plant at a cost of £21,- 
600 ($108,300). One unusual feature of 
the work has been the wiring of private 
buildings by the corporation. The plant 
is located on the bank of the River Taw, 
where ample water supply for condensing 
purposes is obtainable, while a railway 
passes close to the building. In addition 
there is a quay for discharging coal from 
vessels at the site selected. The generat- 
ing station is a two-story structure in 
front and contains a large battery room 
and testing room on the ground floor. 
Officers’ rooms are on the second floor. 
Back of these is the engine room and in 
the rear the boiler room. The latter 
contains three Babcock & Wilcox boilers, 
each capable of evaporating 5,000 pounds 
of water per hour, and each is fitted with 
a Babcock & Wilcox superheater, capable 
of superheating steam to a temperature 
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of 500 degrees Fahrenheit. A Green eco- 
nomizer is arranged in sections so as to 
be easily split up in case of need. The 
engine room is seventy-one feet long by 
thirty-two feet wide and twenty-three feet 
high. The chimney is of square section, 
eighty feet high. In the engine room 
are three compound vertical engines, di- 
rectly connected to three generators. The 
engines each have three cylinders, the space 
above the piston acting as a high-pressure 
cylinder, and that below as a low-pressure 
cylinder. The dynamos have each an out- 
put of 250 amperes at 500 volts, running 
at 450 revolutions per minute. They are 
of the direct-current, compound-wound, 
six-pole type. There is, in addition, a 
booster and balancer set in the engine 
room. The switchboard is of enameled 
slate, and is fitted with the latest ap- 
pliances. The accumulators are arranged 
in two batteries of 120 cells each. Each 
feeder consists of three separate cables. 
These are laid solid in wooden troughs. 
Provision is made for extensions to the 
outlying districts by means of separate 
conduits laid in the same trenches of tl 
existing mains. For street lighting, cir- 
cuits are run containing five are lamps 
each. After midnight these are cut out 
and incandesecent lamps, fixed to the 
same poles, lighted in their stead. A con- 
siderable number of Nernst lamps is 
used throughout the town. Current for 
lighting is supplied to consumers at a 
flat rate of twelve cents per kilowatt- 
hour. 
six cents.—Abstracted from the Electric- 
al Engineer (London), February 6. 


rd 
Electrical Transmission of Pictures. 


A number of ways has been proposed 
for transmitting images electrically, and 
one or two have been worked up into 
more or less practical form. There are 
two classes of apparatus—those which re- 
produce, bit by bit, the figure to be trans- 
mitted, and those which give an image of 
the whole object. It is a method belong- 
ing to this latter class which is here de- 
scribed by Herr Von St. Schneider. This 
system makes use of the Pollak-Virag 
rapid telegraph recorder and a selenium 
cell for effecting the necessary variations 
in intensity of illumination. At each sta- 
tion two ‘telephone receivers are connected 
to a small mirror so as to vibrate this in 
two directions. Corresponding telephone 
receivers are connected together, and 
within each circuit is placed a revolving 
contact maker. One of these contact makers 
makes and breaks the circuit a certain 
number of times for each revolution, and 
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this, of course, sets up corresponding 
vibrations of the two telephone receivers 
in that line. The other breaker does not 
actually break the circuit, but introduces 
a gradually increasing resistance, start- 
ing at zero and rising to a maximum, and 
The effect 
of this is to produce a comparatively slow 
motion of the ttwo telephone diaphragms 
connected in that circuit. When these two 
contact makers, which are connected to the 
same shaft, are revolved, a beam of light, 
reflected from a suitable source upon a 
screen, will travel gradually over the en- 
tire screen; starting at one end, working 
its way back and forth to the other, and 
then jumping to the first point again. The 
method of transmitting is this: A beam 
of light from an are lamp is allowed to 
fall on the mirror at the sending station. 
By a suitable grouping of lenses, the beam 
is thrown horizontally through a photo- 
graphic negative, and is then focused on 
a selenium cell. The effect of this will be 
to vary the current in the circuit contain- 
ing this cell, corresponding tto the in- 
tensity of the highs falling upon it. The 
circuit from this cell is carried to the re- 
cciving station, and there the current is 
superimposed upon the current flowing 
through an electric are. One ray from 
this are is thrown upon the receiving 
mirror. The intensity of this ray varies 
with that falling upon the selenium cell; 
and since the ray traces a path on a receiv- 
ing screen similar to that which the send- 
ing ray follows, the result is a production 
of a copy of the photograph at the receiv- 
ing station. It is, of course, necessary 
that the image be repeated at least ten 
times a second to give a constant effect 
upon the retina.—Translated and ab- 
stracted from the  Electrotechnischer 
Anzeiger (Berlin), February 5. 


then dropping to zero again. 


Copper Smelting and Refining in 
Montana. 

In the eighth biennial report on agri- 
culture, labor and industry in Montana, 
is given many interesting and valuable 
statistics relating to copper smelting and 
refining. The number of establishments 
is given at seven, with a capital of $26,- 
824,298, apportioned as follows: Land, 
$309,346; buildings, $9,195,526; machin- 
ery, tools and implements, $2,349,499 ; 
cash and sundries, $14,969,927. The 
number of salaried officials is 107, with 
salaries of $233,711, and the average 
number of wage earners 4,290, with a 
pay-roll aggregating $3,791,903.60. This 
is but one of the phases of mining prac- 
tice in Montana. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


The Tread-Kill Shaking Grate. 

The style of grate herein illustrated 
and described is known among engineers 
of power plants as the Tread-Kill shak- 
ing grate, and is manufactured exclusive- 


be shaken, and at the same time reduces 
the wear to a minimum. 

Special attention is called to the com- 
pact and simple construction of the grate 
as a whole, combined with the strength of 


Fic. 1.—ToREE-BANK GRATE WITH TWIN LEVERS. 


ly by M. H Treadwell & Company, 95 and 
97 Liberty street, New York. 

It is of most modern and improved 
design, being so constructed as to give 
a maximum strength with a maximum air 
space. It is applicable to all styles of 
boilers, being in use under every known 
type, and each set is built especially for 
the furnace it is intended to occupy. 

They are made for every size furnace, 
particularly for the large horizontal and 
water-tube boilers. The grate consists of 
rocking bars which are set in a frame and 
operated by means of levers attached to 
the front. 

The grate is made in sections of such 
dimensions as to absolutely prevent warp- 
ing. The side and centre carrying bars, 
forming the supports for the rocking 
bars, are of massive design, substantially 
constructed for the weight carried by 
them. They are so constructed as to re- 
ceive the trunnions on the ends of the 


each individual bar, every member being 
designed so as to prevent warping. 
No part of the grate, under the severest 


builders of boiler fronts, but they build 
the Tread-Kill grate so as to make it ap- 
plicable to every style of front. 

Fig. 1 shows a three-bank grate with 
twin levers arranged to shake in six units, 
three front and three rear. The handles, 
fulernms and jaws are made of the best 
quality malleable iron, while the shaking 
levers and rods are of forge steel. 

These grates are manufactured at the 
Myerstown, Pa., works of the above-men- 
tioned company, and every set of grates 
is fitted up in complete working order 
before shipment. i 

Fig. 2 shows the following parts: (1) 
bolt for jaw with washer and pin; (2) 
jaw; (3) pipe carrier support; (4) bolt 
for link and lever connection; (5) shaking 
har (top view); (6) handle bar, single 
connection; (7%) handle for double con- 
nection; (8) shaking bar, bottom view; 
(9) bolt for connecting bar; (10) con- 
necting bar; (11) end stationary grate; 
(12) bolt for fulcrum; (13) fulcrum. 

Fig. 3 shows a grate, three banks wide 
and two units deep, and illustrates the 
shaking movement, which will break 


Fig. 2.—ADJUSTABLE PARTS OF SHAKING GRATE. 


conditions, will break or burn. These bars 
are made to burn all kinds of coal, includ- 
ing the larger grades of anthracite and 
bituminous, and also the cheaper and 


Fic. 3.—THREE-BANK GRATE ILLUSTRATING SHAKING MOVEMENT. 

The wearing surfaces be- 
ing protected, adds materially to the ease 
with which a grate loaded with fuel may 


rocking bars. 


smaller sizes, the air space being provid- 
ed to facilitate combustion. 


M. H. Treadwell & Company are also 


clinkers and clean the fire instantly from 
front to rear, where free burning coal is 
used. 

These grates have recently been in- 
stalled in the several following pow- 


er-houses: Rockland County Light 
and Power Company, Orangeburgh, 
N. Y.; Bergen County Gas and 


Electric Company, Hackensack, N. J.; 
power-house, Lebanon Steam Plant, 
Lebanon, Pa.; central station power- 
house, Reading terminal, Pennsyl- 
vania & Reading Railroad, Philadel- 
phia, Pa.; Tarrytown Water Company, 
Tarrytown, N. Y. 
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A New Lineman’s Climber. 

In the accompanying illustration is 
shown a new lineman’s climber which has 
recently been placed upon the market, and 
which is the result of a careful designing 
to eliminate any structural weakness or 
disadvantages of older styles. This 
climber is made of borasic steel, hardened 
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spindle by means of a pair of spiral gears 
which are encased so that they are free 
from dirt and chips. The driving arbor 
receives its motion from the head-stock 
lathe spindle through a train of three 
spur gears, one of which is screwed on 
to the nose of the lathe spindle and has 
a wide face. Any of the regular change 


A New TYPE CLIMBER. 


and tempered by a secret process and cov- 
ered with a heavy coating of while metal 
chemically prepared. This makes it 
absolutely rustless and obviates entirely 
the danger of loose or broken rivets. The 
spur is welded in, making practically one 
piece. The loops are made in the forging, 
and the combination makes one of the 
safest and most complete climbers yet 
designed. 

This climber is manufactured by the 
Smith & Hemenway Company, 296 Broad- 
way, New York city. 


The Universal Gear-Cutting and 
Milling Attachment for 
Lathes. 

The accompanying illustrations show 
a new attachment for lathes which will 
take the place of gear-cutting and mill- 
ing machines for many kinds of work. 
It is designed for use by tool and model 
makers, experimental and all workers de- 
siring to do fine, accurate work. ‘The 


Fie. 2.—CuTtinec FLUTES IN Taps AND REAMERS. 


bracket piece which contains the driving 
mechanism is attached to the cross-feed 
slide of the lathe in place of the regular 
tool block. The driving arbor which 
runs through this bracket piece trans- 
mits motion to the upright or cutter 
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gears furnished with the lathe may be 
used for the other two driving gears and 
by using different combinations a large 
number of speeds for the cutter may be 
secured. The intermediate gear is on an 
adjustable quadrant which swivels on the 
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horizontal angle. The frame piece, con- 
taining the spindle, indexing mechanism 
and the overhanging arm, swivels on the 
vertical feed slide which is graduated 
and allows fine adjustment to any verti- 
cal angle. By means of these two feed 
adjustments and the crose and vertical 
feeds, cuts of any desired angle may be 
made. 

For milling operations requiring a 
vise, the frame piece, containing spindle 
and indexing device and overhanging 
arm, is removed and the vise arrange- 
ment is attached to the vertical slide. 
This may also be swiveled to any angle. 
In using this vise arrangement, the mill- 
ing cutters may be driven by the head- 
stock spindle. 

Chucks, centres, etc., may be used on 
both the head-stock spindle of the lathe 


Fie. 1.—For CUTTING Spur, BEVEL oR MITRE GEARS. 


frame piece and allows 
a cross movement of 
the entire frame piece 
and slide rest and ac- 
commodates the cut- 
ters to the various 
sizes of work. The 
automatic longitudinal 
feed or the hand-crank 
may be used to feed 
the cutter to the work. 

The base of the 
swivel dividing head 
is securely clamped 
to the lathe bed by 
means of two bolts and a binder plate 
and has longitudinal, cross and vertical 
feeds which are operated by a hand-crank. 
The upright part swivels on the cross- 
feed slide, which is graduated and ren- 
ders it capable of fine adjustment to any 
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and the spindle of the swivel dividing 
head, as the taper holes and nose of both 
spindles are of the same size. 

Gears may be cut as large as the swing 
of the lathe. A complete index is fur- 
nished and all number of teeth may be 
cut from one to fifty and nearly all num- 
bers up to 360. Brown & Sharpe or any 
standard milling and gear cutters can be 
used. i 

Fig. 1 shows the attachment ar- 
ranged for cutting spur, bevel or mitre 
gears, milling cutters, etc. Fig. 2 shows 
the attachment arranged for cutting 
flutes in taps, reamers, ete. 

This attachment is designed by the 
Seneca Falls Manufacturing Company, 
420 Water street, Seneca Falls, N. Y., 
U. S. A., for use on the well-known 
“Star” foot and power engine lathes, 
nine-inch to thirteen-inch swing. 
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A New Internal Combustion Engine. 

The Westinghouse Machine Company, 
whose three-cylinder, vertical, single-act- 
ing, internal combustion engine is well 
known, has been for some time engaged 


in developing the double-acting engine, . 


and it is now prepared to build this type 
for powers ranging as high as 3,000 horse- 
power. As this type of engine possesses 
features somewhat novel to those accus- 
tomed to the usual reciprocating engine 
design, a brief description may be of in- 
terest. 

Fig. 1 shows a perspective view of a 
single-crank engine of the new type. Fig. 
2 that of a double-crank engine. 

The general design of the engine re- 
sembles to a noticeable extent that of a 
modern high-speed tandem-compound 
steam engine in the arrangement of cyl- 
inders, frames, bed-plates, bearings, fly- 
wheel and generator. This resemblance 
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an explosive mixture varying in richness 
according to the load, this engine em- 
ploys a mixture of unvarying quality, 
which is initially proportioned according 
to the nature of the gas used, but which 
remains constant under all conditions of 
load. As the load upon the engine in- 
creases or decreases, a corresponding 
greater or lesser quantity of mixture is 
admitted to the cylinders, thus utilizing 
at all times an explosive mixture of 
maximum strength, resulting in higher 
thermal] efficiency and economy of fuel. 
The construction of the engine is in 
many respects unique, in that it departs 
materially from the accepted European 
design, and embodies many established 
features of modern steam engine prac- 
tice, which have been so instrumental in 
bringing about the success of the well- 
known Westinghouse vertical, single-act- 
ing type. From crank to cylinders, the 
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these reservoirs, thus avoiding a large 
amount of piping about the engine. 
Through the bed-plate extend the four 
vertical exhaust pipes, which connect im- 
mediately below with an exhaust main. 
The exhaust passages leading from the 
valve chambers are cast integral with the 
cylinders, upon their under sides, and 
are water cooled. 

At the ends of each cylinder occur hor- 
izontal side ports, resembling straight 
steam ports, which communicate with re- 
movable combustion chambers. The cyl- 
inders are closed by water-jacketed heads, 
those located between the two cylinders 
being split diametrically for facility in in- 
spection of the interior, and the two 


_halves are united with a ground fit, no 


packing being found necessary. This 
feature obviates the necessity for com- 
pletely dismantling the engine for inspec- 
tion. 
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[Copyrighted 1902 by the Westinghouse Machine Company.) 


SINGLE-CRANK, DOUBLE-ACTING INTERNAL COMBUSTION ENGINE. 


is further carried out in the matter of 
crank effort. Each and every revolution 
is accompanied by two impulses, one oc- 
curring at each successive in-stroke and 
out-stroke. The engine operates, there- 
fore, upon the four-stroke cycle, involv- 
ing distinct periods of admission, com- 
pression, explosion, expansion, and ex- 
haust; a cycle yielding the highest prac- 
tical, as well as theoretical, thermal effi- 
ciency and economy of fuel. 

The employment of the four-stroke 
cycle involves a feature of the greatest 
importance, that of positive scavenging. 
The engine under description scavenges 
thoroughly and completely upon the re- 
turn stroke of the pistons, which then 
draw, in their charge of explosive mix- 
ture, undiluted either by products of 
combustion or by scavenging air. 

In direct distinction from the use of 


construction is that of a horizontal steam 
engine suitably strengthened in propor- 
tion to the increased maximum pressure 
resulting from the rapid combustion of 
the highly compressed gases. ‘The de- 
sign of cylinders, pistons and valves, of 
course, departs materially from steam en- 
gine practice. The cylinders are double 
walled, with the outer walls split peri- 
pherally to permit independent expan- 
sion and contraction without placing 
the cylinder casting under stress. The 
two cylinders are united at the top by 
heavy tie rods, engaging peripheral 
bosses, and at the bottom by a stout cast- 
iron distance-piece. The rear section of 
the bed-plate which supports the two cyl- 
inders is cored hollow with a central di- 
viding wall and serves as a reservoir for 
incoming and outgoing circulating water. 
All connections are piped directly to 


The location of the valves and com- 
bustion chambers in the new design is 
especially fortunate, and the contrast be- 
tween the simplicity of this arrangement 
and the formidable complexity of numer- 
ous European types is striking. The ar- 
rangement shown in the accompanying 
illustration accomplishes the same pur- 
pose at far less cost and with less com- 
plexity. The combustion chambers are 
independent castings with plain ma- 
chined faces, circular valve-liner seats, 
and cored-out passages for circulating 
water. Both admission and exhaust 
valves, which are of the standard poppet 
type, operate vertically and with opposite 
throw. They open by cam movement 
and are held to their seats by spring 
pressure. The central space, closed by 
the admission valve above, and the ex- 
haust valve below, communicates directly 
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with the cylinder port before mentioned ; 
the exhaust space with the exhaust pas- 
sages on the under sides of the cylinders ; 
the admission space with the supply pipe. 
This supply pipe is a rectangular cast- 
iron main extending along the entire 
front and provided with openings oppo- 
site each admission valve. It receives its 
supply from the governor chamber lo- 
cated midway between the two ends, this 
in turn communicating with a mixing 
chamber supplied on the one hand with 
gas and on the other with air through 
suitable valves. These two valves are 
shown in Fig. 1, and are provided with 
graduated indices, so that the exact pro- 
portions of gas and air may at all times 
be visible, and under the control of the 
attendant. Another feature of the great- 
est importance is found in the provision 
for interchangeable parts. Each valve, 
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by means of a flexible pipe connection pro- 
vided with special swinging joints. It 
then flows through the hollow piston-rod 
to the front and rear pistons, through 
which it circulates, finally emerging 
through a bronze tail rod extending 
through the rear head, there emptying 
into a cast-iron jacket communicating 
with the hot-water return pipe. Sim- 
ilarly, cold water is conducted through 
suitable pipes to the cylinder jackets, 
thence to the jackets surrounding the 
exhaust valves and ports, and finally to 
the return pipe, emerging at a sufficiently 
high temperature for use in heating and 
drying coils, regulators, ete. By the above 
method the proper temperature relations 
between pistons and cylinders are at all 
times secured, thus allowing close piston 
fits to be employed without danger of 
excessive friction or rupture. This point 
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bustion cycle is taken up in the forward 
cylinder. The rear cylinder may then be 
thrown into normal action. 

Oiling is accomplished by steam engine 
appliances, such as sight-feed cups, cylin- 
der pumps, and oil rings for crank pins. 

The engine is governed by a sensitive 
flyball governor of the standard design, 
protected by a circular housing. It oper- 
ates a vertical piston valve supplying a 
fuel mixture of constant quality, but in 
quantities proportionate to the load. 

The single-crank engine is at present 
manufactured in sizes ranging from 250 
to 750 horse-power, and the double-crank 
from 750 to 1,500 horse-power. In the 
latter, cranks are placed at ninety degrees 
angularity, giving four impulses per rev- 
olution, and a crank effort corresponding 
to that of a cross-compound double-acting 
steam engine. 


together with its spindle and seating 
spring, is independently mounted, and 
by simply removing the bolts from the 
bonnet, the entire valve, seat and liner 
may be drawn out for inspection or re- 
placement by a spare. Similarly, the 
igniters, which are of the “make and 
break” electrical contact type, employed 
in all Westinghouse engines, are mount- 
ed in a removable plug extending into the 
combustion chamber through the side 
walls. 

The valve gear is of the standard 
cam and roller pattern, also employed 
in the Westinghouse vertical engines, and 
is driven by a helical gear, engaging a 
similar split gear bolted around the main 
shaft. 

The method of circulating cooling 
water through the pistons is unique. This 
water enters a cavity on the cross-head 


may be more readily appreciated from 
the fact that a cold piston clearance of 
approximately one-sixteenth inch is neces- 
sary in moderate-sized engines not fitted 
with water-cooled pistons. The pistons are 
constructed in two parts, with packing 
rings and babbitted bearing surfaces. They 
are secured in position on the rods by in- 
ternal nuts and present plain convex sur- 
faces to the burning gases. Piston rods 
are of forged steel, with bored water 
ducts. The packing for both piston rod 
and tail rod is of metallic ring type. 

The engine is started by compressed 
air pumped into a steel reservoir during 
a previous run before shutting down. 
For this purpose a special disengaging 
gear is provided which isolates the rear 
cylinder, and on admitting the com- 
pressed air allows this cylinder to operate 
as an air motor until the regular com- 
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It is of interest to note that several 
installations of this type of engine are 
in progress. The first to be put into op- 
eration will be at the works of the 
‘onsolidated Industries Company, Bata- 
via, N. Y., employing 250-horse-power, 
single-crank, double-acting engines, di- 
rect-connected to Westinghouse alternat- 
ing-current generators, operating in par- 
allel upon a general light and power dis- 
tribution system. A special coke and gas 
process, known as the Lowe, will be em- 
ployed, yielding three products—metal- 
lurgical coke, coal and water gas, the for- 
mer to be retailed and the latter used for 
power purposes. 

A second installation at the works of 
the Atlantic Refining Company, Phila- 
delphia. The engines are double-crank, 
double-acting, of 500 horse-power each, 
and are direct-connectedsto 350-kilowatt 
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three-phase generators arranged for par- 
allel operation. The engines will operate 
upon rich oil gas of approximately 1,400 
British thermal units per cubic foot, a 
by-product of the refining process. 

A third interesting installation, at 
Hillburn, N. Y., will supply the entire 
Ramapo valley with light and power from 
a new station now building for the Rock- 
land Electric Company. This plant will 
also operate upon producer gas, using the 
Loomis-Pettibone process. The producer 
plant is located in a separate building 
and supplies water gas to the Ramapo 
Iron Works and the Ramapo Foundry 
Company, for heating and metallurgical 
purposes, as well as power gas to the gen- 
erating station. The electrical distribut- 
ing system will supply power to local in- 
dustries, as well as lighting for the Ram- 
apo valley, some fourteen miles in extent. 
The equipment aggregates 1,200 horse- 
power, employing 350-horse-power sin- 
gle-crank engines of the double-acting 
type, and a small vertical single-acting 
engine for driving the exciter. Each main 
engine is direct-connected to polyphase 
generators, arranged for parallel opera- 
tion. This plant will be one of the first 
alternating-current stations in the coun- 
try to be operated from gas power. 

A further and more recent instance of 
the confidence placed in the gas power 
apparatus is that of the Potosina Electric 
Company, of San Luis Potosina, Mexico, 
a town of 70,000 inhabitants, situated at 
an elevation of 6,000 feet above the sea 
level, about 275 miles northwest of Mex- 
ico City. The town was formerly sup- 
plied with electric light and power from 
a double-crank steam-driven plant, which 
passed into the control of the present 
company and has been converted into a 


gas central station. 

The plant has been laid out for five 
main units, an exciter unit, and a com- 
pressor, aggregating 1,225 horse-power, 
and will employ the Loomis-Pettibone 
process for generating a power gas of 
approximately 120 British thermal units 
per cubic foot, calorific value. At the 
present time but five engines will be in- 
stalled, comprising three 160-horse- 
power, single-crank, double-acting ma- 
chines, direct-connected to polyphase 
generators, operating in parallel upon the 
general 2,200-volt, three-phase distribut- 
ing system; one 50-horse-power two-cyl- 
inder vertical single-acting, direct-con- 
nected to an exciter; and one 14- 
horse-power two-cylinder vertical com- 
pressor engine. The remaining units, 
each of 340 horse-power, will be installed 
later, when required. The producers will 
be located in a separate gas house and 
the best grades of Virginia coals will 
be used for gasification purposes. 
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A New Insulating Line Material. 

This material is made up in several 
forms, all of which are modifications of 
a certain peculiar base. “Diamant” is 
made for moulding up into overhead 
line material, “Dialite’ for single and 
stranded iron and copper cable insulation, 
“Diamastic” is an elastic compound for 
painting ships’ bottoms and bridge-work 
and general iron and structural work, 
and “Diatrine” is for treating dry core 
paper for cabling. “Dialite’*is made up 
into such forms that it can be applied 
either concentrically, longitudinally or 
spewed on with the regular American 
seamless machines on standard conduc- 
tors. It is also made up into all classes 
of mechanical rubber goods, such as joint- 
ers’ mats, floor mats, rubber goods and 
other articles. It is also made up for 
use as the regulation adhesive tape for 
line and cable work. “Dialite” gives a 
high initial ohmic resistance, and has a 
high puncture resistance. It is non-ab- 
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sorbent and non-hygroscopic. Owing to 
the process of manufacture, it contains 
but three per cent of reclaimed rubber, 
which allows it to be manufactured at 
a considerably reduced cost. This in- 
sulation is stated to be used extensively 
at the present time by the British Govern- 
ment, for general insulating material on 
cable and conductor coverings, and is 
giving satisfaction. A cable which had 
been installed in a temporary man-way 
was taken up after two years’ service, and 
showed under mechanical and electrical 
tests an efficiency practically as high as 
the initial condition. 

“Diamant” is formed from plastic ma- 
terial, and is pressed up into any suitable 
shape for overhead line construction, and 
also for controller parts. This has stood 
very high electrical tests, and is claimed 
to be non-hygroscopic, being less absorb- 
ent than porcelain. Materials made up 
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under a pressure of 200 pounds will with- 
stand a crushing strain of 2,000 pounds, 
and have a tensile strength of 6,000 
pounds. This material is applicable for 
the manufacture of telephone receivers 
and transmitters, and can be bored, 
tapped and drilled. It is unaffected by 
temperature changes, and will withstand 
a heat test of 350 degrees Fahrenheit for 
three and one-half hours without losing 
formation or becoming plastic. As a 
third-rail insulator this material is 
claimed to have some excellent features. 
It is resonant when struck, is resilient, 
and will receive the hardest blows with- 
out fracture. Due to its homogeneous 
quality, it is adapted to high-tension in- 
sulation. On a test, a slab one-half inch 
thick and three inches in diameter gave 
a resistance of 25,000 megohms, with no 
puncture, at 40,000 volts, alternating 
current. After twenty-five houre’ immer- 
sion in a brine tank, at seventy degrees 
Fahrenheit, the absorption was one-half 
of one per cent. 

“Diatrine” is a new process for treat- 
ing dry core paper for cable insulation. 
By eliminating the oils which have a 
tendency toward carbonization, the paper 
is impregnated with a solution which will 
allow it to be used as an insulator with- 
out the danger of it becoming charred 
or carbonized. With a sheet of paper im- 
mersed in a brine tank at seventy degrees 
Fahrenheit, this had a resistance of 2,000 
megohms, and showed no puncture at 
5,000 volts, alternating current. 

This material is the invention of, and 
is manufactured by, Mr. J. Francis Sher- 
idan, who is just placing this material 
on the American market, and tests are 
invited to substantiate the figures which 
Mr. Sheridan has supplied. Mr. Sheri- 
dan’s present headquarters are at 1,717 
Chadwick street, South Philadelphia, Pa. 


Large Three-Phase Locomotives. 

Ganz & Company, of Budapest, have 
secured the order for three high-pressure 
three-phase locomotives for the Adriatic 
Railway. These will be capable, when 
running at a speed of forty miles per 
hour, of exercising a normal tractive force 
of 8,000 pounds, and a maximum tractive 
force of 12,000 pounds. When running 
at a speed of twenty miles per hour they 
will be capable of exercising a normal 
tractive force of 14,000 pounds, and a 
maximum tractive force of 22,000 pounds. 


Each locomotive will have four axles, and 
will weigh fifty-six tons. The motors 
will be supplied with three-phase current 
at 3,000 volts. As passenger locomotives, 
the motors will be used in cascade con- 
nection while starting. As goods train 
locomotives, they will always run in cas- 
cade connection. 
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DOMESTIC AND EXPORT. 


A NEW TELEGRAPH COMPANY—It has been announced that a 
new telegraph line, to link all of the important cities in the United 
States, is being promoted by Messrs. Ralph and Max Orthwein, of 
St. Louis. The company is stated to have secured $500,000 in St. 
Louis to back the enterprise. 


A LARGE COPPER COMPANY FORMED—A combination of 
copper mining companies, with $500,000,000 capital, has been con- 
solidated under the name of the United Metals Selling Company. 
The mines under this control are stated to be the Amalgamated 
Copper, the United Copper, Lake Copper, Calumet and Hecla, United 
Verde, Green Consolidated, Allouez, British Columbia, Montreal and 
Boston, Quincy Company, Tamarack, and Tennessee. It has also 
been reported that the Lake Copper Company, with $155,000,000 
capital, will be formed to take over the stocks of the Copper Range 
Company, and also of the Tri-Mountain properties. 


A PLAN TO UTILIZE THD POWER OF THE GREAT LAKES 
—It is announced that a project to harness the waterways a+ the head 
of the lakes, and secure power for a large electric system for Duluth, 
West Superior and the entire iron range, is the purpose of the 
formation of the Highlands Canal and Power Company, of West 
Superior, Wis. The site for the power-house is to be selected very 
soon, when active work will begin. All the streams and lakes which 
cover the region will be tapped to create a central reservoir, and the 
plan contemplates the development of 500,000 horse-power. The 
promoters are stated to be Captain Alexander McDougall, founder 
of the Superior Shipyards, and H. C. Cokefair, of New York, who 
is chief engineer and manager. 


HAVANA ELECTRIC RAILWAY—The Havana Electric Railway 
Company, the corporation which operates about forty miles of 
trolley line in and about Havana, has recently inaugurated the 
custom of issuing weekly statements of earnings. For the first 
week in February, the company’s gross receipts were $26,847, in 
Spanish silver, an increase of $3,913, while for the period from 
January 1 to February 14, the total gross earnings were $155,000, 
an increase of $24,130. This amount is equal to $111,311 in Ameri- 
can money, taking the rate of exchange at $1.40. The Havana 
Electric Company operates the city of Havana, with branch lines 
to Vedado, Cerro, Jesus del Monte, the principal suburbs of the 
city. The company was incorporated in New Jersey for the pur- 
pose of acquiring the Ferro Carril Urbano Omnibus of Havana, 
which was organized in 1876. The company’s franchise runs until 
1958. It has common stock amounting to $7,500,000, preferred 
stock of $5,000,000, bearing six per cent, and $7,500,000 at five per 
cent bonds. The company is controlled mainly by Canadian inter- 
ests and the latest reports from Havana are to the effect that its 
control has been acquired by the Cuba company, whose railroad 
from Cienfuegos to Santiago was recently completed. 


ELECTRIC LIGHTING. 


PITTSBURG, PA.—The King Electric Light Company has been 
granted a franchise to erect poles and string wires along the public 
highways in St. Ferdinand and Central Townships, for a term of 
forty-five years. — 


LYNCHBURG, VA.—Work has been begun on the new power- 
house for the Lynchburg Water Power Company, to cost $100,000. 
Power will be supplied for lighting the city, as well as for manu- 
facturing purposes. 


NIAGARA FALLS, N. Y.—The Buffalo & Niagara Falls Electric 
Light and Power Company has elected the following directors for 
the ensuing year: George Urban, Jr., Wilson S. Bissell, W. C. War- 
ren, Edward Michael, Daniel O’Day, John N. Scatchard, William R. 
Huntley and Charles R. Huntley. 


NIAGARA FALLS, N. Y.—The Toronto & Niagara Power Com- 
pany, which a short time ago was granted a franchise for power 
development on the Canadian side of the river, has given notice that 
it will ask Parliament to permit the capital stock to be raised to 
$6,000,000 and the bond issue to $5,000,000. 
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SANGER, ORE.—The Sanger Gold Mines Company, in order to 
cheapen the cost of opening the mine, is utilizing the exclusive 
water rights of Eagle River, located within three miles of the 
property. The water rights are entirely controlled by the com- 
pany, and will furnish from 1,000 to 2,000 horse-power. 


SCHENECTADY, N. Y.—The Hudson River Water Power Com- 
pany has purchased the Alanson summer property at Conklingville, 
Saratoga County. The purchase carries with it all the water rights 
and secures the dam across the Sacandaga River at that point. The 
purchase price is said to be about $100,000. The power company 
will construct an immense reservoir, which will flood a vast amount 
of territory and make a lake about thirty-five miles long. 


ELKLAND, PA.—It is rumored that a corporation will be formed 
by the Potter Gas Company and capitalists from Pittsburg, Brad- 
ford and other places, to erect at some point along the line of the 
Potter Gas Company a mammoth power-house for the supplying 
of electric power. It is intended to furnish power for running 
manufacturing plants, etc., at a cost much below the cost of fuel 
now in use, and it is proposed to make this power available in 
Lawrenceville, Tioga, Williamsport, Mansfield, Blossburg, Wellsboro, 
Corning, Elmira and other places. It is said that about fifteen 
acres of land will be required for the use of the power-house, and 
that some 200 men will be employed by the corporation. 


PERSONAL MENTION. 


MR. CALVIN W. RICE has been elected a member of the British 
Institution of Electrical Engineers. 


MR. THOMAS J. FAY has retired from his connection with the 
Storey Motor and Electric Company, of Harrison, N. J. Mr. Fay 
was general manager of this company. 


MR. STUART S. CRIPPEN, a scientist who bas given much 
study to advanced questions in chemistry and electricity, has been 
in New York and eastern cities during the past few days. 


MR. ISAAC L. RICE has been reelected president of the Con- 
solidated Railway Electric Lighting and Equipment Company, of 
New York city. Mr. John N. Abbott retires from the company. 


MR. CHARLDS F. SCOTT, president of the American Institute 
of Electrical Engineers, and president of the Engineers’ Society of 
Western Pennsylvania, has reprinted and is presenting to a number 
of friends the response to a toast at the twenty-fifth anniversary of 
the Engineers’ Club, of Philadelphia, held on Saturday, December 
6, 1902, entitled “The Engineer of the Twentieth Century.” 


MR. FRANK B. RAE, consulting engineer, New York city, has 
arrived at Parral, Mexico, and is looking over the ground at the 
mines of the Terrenates Consolidated Mining Company, preparatory 
to a complete installation of electrical equipment. The plant will 
embrace two 300-horse-power De Laval turbine dynamos of 200 kilo- 
watts each; two 50-horse-power electrical hoists, and two 350-gallon 
pumps. The power will be transmitted on aluminum conductors 
one and one-quarter miles to the distributing centre. 


DR. A. E. KENNELLY, Harvard University, lectured on “The 
Laying of the Mexican Government Mexican Gulf Cables” be- 
fore the New York Electrical Society, February 18, 1903. The 
story of the cable-making and laying was illustrated by frequent 
lantern slides. Representatives of all the prominent cable firms 
in New York city were present, and the collection of cables recently 
presented to the New York Electrical Society, by the family of the 
late Cyrus W. Field, was inspected with much interest. 


AXEL O. BENDICHSEN, Wm. C. Wall, Jr., Clarence R. Dean, 
Henry M. Bascom, Albert E. Blackman, Joseph Guttman, Wm. 
Hogan, Richard J. Riedl, William Mackay, Norman K. Althause, 
William W. Cully, Alfred R. Tahl, Alfred Bourgeois, Frank Gardner, 
Alfred J. Thompson, Emile C. Boerner, Jr., T. P. Teale, Jr., M. S. 
Clawson, G. W. Hallock, Alonzo C. Bell, Alfred W. Eckhoff, W. C. 
Minier, Bernard B. Neal, Charles V. Walter, A. Th. Moberg and 
Harry J. Smith, have been elected members of the New York Elec- 
trical Society. 
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ELECTRIC RAILWAYS. 


DES MOINES, IOWA—The Des Moines, Mount Ayr & Southern 
Railway Company has been incorporated at Creston to build an 
electric line tc Mount Ayr from Creston. 


NYACK, N. Y.—The state board of railroad commissioners has 
granted a certificate of necessity to the Rockland Railroad Com- 
pany, giving it permission to construct a trolley system in the 
town. 


MOUNT HOLLY, N. J.—The board of freeholders has granted. 


permission to the People’s Traction Company to construct a trolley 
line between Mount Holly and Burlington along the pubtie road, a 
distance of seven miles. 


FREDONIA, N. Y.—The village board has granted a franchise 
for fifty years to the Lake Shore Traction Company. The road is 
to begin by May 15 next and be completed in one year from the 
date of granting franchise. 


BUFFALO, N. Y¥.—The Ridge Road Electric Line, which pro- 
poses to operate a trolley Hine through Buffalo, Niagara Falle and 
Rochester, has been capitalized at $3,500,000, and the work of con- 
struction will be begun at once. 


NEWCASTLE, PA.—Five new extensions to the traction system 
here have been planned by the Newcastle Street Railway Company, 
to cost in the neighborhood of $250,000. The extensions will be 
built as fast as the necessary franchises can be secured. 


CHARITON, IlOWA—Citizens of Chariton and Knoxville have 
formed an electric railroad company with a capital stock of $100,000. 
The name will be the Chariton, Knoxville & Southern Railway Com- 
pany. The road is expected to cost about $400,000. 


SCRANTON, PA.—The Scranton Lake Speedway Company, with 
a capital of $100,000, has been incorporated by C. G. Boland, W. P. 
Boland, Dr. G. E. Hill, Patrick Cusick and James J. Crohan. The 
company will ‘build am electric road to East Mountain in the vicinity 
of Mountain Lake, where a pleasure park is to be laid out. 


TRENTON, N. Y.—Articles of incorporation of the Augusta & 
Aiken Railway and Electric Company have been filed. The capi- 
tal stock is placed at $2,300,000, and the company will build elec- 
tric railways and electric lighting and gas plants. The incor- 
porators are: K. K. McLaren, H. O. Coughlin and Louis B. Dailey. 


BLOOMINGTON, ILL.—The Bloomington & Joliet Railroad was 
incorporated recently to build interurban roads to connect the prin- 
cipal cities in Illinoig. It is licensed to construct a line parallel to 
the Chicago & Alton Railroad between Bloomington and Joliet, con- 
necting at Joliet with the electric line now running into Chicago. 


CINCINNATI, OHIO—The Cincinnati & Columbus Traction Com- 
pany has filed with the Secretary of State at Columbus its certi- 
ficate of increase of stock from $10,000 to $2,500,000. Half of this 
amount is to be five per cent cumulative preferred stock, the balance 
to be common. It is stated that the entire amount has been sub- 
scribed. 


LEXINGTON, KY.—The Blue Grass Consolidated Traction Com- 
pany has given a bond of $1,000 to Woodford County, guaranteeing 
to begin work on the Frankfort, Versailles & Lexington electric 
road by April 1. The contract also binds the company to have 
the whole work completed and cars running in two years from that 
date, at the outside. 


MACON, GA.—The Macon Light and Railway Company has 
mortgaged its entire property to secure an issue of bonds. The 
mortgage is for $1,000,000, and the North American Trust Company 
is named as trustee. The bonds will be fifty-year gold bonds, bear- 
ing interest at five per cent. The money realized will be used to 
improve the company’s plant. 


BALTIMORE, MD.—At a meeting of the Kent & Cecil Light, 
Power and Electric Railway Company, held recently at Elkton, 
it was ordered that a form of contract for the construction of the 
road from Chesapeake City to Newark, Del., via Elkton, be drawn 
up and reported immediately to the directors. A survey of the 
proposed line will be made at an early date. 


HUDSON, MICH.—tThe projectors of the new electric railway 
to run from Toledo to Chicago, paralleling the Lake Shore Railroad, 
have the right of way for their system laid out. They guarantee 
to have the road completed as far west as Sturgis before Decem- 
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ber 20, 1903. The road is in reality an extension of the electric 
road now in operation between Toledo and Adrian. 


HUNTINGTON, IND.—The county commissioners have granted 
a fifty-year franchise to the Fort Wayne & Southern Traction Com- 
pany for a hine between this city and Marion, by way of Warren. 
All necessary franchises in Huntington County have now been 
obtained. The company is essentially the same as the Fort Wayne 
& Southwestern. Work is to be begun in the spring. 

OWENSBORO, KY.—An interurban electric railway, costing 
$1,000,000, running from Owensboro through sixty miles of the 
most fertile section of the Green River country, will be started in 
a few weeks. In six months, the promoters say, the road will be 
finished. It will extend from this city to Curdsville, on Green 
River, up the river to Delaware, to Calhoun, and thence to Hart- 
ford. 


MIDDLETOWN, N. J.—Work has been commenced on the new 
trolley line between Keyport and Red Bank. The company pro- 
poses to run the road on private right of way altogether, and nearly 
all the rights of way have been secured. After the main line has 
been constructed spurs will be run to nearby towns not on the 
direct route. It is believed that the line will be in running order 
before the first of February. 


DES MOINES, IOWA—tThe Interurban Railway Company con- 
templates constructing seventy-five or eighty miles of interurban 
lines next season. Surveys from Colfax to Newton are now in 
progress, and it is the intention to build south from Colfax to 
Prairie City, twenty-five miles southeast of Des Moines on the 
Keokuk line of the Rock Island. A power-house will be erected at 
Colfax from which power will be furnished to operate cars on the 
Prairie City line. 


TOLEDO, OHIO—An agreement has been reached by the repre- 
sentatives of the Toledo & Western, the Garret, Auburn & Northern 
Indiana and the Chicago & Indiana Air Line Railway companies 
for a through electric line between Toledo and Chicago. The 
Toledo & Western Railway has already been constructed as far as 
Fayette, near the Indiana line. The project is pushed by a syndi- 
cate headed by Judge C. M. Stone, Luther M. Allen and J. E. Sea- 
graves, of Cleveland. The road will pass through Goshen and 
South Bend. 


CINCINNATI, OHIO—The Cincinnati Interterminal Company 
has filed articles of incorporation, with a capital stock of $10,000, 
which will be increased at an early date. The company proposes to 
build connecting railroad lines and switches in the business por- 
tion of the city, between the different freight depots, and switch 
and transfer freight by electric motive power. The company also 
proposes to build depots for the convenience of the business people 
of the city, and will go to work on the plans as soon as franchises 
have been secured. 


PORTLAND, IND.—A plan to build a link of interurban road, 
connecting the Union Traction Company, of Indiana, and the West- 
ern Ohio Traction Campany, of Ohio, is under way, and if carried 
to success it means a through route from Indianapolis to Cleve- 
land, Ohio. The plan is to construct a Hine from Portland to Celina, 
Ohio, and it is asserted that the road will surely be built provided 
there is a gift of the right of way. Portland is asked to give eleven 
niiies. from here to the state line; Coldwater, Celina and Fort Re- 
covery, Ohio, has each agreed to give five miles. West from this 
city the other half of the link will be looked after by the Muncie & 
Portland Traction Company, which has practically the entire right 
of way secured, and will begin actual construction when the weather 
permits. 

OTTAWA, ILL—The Ottawa, Marseilles &- Morris Railway 
Company has been incorporated with a capital of $50,000 by the 
following directors: M. T. Moloney, A. J. Moloney, M. A. Flynn, 
James F. Moloney and James J. Graham, of Ottawa. The com- 
pany will build an electric road to connect Ottawa, Marseilles, 
Seneca and Morris, and it ig said work will begin without delay. 
The route of the new line will parallel the Rock Island, running 
on a private right of way between the Illinois and Michigan canal 
and that road. It is the present intention to cross Fox River near 
the Rock Island bridge. It is announced that the Iliinois Traction 
Company, which is now successfully operating cars to Ladd, will 
begin work on the extension to Ottawa in the spring, and if the 
Marseilles line is constructed will enter into transfer arrangements 
with the new company. 


February 28, 1903 


ELECTRICAL SECURITIES. 


For the past week there has been little animation in financial 
conditions. The quotations for the end of the week show slight 
declines in comparison with a week ago. The steady support ac- 
corded a number of raided securities has considerably checked 
bear operations and professional sentiment inclines toward a con- 
tinuance of bettering tendencies. 

Legislation is still holding the attention of the speculative in- 
terests, and the outcome of the Aldrich bill, the Elkins bill and 
other so-called “anti-trust” measures is eagerly awaited. 

The figures given in the last report from the Bureau of Statis- 
tics show that the excess of exports over imports for the month 
of January was $48,900,000; the total exports for the month of 
January were $134,000,000, as against $129,000,000 for January last 
year. 


New York: Closing. 
Brooklyn Rapid Transit................. 6914 
Consolidated GaS....... cece eee eee 218 
General ElectriC........sssssnunssenenens 199% 
Kings County Electric................... 250 
Manhattan Blevated...............0..000% 142% 
Metropolitan Street Railway............. 139:4 
New York & New Jersey Telephone........ 165 


Westinghouse Manufacturing Company.. 211 
Kings County Electric Light and Power was a significant 
feature of the week. This stock was the subject of an upward 
movement which carried the quotations from 228 to 250 at which 
point it was apparently strongly held. 


Boston: Closing. 
American Telephone and Telegraph........ 16814 
Edison Electric Illuminating.............. 291 
Massachusetts Electric...............0.5. 92 
New England Telephone.................. 136 
Western Telephone & Telegraph preferred 991% 

Philadelphia: Closing. 
Electric Company of America........... I, 
Electric Storage Battery common........ 79 
Electric Storage Battery preferred...... 79 
Philadelphia Electric.................... T 
Union Trac0lotn cs645-fiawihsycheiweewne nis 47% 
United Gas Improvement.................. 11214 

Chicago : Closing. 
Chicago Edison Light.................06- 160 
Chicago Telephone.................200es 157% 
Metropolitan Elevated preferred.......... 84% 
National Carbon common................ 25 
National Carbon preferred............... 98 
Union Traction common................ 9% 
Union Traction preferred................ 46% 


TELEPHONE AND TELEGRAPH. 


FAIRMOUNT, IND.—The new Citizens’ Telephone Company has 
commenced the work of constructing its plant. 


OLEAN, N. Y.—A new telephone company has been organized 
at Clara, and will connect with the Interocean at Millport. 


BLOOMFIELD; IND.—-The Home Telephone Company is to be 
reorganized and reincorporated with a capital stock of $100,000. 


ROCKFORD, ILL.—The Bryon Telephone Company has decided 
to build a line to Rockford to connect with the Home Telephone 
Company. 


ALTOONA, PA.—The United Telephone and Telegraph Com- 
pany plans an exchange at Bellwood, to serve points along the Penn- 
Sylvania and Northwestern division. 


MOUNT VERNON, N. Y.—It is said that the New York Tele- 
phone Company is to begin at once the construction of a handsome 


ate telephone exchange in Port Chester, to cost not less than 
25,000. 


WASHINGTON, D. C.—The Chesapeake & Potomac Telephone 
Company has awarded the contract for its new building, and the 


ELECTRICAL REVIEW 323 


work will be completed in nine months. The estimated cost is 
$200,000. 


MOUNT STERLING, KY.—The Eastern Kentucky Telephone 
Company, of Montgomery County, bas filed articles of incorporation 
at Frankfort, -~with a capital stock of $25,000. The incorporators 
are: R. D. Wilson, Henry Watson, Dr. J. A. Shirley. 


DETROIT, MICH.—The Union Trust Company, of Detroit, was 
on February 23 appointed receiver for the Michigan Telephone 
Company, by Judge Swan, of the Federal Court, Detroit, on appli- 
cation of the Old Colony Trust Company, of Boston. 


CHEYENNE, WYO.—The Rocky Mountain Bell Telephone Com- 
pany has let the contract for the erection of a line from Thermo- 
polis, Wyo., to Billings, Mont., and work will be begun as soon as 
possible. The line is expected to be in operation by July 1. 


BRAZIL, IND.—The Cory Southeastern Telephone Company has 
been organized to establish service between Saline and Cory. The 
officers of the company are: President, James French; vice-presi- 
dent, Thomas Mees; secretary, Albert M. Diel; treasurer, Marion 
McCullough. 


BELMONT, N. Y.—At the annual meeting of the Angelica Tele- 
phone Company the following officers were elected: President, D. P. 
Richardson; vice-president, J. T. Brown; treasurer, H. E. Dudley; 
secretary, C. L. Lathrop. Plans are under way for various im- 
provements in the company’s service. 


BOSTON, MASS.—The Cumberland Telephone Company, one 
of the strongest of the American Telephone Company’s licensees, 
now has 338 exchanges in operation, forty-nine of which were 
built and opened during the year, showing a net gain of 15,893 
subscribers, making the total December 31, 1902, 92,425 sub- 
scribers. 


LA FAYETTE, IND.—Frank F. and Victor Smith, of Franklin, 
Ind., have become interested in the Franklin Telephone Company, 
heretofore controlled by F. R. Strickler. The company now owns 
the city system and lines covering Johnson County and extending 
into adjoining counties, and this additional capital will give it 
greatly increased means for extensions. 


TALLAHASSEE, PLA.— Letters patent have been issued for the 
Indian River Telephone Company, of Fort Myers, whose object is 
to construct a long-distance telephone system from Miami, in Dade 
County, to Titusville, in Brevard County, a distance of 210 miles. 
Another telephone company to receive a charter is the Whetstone, 
of Lake City. A line will be constructed from Lake City to Jasper. 


CONNELLSVILLE, PA.—The Maryland, Pennsylvania & West 
Virginia Telephone Company has been sold to a party of Uniontown 
and Connellsville business men. The consideration was $40,000. 
All of the stock is not purchased, but a controlling interest. The 
company’s lines will be extended so that connection can be made 
with the independent companies in Pittsburg. 


UTICA, N. Y.—The annual report of the Central New York Tele- 
phone and Telegraph Company shows that the gross earnings of the 
company increased $33,702.71 over those for the previous year. The 
company now has 1,545 miles of poles, carrying 5,856 miles of wire. 
A large amount of money is to be laid out in improvements to the 
system. 


RIDGELY, MD.—The stockholders of the Eastern Shore Tele- 
graph and Telephone Company have elected the following officers: 
Harry A. Richardson, president; Thomas L. Day, vice-president; 
Frederick R. Owens, secretary; Dupont Walker, treasurer. Arrange- 
ments are being made to place all the important towns on the 
peninsula in direct communication with Baltimore through use of 
the cable under Chesapeake Bay. 


ALTOONA, PA.—The United Telephone and Telegraph Com- 
pany, Philadelphia, has planned to spend $250,000 in this vicinity 
this spring and summer. The improvements consist of a new trunk 
line between Altoona and Harrisburg, one from Bellefonte to Tyrone 
and Huntingdon, one from Wlearfield to Tyrone, the establishment 
of an exchange at Bellwood, with a line to Lloydsville, Blansburg, 
Coalport and Irvona, and a line from Hollidaysburg to Williams- 
burg. Central exchanges are being placed at Clearfield and Phil- 
lipsburg. 
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| INDUSTRIAL ITEMS. | 


THE NEWTON MACHINE TOOL WORKS, Philadelphia, Pa., 
has just issued a treatise on a new method of key seating. This de- 
scribes a new set of machines manufactured by this company, and 


is supplemented by a number of fine half-tone engravings of dif- 
ferent machine tools. 


A REPRINT of a paper read by Mr. Charles Day, of the firm of 
Dodge & Day, Philadelphia, Pa., before the New York Electrical 
Society on December 17, 1902, on “Requirements of Machine Tool 
Operation, With Special Reference to the Motor Drive,” will be 
sent by mail, postpaid, on application to Ray D. Lillibridge, 170 
Broadway, New York city. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., general 
sales agent for the Gutmann alternating-current wattmeter, an- 
nounces a popular demand for these instruments in Europe. Two 
Gutmann wattmeters recently sent there for comparative tests with 


other makes of wattmeters, both domestic and foreign, have been 
awarded a number of honors. 


THE GEORGE C. TOWLE MANUFACTURING COMPANY, 
Lancaster, Pa., is introducing this season a new desk fan. The 
motor carrying the fan blades and guard revolves on a ball-bearing, 
the base remaining in a fixed position. This also contains a num- 
ber of other notable features, including a brake on the base which 
can be adjusted to secure a desired number of revolutions. This 
is in addition to the regular speeds of the motor. 


THE STERLING-MEAKER COMPANY~—At the annual meeting 
of the Sterling-Meaker Company, held January 15, in New Jersey, 
directors were elected as follows: L. L. Whitney, O. W. Bird, George 
Rice, Charles S. Ackley and J. albert Stowe. The following gentle- 
men were elected officers: President and treasurer, J. Albert Stowe; 
vice-president, Charles S. Ackley; secretary, Edward F. Wickwire. 
The treasurer reported the plant of the company in excellent con- 
dition and equal to a large increase in business. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., has re- 
cently shipped to the Mutual Automatic Telephone Company, of 
Albuquerque, New Mexico, a switchboard of one thousand ultimate 
capacity, the present installation being 400 telephones and switches. 
The city of Albuquerque has had an automatic telephone service 
for seven years, the local company having purchased one of the 
early types of Strowger switchboards. The new equipment was pur- 


chased to meet the demand for service beyond the capacity of the 
switchboard which has been in use. 


THE OHIO BRASS COMPANY has decided to substitute alter- 
nating current power distribution for the direct-current system at 
present in use in its shops at Mansfield, Ohio. A recent purchase 
from the Westinghouse Electric and Manufacturing Company com- 
prises a 180-kilowatt, 7,200-alternation, two-phase alternator, a di- 
rect-current exciter, switchboard equipment, and the following in- 
duction motors: Two of 40 horse-power, four of 30 horse-power, one 
of 20 horse-power, one of 15 horse-power, and one of 2 horse-power. 
This apparatus will provide increased capacity. 


THE STROMBERGCARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Chicago, Ill., has secured the contracts for and 
is equipping the following installations: The Okaw Telephone Com- 
pany, of Sadorus, Ill.; the Northwest Prairie Telephone Com- 
pany, of Sadorus, Ill.; the White County Union Telephone Com- 
pany, Carmi, Ill.; the Mason City Telephone Company, Mason 
City, Ill.; the Citizens’ Telephone Company, Grand Rapids, Mich.; 
the Leeds Telephone Company, Illipolis, Ill.; tne Holland Township 
Telephone Company, Mode, Ill, and the Guthrie Telephone Com- 
pany, of Guthrie, Ill. 

THE ELECTRIC LAUNCH COMPANY, Bayonne, N. J., reports 
a very great increase in the popularity of the electric launch. A 
number of alleged objections which were claimed to be inherent 
with the storage battery for propelling a launch have been over- 
come, and the satisfaction is all that could be desired for pleasure 
purposes. A thirty-one-foot boat has been built for President A. J. 
Cassatt, of the Pennsylvania Railroad Company, and a number of 
launches is under construction for tenders and auxiliaries to 
steam pleasure craft. This departure is one which will be readily 
appreciated and the batteries in the electric launches can be easily 
charged while the boat is out of service on the deck of the larger 
vessel. 
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EUGENE MUNSELL & COMPANY, 218 Water street, New York 
city, 117 Lake street, Chicago, and 332 Wellington street, Ottawa, 
which have long been engaged in mining and importing mica, have 
recently added to their business the manufacture of mica special- 
ties, such as lamp chimneys, canopies, candle shade protectors, etc. 
In their 1903 catalogue and price list, just issued, is a line of re 
flectors for incandescent electric lamps, which is absolutely new. 
Being made of the best clear mica, they cast no shadow, and it 
is claimed that they intensify the light fourfold. Some of the 
forms are made to produce a flower-like effect, with much better 
results when used with colored lamps for decorative purposes. 
Application has been made for a patent on these reflectors, and all 
of Messrs. Munsell & Company's mica specialties will be distin- 
guished by the copyrighted word “Micalite.” The catalogue and 


price list can be obtained by application to any of the above 
addresses. 


NEW YORK CENTRAL & HUDSON RIVER RAILROAD COM- 
PANY, through the office of the general passenger agent, has 
printed a unique circular which shows the great development which 
has taken place in the transportation facilities within the past fifty 
years. A circular time-table of the New York & Harlem Railroad 
for 1860 is compared with the current time-table of the Harlem 
division of the New York Central, in effect January, 1903. Nearly 
forty-three years have passed away since the printing of the first 
one, and the wonderful growth of American commerce is indicated 
by the increased number of trains and the increase in speed of 
these trains. The old circular shows that trains from the White 
street station stopped to land and receive passengers at the Bowery 
and Broome street, Houston street, Astor place, Seventeenth and 
Twenty-sixth streets. Until recalled, these locations have passed 


entirely out of the minds of New Yorkers as stopping places for a 
surface steam railroad. 


WESTINGHOUSE, CHURCH, KERR & COMPANY, New York 
city, is continuing to secure a number of orders for the Roney 
mechanical stoker. This is a fuel and labor saver, and is adaptable 
for all types of boilers for all classes of power service. A few of 
the recent orders are as follows: North Jersey Street Railway Com- 
pany and Jersey City, Hoboken & Paterson Street Railway Company, 
12 quadruplex stokers for plant extensions, aggregating 6,250 
horse-power; Indianapolis Street Railway, 12 duplex and quadruplex 
stokers for 4,200-horse-power B. & W. and Zell boilers; Indiana, 
Lebanon & Frankfort Railway, 12 duplex stokers for 3,000-horse- 
power plant of Stirling boilers; Utah Light and Power Company, 
Salt Lake City, 6 duplex stokers for a lighting plant containing 
1,250-horse-power Heine boilers; Phenix Iron Company, 6 quad- 
ruplex stokers, for rolling mill plant, fifth order, 2,700-horse-power 
extension, Heine boilers; Schlitz Brewing Company, Milwaukee, 
four duplex stokers for plant extension, 600-horse-power horizontal 
return tubular boilers; Youngstown (Ohio) Consolidated Gas and 
Electric Company, third order, quadruplex stokers for central light- 
ing, railway and power plant, 1,050-horse-power B. & W. boilers. 


THE ALLISCHALMERS COMPANY, of Chicago, Ill., will, on 
May 1, 1903, remove its general offices from the present location 
in the Home Insurance Building, to the New York Life Building, 
corner of Monroe and La Salle streets. The Allis-Chalmers Com- 
pany has for the past two years been expending enormous sums 
in betterments to its various plants at Milwaukee, Chicago and 
Scranton. The new offices will provide ample space for the various 
sales departments and general business offices. During the past 
two months orders for either engines, mining machinery, rock- 


crushing machinery, sawmill machinery, or flour-mill machinery, 
were booked from every state in the Union, besides orders from for- 
eign countries, including England, South Africa, Mexico, Canada. 
Chili, Central America, Brazil, West Australia, Turkey, Finland, 
Yukon Territory, Belgium, British Columbia, Bolivia, Hawanan 
Islands, Peru, Alaska, China, and the Philippine Islands. The fol- 
lowing is a partial list of the engine sales for January, 1903: 
St. Louis & Suburban Railway Company, St. Louis, Mo., one 30 and 
50 x 60, 1890, cross-compound, Reynolds-Corliss engine, two 32 x 60 
cylinders; Bethlehem Steel Company, South Bethlehem, Pa., one 30 * 
48, 1890, horizontal, Reynolds-Corliss engine; William H. Patterson, 
Smithville, Mo., one 12 x 30, girder frame, horizontal, Reynolds- 
Corliss engine, with boiler and heater; Penn-Allen Portland Cement 
Company. Allentown, Pa., one 20 and 40 x 42, 1890, horizontal, 
cross-compound, ReynoldsCorliss engine, one 14 x 36, horizontal, 
ReynoldsCorliss engine, one 12 x 30, horizontal, Reynolds-Corliss 
engine, one 18 and 36 x 42, cross-compound, ReynoldsCorliss €n- 


gine; Fraser & Company, Ottawa, Canada, one 30 x 60, 1890, hori- 
zontal, Reynolds-Corliss engine. 
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TELEGRAPH PROBLEMS. 

Mr. James Swinburne, during his re- 
cent inaugural address before the British 
Institution of Electrical Engincers, stated 
that practically all telegraph problems 
have been solved. Doubtless Mr. Swin- 
burne did not have wircless telegraphy in 
mind at this time; but leaving wireless 
telegraphy out of the question, have our 
other systems been 
perfected ? 
number of messages are still sent by the 


of telegraphing 
It is true by far the greatest 


Morse system, although there are a num- 
ber of inventors who claim to have de- 
vised much improved systems. It is evi- 
dent that the large telegraph companies 
at least do not believe that the problem of 
machine telegraphy has been solved as 
yet. 

Moreover, we do not believe that tele- 
graph line construction has been entirely 
perfected. 


sleet storins can be prevented by putting 


Interference from wind and 


the wires underground, but the cost for 
this construction makes it prohibitive, 
except for comparatively short lines. The 
line problem will not be completely solved 
until nothing but the most extraordinary 
storms or accidents will interfere with 
our telegraph systems. 


THE MIDOCEAN DAILY. 

The often-proposed newspaper, to be 
issued on the ocean liners, has in one in- 
become a fact. 
Etruria, during one of her recent trips, 


stance The steamship 
received by wireless telegraphy nine des- 
patches—in all about 120 words—relat- 
ing to matters of interest in this country 
and abroad. These were quickly printed 
and distributed for the information and 
entertainment of the passengers. This is 
certainly a most creditable performance, 
both for the telegraph company and for 
the ship’s officers. 


Desirable Application of Wireless Telegraphy. 


One of the pressing needs at this time 


is for means of keeping in communication 
with vessels through the voyage, and we 
hope that soon this will be the usual, in- 
stead of the unusual, condition. 


Objectors to Ship Newspapers Probable. 


No doubt there are a few benighted 
individuals who will object to this exten- 
They have 
heretofore welcomed a sea trip as a rest 


sion of the strenuous life. 


and a relief from the constant strain of 
business life, and they will resent having 
reports of the doings at home and abroad 
follow them at every turn of the propeller. 
But such persons will be few, and doubt- 
less special lines of steamers can be es- 
tablished for their accommodation, ad- 
vertising “no communication whatever 
with anybody.” 
Desirability of Communication Between Ship and Shore. 

But for the many, in addition to the 
entertainment afforded by maintaining 
communication with the land, there is the 
all-important factor of safety which such 
communication will bring. In the event 
of accident, assistance can be called, and 
much hardship, and probably loss of life, 
prevented. One or two instances of this 
would more than compensate for the ex- 
pense of installing wireless telegraph sys- 
tems on all vessels. 
Development and Improvement Necessary. 

Of course, further developments and 
improvements in wireless telegraphy will 
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be necessary before a complete newspaper 
may be published each morning on ship- 
board. Interference of two stations must 
be prevented and reliability ensured. 
Fortunately recent developments in this 
method of 
promise to extend the distance of trans- 


transmitting intelligence 
mission and improve the control very 
materially. 


CURRENT CLASSIFICATION IN ELEC- 
TROTHERAPEUTICS. 


We have examined with some interest 
the able report of the Committee on Cur- 
rent Classification and Nomenclature 
of the 
Association, which has recently come 


American  Electrotherapeutic 
to hand, and it was somewhat of a 
learn that there 
The 


satis- 


surprise to us to 
were fourteen kinds of current. 


electrical engineer is generally 
fied with two—alternating and direct. 
But after an examination of this report 
it is difficult to criticise the classification 
here made, and it is to be hoped that this 
work will be a benefit to electrothera- 
peutics, though to the electrical engineer 
it seems somewhat unnecessary. The latter 
always insists upon knowing in what 
manner current is furnished, as well as 
the kind of current, and a description of 
the apparatus answering the first ques- 


tion necessarily answers the second. 


TELEPHONES IN RAILWAY WORK. 

But a few years ago the telephone was 
looked upon by railway men as too unre- 
liable for their use. Niow, however, it is 
becoming very popular with our railroads. 
A Buffalo paper reports that practically 
all the railroads passing through that city 
There 


are numbers of railroads in the West 


have their own telephone systems. 


where the telephone has been used for 
train despatching with much success. 
Undoubtedly, a familiarity with the tele- 
phone has proved its reliability, and we 
may look for its more general application 
in railway work. 
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RAILWAY TRAIN LIGHTING. 

The need for better and safer systems 
of train lighting is recognized by railway 
officials, and doubtless many a manager 
has turned his eyes longingly toward the 
electric light, as that seems to offer so 
many and such great advantages. Electric 
lighting of railway trains has been used 
in a number of instances. Indeed, some 
of the earliest installations of electric 
lights were on trains, but for some reason 
this system is still the exception, rather 
than the rule, on passenger trains. 


Renewed Interest in Electric Lighting of Trains. 
To-day, however, interest in this mat- 
ter has become active. There are a num- 
ber of systems to select from, and it seems 
probable that before long conditions will 
be so far reversed that the electric light 
will become the rule, rather than the ex- 
ception. 
Storage Batteries for Train Lighting. 
Railway trains may be lighted in sev- 
Undoubtedly the simplest 
method is that where a battery of ac- 


eral ways. 


cumulators is placed upon each car. This 
is charged as often as may be required, 
and the supply for the lamps and fans is 
The 
advantages of such a system are, of 


drawn from it as may be necessary. 


course, absence of all moving machinery 
The 
disadvantages are the varying pressure of 


and all complicated mechanisms. 


the supply and the inconvenience of hav- 
ing to charge the batteries while on the 
car, or to remove them for this purpose. 
Variation in voltage can, of course, be 
taken care of by some method of regula- 
tion—either by use of resistance or end- 
It is probable that this 
system, which has been tried in a number 
of cases, would have shown a much better 
result had storage batteries attained 
their present state of perfection and had 
those in charge of them known better how 


cell regulation. 


to care for them properly. Nevertheless, 
in spite of its drawbacks, this system is 
one not lightly to be cast aside. 

Lighting by Steam-Driven Generator. 

Train lights may be supplied by an 
engine-driven generator, located either 
upon the locomotive or in the baggage car. 
This, of course, is easy to regulate, but 
there is not much room upon the loco- 
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motive, and there is some difficulty in 
carrying steam in the necessary quantity 
to an engine in the baggage car. More- 
over, it requires more or less constant at- 
tention, either taking up some of the 
time of the trainmen, or requiring an 
extra man to run it. These small plants 
are in many cases inefficient, and set up 
an undesirable vibration throughout the 


entire train. 


Batteries Necessary. 

' If lights are to be provided in cars 
when detached from one of these trains, 
batteries must be supplied for each car 
of sufficient capacity to run the lamps 
during the time the car stands alone. The 
use of steam turbines in place of these 
small engine sets promises to improve this 
method very materially, doing away with 
the vibration and giving much better 
efficiency; but it is possible that other 
problems will be introduced by the use of 
the turbine. 

Axle-Driven Generators. 

A system which is possibly attracting 
the most attention just at this time is that 
in which a small dynamo is driven from 
the car axle, and which keeps an ac- 
cumulator on the car charged. Each car 
to be lighted is equipped so that each car 
It charges its bat- 
teries while running, drawing upon this 


is thus independent. 


for its supply while standing still or run- 
ning at low speeds. Such a system must, 
first of all, be entirely automatic, and, 
second, thoroughly reliable. The gener- 
ator may be driven in a number of ways— 
by belts or gears, by friction-wheels, or 
the armature may be mounted directly 
upon the car axle. Each of these systems 
has its defects, and as many of them are 
in more or less extensive use to-day, ex- 
perience will prove which is the most re- 
liable. 


Problems Presented with This Method. 


The power required to drive a gener- 
ator large enough to supply all the lights 
for a car is small, and the question of 
using power thus delivered to the car is 
comparatively easy; but the problem of 
delivering this in the proper form as to 
voltage and current is not simple. A 
passenger car may run at any speed from 
the moment it starts up to eighty miles 
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per hour or more. A generator directly 
connected or driven from the axle by a 
non-variable gear is operating under a 
condition entirely different from that 
obtaining in stationary lighting plants. 
Our work has usually been along the line 
of constant speed. We have thrown the 
problem of speed regulation back upon 
the engine builder, calling for a certain 
guarantee. Now we must meet a condi- 
tion radically different. The desirability 
for constant speed arises from the fact 
that incandescent lamps are very sensi- 
tive to changes in potential, the candle- 
power varying by something like a fifth 
power of the voltage, and the simplest 
way of obtaining a fairly constant volt- 
age is to drive a shunt dynamo at a con- 
stant speed. 

Much engineering skill has been ex- 
pended upon engine governing, but even 
this has not been sufficient in all cases, 
and it has been necessary to secure ad- 
ditional governing by some electrical de- 


vice, which usually operates through the 
field of the generator. The proposition, 
therefore, of securing a constant potential 
from a generator driven at such varia- 
tions in speed as are obtained on a pas- 
senger car presents some new problems, 
solutions for which have been sought in a 
number of ways. 


Means of Regulating Axle-Driving Systems. 
Regulation may be entirely electrical 
and take no consideration of the speed of 
the car, or a variable speed drive may be 
used in connection with an electrical 


regulator. Much ingenuity has been ex- 


pended in devising regulators for this 
use, and a number of very pretty devices 


have been developed which give promise 
of performing their work satisfactorily. 
In addition to controlling the potential of 
the circuit to which the lamps are con- 
nected, the charging of the battery must 
not be overlooked, for to obtain satis- 
factory service from an accumulator it 
must be charged properly, and also since 
the voltage varies during discharge the 
regulator should take care of this. 


Railway Companies Should Aid Inventors. 

As there are a number of systems which 
promise well, it is to be hoped that the 
railway companies will aid in this work 
by thorough trial. No one claims to have 
solved perfectly the problem, and use only 
will bring out the defective points. 
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THE POSSIBLE DEVELOPMENTS OF 
ELECTRICAL DRIVING IN FACTORIES 
DUE TO THE SUPPLY OF ELEC- 
TRICITY AT CHEAP RATES BY LARGE 


POWER COMPANIES.' 


BY J. S. HIGHFIELD. 


It is rather important to bear in mind 
the intrinsic difference between what have 
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underground cable. Overhead wire feed- 
ers can also very readily be increased in 
capacity, as once the pole line has been 
erected, it is a very easy matter to erect 
additional copper. 

The following table gives the costs for 
line construction for the St. Helens (Eng- 
land) corporation plant: 


Fic. 1.—Loap CURVE. 


light dotted line, power. 
lighting, 1,210; power, 440; total, 1,650 ; load- factor, 43 per cent. 


Full heavy line, total: full light line. lighting. etc.; 


become to be known as power distribution 
companies and the ordinary electric supply 
works as operated by companies and local 
authorities in various towns; it is that the 
town schemes are started at first to sup- 
ply light in the central portions of the 
town, gradually working to the outskirts; 
to the lighting supply has been added, in 
all manufacturing towns, and a great 
number of other towns, a considerable 
amount of business in supplying elec- 
trical energy for driving motors and simi- 
lar purposes. In the case of the power 
distribution schemes, on the other hand, 
the stations, as a rule, are to be placed 
outside large towns and not necessarily 
near to them, and the supply is to be 
given, at any rate at first, to large works, 
chiefly for power purposes, and in a sec- 
ondary way small local authorities are to 
be supplied in bulk for all the usual pur- 
poses for which electrical energy is used. 
This means, in general, that when the 
power schemes are started on a big scale, 
the capital outlay on cables is heavy in 
proportion to the amount of business im- 
mediately obtained. It is, therefore, very 
necessary, at least in a number of in- 
stances, that the power companies should 
be allowed to use overhead wires in place 
of underground cables, in order that the 
capital cost of the distributing system 
may be kept as low as possible. In a 
great many cases, also, there are no suit- 
able direct routes along which to lay un- 
derground cable, as very often a straight 
run can be obtained across open country 
or broken ground, where it would not be 
advisable, even if it were possible, to lay 
1 Abstract of pa paper presented at a recent meeting of 


the Manchester Section of the British Institution of 
Electrical Engineers. 


Units generated July 17, 1902: 


OVERHEAD WIRE. 


Cost per 
Mile. 
Poles erected ....... 0.50 cc ccc weccces £150 
Insulators o030652.0a coh alee as 10 
Wire ; equivalent section of 0.2 square 
INCH CADIG .5 rierien nen wien 
Total cost per mile for two wires..... £400 


UNDERGROUND CABLE. 


Two —0:2 square inch paper-insulated 
lead-covered cables; and troughs 


Wide i item Anais eee eine ta oese £610 
Tronchin resora cep select cts Gagne 90 
£700 


a_l 


Note—the above costs are for two 0.2 
square inch conductors. The poles are 
sufficiently strong to carry eight similar 
conductors, and as each pair of wires is 
added, it will be seen that the cost for a 
given capacity of the overhead line be- 
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are run underneath the positive wires with 
about eight inches wider spread; they are 
connected together at intervals of about 
twenty feet, so that if a positive wire 
should break it will fall on the earthed 
negative wire and open the circuit. The 
Board of Trade has, I understand, since 
given consent for overhead wires in other 
places, and therefore I hope that on occa- 
sion the power companies may obtain 
similar permission, if they have not al- 
ready done so. : 

The most important point on which the 
success of the power companies depends is 
the question of cost of supply, which con- 
trols the price which they can afford to 
charge the consumer, and in this connec- 
tion it is rather interesting to consider 
the effect of load-factor on cost. Jn Mr. 
Earle’s paper, read before this section last 
year, he assumed the load-factor to be 
twenty-five per cent, and this figure was 
very considerably criticised in the discus- 
sion. Mr. Charles Merz has been good 
enough to give me the figure in connec- 
tion with the Newcastle-upon-Tyne Elec- 
tric Supply Company; the figure is thir- 
ty-three per cent, and I can see no reason 
why such a figure should not be often ob- 
tained, at any rate in manufacturing dis- 
tricts. The effect of load-factor on cost 
depends on the period over which the 
load-factor is taken. If the figure is 
taken over a year, the load-factor so ob- 
tained chiefly affects the interest and 
sinking fund charges per unit; the higher 
the load-factor, of course, the lower these 
charges per unit. It also affects, but to 
a lesser extent, the cost of management 


om P —LOAD CURVE. 
wer: full light line, lighting: light dotted lin 


Full heavy line. lighting and 
e Units generated Decem 


comes increasingly less than the cost of 
the underground line. 

The energy is supplied at 500 volts 
pressure, direct current, the supply being 
taken from the same generators which 
operate the tramways. One pole, the 
negative of the system, is therefore per- 
manently earthed, and the negative wires 


> eo + >... 


yer 19, 1902: lighting, 2,830; 


e. power broken line. machinery. 


power, 447; total. 3.277; load-factor, 33 per cent. 


and the cost of wages per unit. It has 
not, however, necessarily a large effect on 
the coal bill. The load-factor for a 
much shorter period, the weekly, or even 
the daily, load-factor is the figure on 
which depends the cost per unit of 
coal, stores and repairs. AS an in- 
stance, I give two curves obtained from 


Tat WGP oy 


ar 
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the St. Helens works; one is in the middle 
of summer, the other in winter. It will 
be noted that in Fig. 1 the load-factor is 
higher than in Fig. 2, although the num- 
ber of units generated is much less; but 
the summer curve really shows a more 
economical load so far as generating 
costs are concerned; and, as a matter of 
fact, taking the cost per unit of coal, oil, 
repairs and stores month by month over 
the year, I find the difference between 
summer and winter to be extremely small. 

It may be interesting to give the load 
factors calculated over each month for 
the St. Helens electric scheme, which, in 
many ways, carries a similar load to that 
which one would expect the power supply 
companies to obtain. The load-factor is 
calculated on the actual maximum load 
observed on the feeders and the total units 
sold each month for lighting, power and 
traction: 


TABLE II. 

1902. Load-Factors. 
ANUBEY coda wir- tes E EEE 20.7 
Februar yoce ane 8c des, acetals 20.1 
Marelice eeen nri nit putas aes 17.4 
Apeere iones a EVERSE 17.8 
MAG AEAEE E E E EEN 19.2 
DUNG e CEE et ceed tec 20.5 
K a oso Obra EE Ha 21.3 
PNT USTe rnense mine arate 19.3 
September...............0 0c eee ee 21.8 
October ees roes E x eee Sache 22.9 
November...............0 eee cans 24.5 
December.............. 20 cceecees 22.7 


As the greater part of the load carried 
by a power company will probably be for 
power purposes, the daily load-factor as 
well as the yearly load-factor, will prob- 
ably be a good deal higher than in the 
case of an ordinary lighting station, and 
the difference between summer and win- 
ter output will not be great, therefore the 
cost of generation will be still less than 
the improved load-factor would indicate 
10 be probable. 

Before going on to the special applica- 
tion, it will be well to consider the advan- 
tages power companies may have over 
fairly large sized private plants. It may 
be taken, I think, for granted that in 
comparison with small private plants, 
where the units are not of greater size 
than 100 or 200 kilowatts, the power com- 
panies will, in nearly every case, be able 
to show greater advantages, partly in the 
saving of capital, partly in the saving of 
space, partly in the saving of coal. With 
regard to larger plants, however, it is to 
be remembered that in addition to the 
generating machinery, the power compa- 
nies have to provide distributing mains, 
and in a good number of cases, transform- 
ing apparatus, which amount to a consid- 
erable proportion of the cost of a private 
generating plant, and when the private 
plant units are as large as 500 kilowatts, 
and when the load-factor is good, the 
cost of production will not be very differ- 
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ent from the cost of production by the 
power companies; that is, so long as steam 
engines are used. If, however, we con- 
sider the use of gas engines in place of 
steam engines, the Central Supply Com- 
pany has an immediate advantage over 
the private plant, because in nearly every 
case they can operate on a sufficiently 
large scale, and a sufficiently constant 
load to enable large gas producers to be 


used in connection with the recovery of - 


the sulphate of ammonia, as about ninety 
pounds of sulphate, worth, say, £10 a ton, 
or eight shillings, can be obtained from 
every ton of coal; an immense set off can 
be made against the coal bill. It seems 
to me, therefore, that these companies 
should immediately set to work to install 
at least one or two gas engines, and I have 
no doubt that in a very short time, if not 
at once, excellent operation will be ob- 
tained at an enormously reduced cost. 

I have had reason to go into the matter 
rather closely and have been surprised to 
find that the cost of generating by water 
power is exceedingly small as compared 
with steam power when the load-factor 
is high. I have two schemes in my mind 
—one of which is already working, and 
where the whole cost of the scheme, in- 
cluding land, comes out at about £50 per 
kilowatt, and the other scheme, which is 
not yet carried out, the estimates for 
which come to about £40 per kilowatt on 
a scheme of some 18,000 horse-power. It 
will be seen from these two cases that the 
capital cost is very similar to what it 
would have been with a steam plant, and 
in the first case, the operating costs are 
extremely small, as they only amount for 
repairs, wages and stores to 0.02d. per 
unit. By using gas engines the cost per 
unit need not be much greater than that 
supplied by water power. 

It is hardly necessary to set out the in- 
trinsic advantages of the electric motor, 
but I should like to say one word as to 
cost of repairs. I have now at St. Helens 
in operation about 500 horse-power of 
motors, costing, approximately, £2,800. 
These motors are, in general, hired out to 
the consumers, the rental amounting to 
about fifteen per cent on the cost of the 
motor. The motors are used for all pur- 
poses; the largest of them is sixty horse- 
power, the bulk are five horse-power and 
less. They are often fixed in dirty places, 
and, as a rule, are not too well looked 
after. The total cost of repairs for the 
year, ending December 31, amounted to 
only £15. This includes material and 


wages. The repairs were as follows: 


Armatures burned out................... 3 
(Two repaired by makers, fault in 
construction.) 

Bearings requiring re-metalling through 
JACK OP OU ci. 5.o Gewese iresi ee eevee 3 
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The other repairs consisted in turning 
commutators and replacing two field coils. 

The author then considered the ap- 
plicability of electric driving to various 
classes of work and the gain secured by 
the adoption of this motive power. 

In all the discussions which I have read 
on the question of power schemes, it has 
generally ‘been admitted that the com- 
panies can obtain much, if not all, of the 
small work, but that they have no chance 
of superseding the large local steam en- 
rine for driving such factories as, for 
instance, cotton mills, where the load is 
considerable and is very steady. Manv 
figures have been given showing that it 
would not be possible for the power com- 
panies to supply electrical energy at a 
price low enough to compete with the 
direct supply of energy by a local steam 
engine. ‘There is no doubt, I think, that 
these figures are correct, but it is possible’ 
that the advent of the gas engine will 
help the electrical power companies to 
obtain even the loads of this character. 

One of the great inducements of taking 
a supply from outside is the saving in 
capital expenditure of generating plant; 
the capital so spent can generally be ex- 
bended in additional manufacturing 
plant, and many manufacturers are sure 
to regard this saving as a great advantage. 

The author then discussed the various 


inethods of charging for power and the 
effect of these upon the station load. 


<=> e__-___—_—_— 


Martinique-Guadeloupe Wireless 
Telegraphy. 

Under date of January 24, 1903, Con- 
sul L. H. Aymé, of Guadeloupe, reports: 

“Regular daily communication has 
been established between this colony and 
Martinique by a system of wireless teleg- 
raphy. The station in Guadeloupe is 
situated near to Gosier lighthouse, and 
that in Martinique, I am informed, some- 
where on the peninsular of La Caravelle, 
on the east side of that island, so that the 
air line between the two stations passes 
entirely over the sea. These stations have 
been installed by a detachment of army 
engineers, and only official messages be- 
tween the governors of the two colonies 
have thus far been exchanged. The 
officer in charge informs me that the sys- 
tem used is not the Marconi, but is one 
devised by the French engineer corps. 


The spark used is about four inches long, 
and the power is obtained from a small 
dynamo driven by an engine using vapor- 
ized naphtha. Four wires are used, 
separate at the top and bottom, forming 
a long, rectangular cage. The mast is 
said to be 170 feet high. As all cable 
communication with Martinique has been 
interrupted for several months, this is 
the only means of sending telegraphic 
messages.” 
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The One Hundred and Seventy-third Meeting of the American 
Institute of Electrical Engineers. 


“ Railway Train Lighting,” the Topic of the Meeting in New York City—The Papers and Discussion. 


HE one hundred and seventy-third 
T meeting of the American Institute 
of Electrical Engineers was held 
at 12 West Thirty-first street, New York 
city, February 27, 1903. It was called to 
order by President C. F. Scott. The sec- 
retary announced that 101 associate mem- 
bers had been elected by the board of 
directors. He also announced that the an- 
nual convention would be held at Niagara 
Falls the week beginning June 29, and 
not, as stated in the February announce- 
ment, from June 22 to June 26, as hotel 
accommodations could not be secured for 
the earlier date. Members and associates 
who desired to present papers at the con- 
vention or suggest topics for discussion 
were invited to communicate at once with 
the chairman of the committee. 

President Scott called attention to the 
new arrangements which thave been made 
for the informal dinners. The last two 
dinners have been very successful as far 
as accommodations are concerned, but if 
more members do not attend these meet- 
ings the committee will not be able tə 
obtain the rate which is now offered. The 
reception committee will be very glad to 
have any suggestions as to improving or 
making more attractive these informal 
meetings, and it seems very desirable that 
they be kept up; but unless a better at- 
tendance can be guaranteed, it will be 
necessary to abandon them. 

President Scott then introduced the 
subject for the evening’s discussion— 
“Railway Train Lighting.” He called 
attention to the great advance which had 
been made in transportation facilities in 
the last fiftv years. Great improvements 
have been made in accommodation, but 
the lighting of the cars has not kept pace 
with other advances. It has only been 
within the last five years that oil has been 
generally replaced by gas. The idea of 
using incandescent lights is an old one, 
and attention was called to the manv 
advantages obtained by the use of this 
illuminant. The problem of lighting cars 
is a simple one, as but a small number 
of lights are required; but the practical 
problem of supplving energy for these 
lamps is a most difficult one. The sim- 
plest method, and the one first adopted, 
was the use of storage batteries charged 
at the end of the run. This method was 
inconvenient, accumulators were heavy, 
and the early types did not have a long 


life. In some cases engine-driven gener- 
ators have been installed in the baggage 
car, but these did not allow the switching 
of the cars unless the batteries were placed 
on each car. There are also other dis- 
advantages, such as vibration. The plant 
took up a considerable part of the bag- 
gage room space, and called for constant 
attention from the train hands. 

A system which is attracting a good 
deal of attention at this time is that 
where a generator is driven from the car 
axle, thus furnishing current for lamps 
and charging the accumulators for use 
while the car is idle. The great problem 
here is that of obtaining a constant po- 
tential from a dynamo driven at a varying 
speed. The energy required for the lights 
is small, but the appliances are more or 
less complex and costly. The incandes- 
cent lamp in itself is an ideal illuminant 
for railway trains, but there are many 
problems to be solved in utilizing this. 

President Scott then introduced Mr. 
Elmer A. Sperry, who read a paper, en- 
titled “Axle Lighting,” which had been 
written in collaboration with Mr. Lamar 
Lyndon. 

Mr. Sperry’s paper opened with an in- 
teresting review of the advances made in 
the past decade in car lighting. He 
called attention to the expression—a 
“burning question”—by which this study 
had been designated by a certain author 
many years ago. The confines of this 
“burning question,” Mr. Sperry re- 
marked, were not limited to illumination, 
as is illustrated by the periodic firing of 
solidly steam-heated trains in a state of 
wreck. Electricity had been proposed 
from the very first as an efficient means 
of lighting the car. Not only was it 
cleaner, but it lent itself readily to 
decorative effects. Conditions could be 


‘brought about in practical lighting which 


no other system of illumination could 
create. Electric car lighting in America, 
he thought, would attain its majority 
within the present year. Relating the 
history of this development, the Penn- 
svlvania Railroad Company in August, 
1882, electrically equipped car No. 397 
with Faure accumulators imported from 
France for the purpose. This was not 
only the earliest application of electricity 
to car lighting in this country, but one 
of the earliest in the world. This same 
road promoted the first installation of 


solid electrically illuminated trains, or 
series of trains—the Pennsylvania 
Limited, between New York and Chicago. 
These equipments were installed in the 
middle eighties, and are still in continu- 
ous service. All are direct-connected sets 
in the baggage compartment, supplying 
the lamps, together with batteries under 
each car. 

Meanwhile English railways were active 
in the same line, their first installations 
being axle-driven. The London, Brighton 
& South Coast Railway, in 1883, put on 
its first axle-driven equipment, which fur- 
nished a few lights throughout the entire 
train. This was quickly followed by the 
Great Northern and the Midland roads, 
each of which, in 1886, developed similar 
equipment, one using the old Brush 
dynamo, both dynamo and batteries in 
the “guard’s van,” similar in this par- 
ticular to the Brighton & South Coast 
road. The difficulty of leaving the cars 
in total darkness on breaking up the 
train was later obviated in the Midland 
equipment by distributing the batteries 
under each car. 

Many of these early installations are 
still in service. The author has recently 
had the opportunity of inspecting some 
of the oldest of these equipments, 
and can testify to their marvelous 
state of preservation. These old equip- 
ments are of extreme value in throwing 
light upon the unknown factor in ascer- 
taining the cost of operation, namely, de- 
terioration. The experience of these 
roads allows the establishment of a sink- 
ing fund, which, it is believed, can be 
depended upon to take care of this por- 
tion of the cost of operation. In modern 
service the locomotive represents really 
a power station of no mean dimensions, 
developing, as it does, from 1,000 to 
1,400 horse-power, and even, at times, a 
power in excess of this amount. The 
illumination of the entire train represents 
not far from one per cent of this, and 
with a proper combination of generating 
units and accumulators, considerably less 
than one per cent. 

The perfect system, he thought, re- 
quired that every car should be entirely 
independent of every other, and should 
maintain its lights perfectly after the 
train is broken up. He cited the many 
efforts which had been expended to ef- 
fect this, and of the failures which had 
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been realized. © The system of the future 
must be one that is thoroughly automatic 
throughout, especially in view of the 
modern trend and perfection of electrical 
and mechanical appliances. The diff- 
culties encountered in the very great 
variation of speed which the generator 
must be called upon to stand were pointed 
out, and the necessity, where this was the 
case, of providing some mechanical 
means for dissipating the heat which is 
generated, not only by the friction de- 
vices necessa’y for taking care of speed, 
but also arising from electrical phenom- 
ena due to the increased rotation of the 
armature, was called attention to. 

He then described a system which has 
heen devised, whereby the excess of cur- 
rent developed is neutralized by an elab- 
orate mechanism which is required to be 
maintained and 
needing power whenever the equipment is 
in service, running or standing. It would 
scem, from an engincer’s standpoint, that 
it would be better not to call upon the 
generator for either excessive current re- 
quiring dissipation, or upon the car and 
axle for any more power than is actually 
required for economically handling the 
service proposed; and, further, not even 
upon the generator for more speed of 
rotation than is absolutely necessary to 
maintain its loads or potentials constant 
under the varying conditions. 

Another important feature, and one 
which must always be reckoned with 
primarily in a car-lighting system, is per- 
fect and constant control. Here a num- 
ber of factors is encountered which 
must be so dealt with as to overcome en- 
tirely other influences. Among these are 
the reversal in direction of rotation, the 
irregular and spasmodic magnitude of 
the variation in speed, the variation in 
the charging and the discharging elec- 
tromotive force of the battery, the jar and 
tremor of the car or truck on which the 
apparatus is mounted, and the variation 
in the load or number of lamps in the 
circuit. In this system the sensitive mov- 
ing parts are statically balanced, freeing 
them from any response to the vibrations, 
jerk and jar of the car; and the device 
may be relied upon to regulate not only 
the potential as delivered to the lighting 
circuit under varying conditions of load 
and battery pressure, but also to handle 
the generator under all possible condi- 
tions of speed, variation, reversal and 
change of load. Furthermore, it has been 


found that a number of valuable feat- 


ures having an important bearing on this 
particular subject, and which have not 
been heretofore introduced as factors, 


operated constantly, ` 
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may be employed with perfect success 


‘with this system of control and regula- 


tion. 

The most important of these is a con- 
stant-speed generator, the use of which 
cuts down the torque delivery from the 
axle, and thus the power absorbed from the 
axle is in exact accord with the demand 
for electricity at the time from the gen- 
erator. When the battery is nearly 
charged, this current should be largely 
reduced, and its electromotive force 
slightly and gradually increased. Any 
device that will take from a moving train 
only the power that is at that instant re- 
quired to be developed, and, as the de- 
mand falls off, will release all overplus 
of power to the train, is certainly de- 
sirable, if not necessary, to the success 
of the coming train-lighting equipment. 

Taking the items of deterioration and 
up-keep, as developed by plants which 
have been longest in operation, and in- 
cluding interest and all essential features, 
it can be stated that a candle-power-hour 
can be produced for about sixty-eight 
per cent of the cost of compressed gas, 
and that such gas as now used costs in 
the neighborhood of forty-six per cent 
more than an equal illumination in candle- 
power by the new axle-driven equipment. 
When caleulated in visual units, which 
includes the deterioration factor, com- 
pressed gas is in excess of fifty per cent 
more expensive than electric illumina- 
tion, a result upon which it is believed 
the electrical fraternity should be con- 
gratulated, and which should open up a 
large field for the use of electrical ap- 
paratus. 

Mr. Sperry was followed by Mr. Will- 
iam L. Bliss’s paper, entitled “An Elec- 
tric Car Lighting System.” This paper 
will be found on another page of this 
issue. 

Mr. Arthur J. Farnsworth then read 
a paper, entitled “An Axle Light System 
of Train Lighting.” Mr. Farnsworth 
said, in part: 

The problem of electrically lighting 


steam railroad cars naturally presents. 


greater difficulties than are met with in 
stationary lighting installations. In ad- 
dition to furnishing the current and 
maintaining the pressure within satisfac- 
tory limits, the system must assure a re- 
liable and continuous lighting service, 
and permit of the cars being assigned to 
any run on their own or foreign roads, 
have a negligible effect upon the hauling 
capacity of the locomotive, and compare 
favorably as to cost of installation and 
operation with other systems. The author 
thought that with the axle system alone 
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was there unlimited field of operation. 
This system, therefore, possessed an in- 
herent advantage that should bring it into 
universal use, provided the apparatus 
is constructed to fulfill the severe duty 
imposed upon it. . 

The problem of transmitting power is 
difficult for several reasons. The plan of 
installing the generator in a manner 
similar to that in which street car motors 
are mounted is not to-day considered 
feasible. Railway mechanical officials 
have adopted the taper axle almost uni- 
versally, and will not consider any propo- 
sition to turn thereon the necessary 
straight bearings for the generator sus- 
pension, consequently the dynamo must 
be located independent of the axle, and 
the drive must provide for a vertical 
and lateral motion of the latter, and 
a variable distance between centres. The 
second difficult problem is the satisfac- 
tory regulation of voltage. As the speed 
of a railway train is constantly changing 
it is necessary to employ means to coun- 
teract the tendency to voltage variation. 
For this purpose, various forms of dif- 
ferential winding have been used, with 
some success, and a crude way of accom- 
plishing the result is to depend upon the 
belt slipping when an abnormal load has 
been reached. The principle upon which 
the system he described is based is to 
control the output of the generator, keep- 
ing it constant by varying the resistance 
in the field circuit to correspond to the 
train speed. The regulating mechanism 
which accomplishes this is thrown into 
action by any variation of the generator 
current whenever the generator current 
varies from the normal. It is designed to 
maintain a constant output of the gener- 
ator at all train speeds above the “critical 
speed,” or the speed at which it becomes 
operative, and to maintain a constant 
voltage at the lamps whether they are 
being fed from a battery alone, or 
whether they are connected in multiple, 
with both the generator and battery at 
speeds above the “critical speed.” 

The equipment of this system consists 
essentially of a generator installed upon 
the truck of the car, and driven from the 
axle by means of a belt; a regulator in- 
stalled in any convenient location in the 
interior of the car, and a storage battery 
hung in a suitable box from the car 
body. The generator is a bipolar, lami- 
nated-field, shunt-wound machine, and is 
installed on suspension irons hung on the 
truck timbers, pivoted parallel with the 
axle on adjustable pivot shoes to provide 
for perfect alignment. A rod and spring 
maintain the proper tension on the belt. 


March 7, 1903 


The generator is provided with a flanged 
crown pulley, and on the axle is clamped 
a flat-face, flange, driving pulley, the two 
being belted together with a rubber belt. 
The armature shaft carries a worm, oper- 
ating cam and gear, which throws a switch 
when the direction of rotation of the 
armature is reversed. The polarity of the 
generator is then maintained correct, in- 
dependent of the direction in which the 
train is moving. 

The regulator contains a solenoid, with 
spring-balanced plunger to control its 
operation; the generator field rheostat; a 
small electric motor, connected by means 
of worm gear and ratchet mechanism to 
the rheostat to operate it; an automatic 
switch or cutout for automatically switch- 
ing the generator in multiple with the 
lamps and battery at the critical speed, 
when the speed is rising, and for cutting 
it out at the same speed when the speed 
is falling; and a variable lamp resistance 
operated by the same mechanism that 
works the field rheostat. 

The discussion opened with a commu- 
nication from Professor George D. Shep- 
ardson, of the University of Minnesota, 
which was read by Mr. F. C. Bates. This 
paper gave an historical sketch of train 
lighting, taking up the various systems 
severally, and calling attention to some 
. troubles encountered in each. 

Professor Henry S. Carhart said that 
possibly the use of the mercury vapor 
lamp might help to overcome the diffi- 
culty of securing a constant potential 
with these systems. He understood that 
the mercury vapor lamp did not require 
a close regulation of potential. 

Mr. Bion J. Arnold called attention to 
the point that in all cases storage bat- 
teries were required, and he thought that 
Professor Carhart’s suggestion of the use 
of the mercury lamp was rather ad- 
vanced. 

Mr. Lamar Lyndon, of New York, said 
that some of the papers read seemed to 
assume that speeds of sixty miles an hour 
are sufficient. He has been informed by 
certain railway men that there are times 
when speeds of eighty-five miles an hour 
are attained for short stretches. No 
matter how short these stretches may be, 
the car lighters must be designed to take 
care of such excessive speeds. Then, in 
regard to the battery end, there seems to 
be a disposition on the part of designers 
to take it for granted a battery will main- 
tain about two volts. It will not. A bat- 
tery will require, in order that it shall be 
properly taken care of, a charging current 
_ that will run as high as two and one-half 
volts. It must be discharged down to 1.8 
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volts. That is a variation of 0.7 volt, 
or about 30.5 per cent, taking two volts 
as the normal. These systems mostly as- 
sume that a constant current will flow 
into the battery, and that with variations 
of current we have variations of electro- 
motive force at the terminals, which is 
true; but there are further variations of 
electromotive force at the terminals due 
to the changing condition of the battery, 
and any system based on charging with a 
constant current or maintaining a con- 
stant current in the battery can not main- 
tain the batteries in proper condition. 
The proper way to charge the battery is 
that the current shall go in rapidly 
when the battery is fully discharged and 
that the current shall gradually be re- 
duced until the battery rises to its maxi- 
mum voltage, and in order to do that the 
generator must raise its voltage continu- 
ously with the battery, but in such man- 
ner as to cause a constant current to flow 
through. A proper system must contem- 
plate such a continuous rise in the volt- 


age, so that when the battery is fully 


charged practically no current will flow 
through it, and those constant-current 
systems, or systems which assume a con- 
stant current, will not maintain the bat- 
tery in good condition. It must be what 
is technically known as “boiled” at times 
to overcharge. 

Mr. Farnsworth has stated that about 
ninety per cent of the systems throughout 
the world use a belt drive. That is true, 
because they were originally developed 
abroad, where the systems are very small 
and the lighting of a small English or 
German passenger carriage, and the equip- 
ment required, is by no means comparable 
to the lighting of a Pullman car in this 
country, and it is a difficult matter to 
drive such a generator with a belt, or take 
care of the generator or regulate it by 
belt slippage. He knows of one system 
which was originally used in England, 
and the patent rights for its use in this 
country were purchased here, and after 
the system was brought here it had to be 
totally redesigned for American service, 
and it took three years to get it in proper 
shape. 

Mr. George W. Blodgett, of Auburn- 
dale, Mass., described a system which was 
tried on the Boston & Albany road be- 
tween 1887 and 1889. The cars were 
fitted with two batteries, which at first 
were charged at one end of the line, and 
later at each end, power for this purpose 
being taken from the arc light system, as 
this was the only available source of sup- 
ply. He thought that these were the first 
trains to be lighted entirely by electricity. 
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The system had been discontinued in 
1889 because the New York power sta- 
tions were closed down and current for 
charging could be secured no longer. 

Mr. E. Carl Henry described a system 
which consisted of a dynamo mounted di- 
rectly on the car axle by means of a sleeve 
and copper bushings. The generator was 


excited by a shunt winding from 
the battery, and regulated by means of a 
differential series winding. Two batteries 
were installed upon each car, and one was 
discharging through the lamps while the 
other was being charged. A simple pole- 
changer is employed, operated by a cross- 
rod. The system has been used by a 
western railroad with some success. 

Mr. C. W. Hogan, of Harrison, N. J., 
thought that the regulation of four to five 
per cent, which had been mentioned dur- 
ing the reading of the papers, was not 
sufficiently close for lamps having the 
high efficiency indicated. Central station 
regulation now was about two per cent, 
using lamps having a lower efficiency. 

Mr. Lockwood stated that a certain 
railroad has secured a number of steam 
turbines and will install these for train 
lighting on its road. 

President Scott suggested that many of 
the difficulties which had been discussed 
would be avoided when electricity was 
adopted for the entire work of moving the 
train and the lighting of the cars. 

Mr. J. F. McElroy, of Albany, N. Y., 
gave an interesting account of his expe- 
rience with train lighting systems on a Ca- 
nadian road. One serious problem was the 
continual movement of the car axle. The 
temperature variation was another great 
objection. The use of the belt drive in the 
severe Canadian weather was not success- 
ful, and it was found necessary to change 
over to gears. He pointed out the long 
life which storage batteries have when 
properly cared for. : 

Mr. Farnsworth stated that the varying 
potential in car lighting was not as seri- 
ous a matter as in station lighting, be- 
cause the low potential used and the short 
filaments of the lamps had made them less 
sensitive, and, moreover, the expense of 
lamp renewals is a small part of the cost 
of lighting a train. 

Mr. Bliss thought that car-lighting en- 
gineers would benefit greatly by the ex- 
perience gained through the use of the 
electric railway motor. To him it seemed 
simpler to control the electric circuits 
than the mechanical drive. 

Mr. Sperry pointed out that there are 
to-day some fast trains which are not 
lighted electrically. He emphasized the 
importance of a proper method of charg- 
ing batteries, and believed that a con- 
stant-speed generator offered good advan- 
tages for this class of work. 

Dr. Reckenzaun and Mr. 
took part in the discussion. 

A telegram was received during the 
meeting, extending an invitation to the 
authors of the papers to read them at 
the first meeting of the Philadelphia sec- 
tion, which will be held on Monday, 
March 9. 


Sloan also 
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NOTES ON X-LIGHT. 


BY WILLIAM ROLLINS. 


NOTE CXLIII—ON THE IMPORTANCE OF 
KNOWING THE POSITION OF THE 
SOURCE OF X-LIGHT AND OF AUTO- 
MATICALLY RECORDING IT ON THE 
NEGATIVE WHEN THE PHOTOGRAPH 
IS TO BE USED IN MEDICOLEGAL 
CASES. 

In the Boston Medical and Surgical 
Journal for March 21, 1901, it was stated 
that the central ray of the beam of X- 
light escaping from the tube box and used 
to illuminate the screen or the photo- 
graphic plate, should strike these normal 
to their surfaces; that an instrument 
should be attached to the tube box or 
other convenient support, for finding 
Where the central ray struck the screen 
and automatically recording on the nega- 
tive the position of the source of X-light. 
This instrument, to which the name cen- 
tral ray, distance and position finder was 
given, was invented to aid Dr. F. H. Will- 
iams in his classical work on the medical 
applications of X-light. He had found, 
in making examinations of the chest with 
the fluoroscope, it was essential to place 
the tube in a definite relation to the pa- 
tient to enable records to be kept which 
could be compared. This plan of Will- 
iams must always remain of fundamental 
importance. Without it X-light exami- 
nations are unscientific, because lacking 
in precision. Williams method of pro- 
cedure was to use a plumb line, a cord 
with a weight at each end. This left no 
record on the negative. (See Figs. 69 and 
70 of the second edition of his work, 
“Rentgen Rays in Medicine and Sur- 
gery,” where the plumb lines are shown 
above the plate and hanging down on 
both sides of the patient.) To obtain a 
record on the negative of the source of X- 
light, he placed a metal washer on the 


paper envelope containing the photo- . 


graphic plate, adjusting the tube by 
means of the plumb lines and a measur- 
ing rule until the source of light was 
under the washer. This method, while 
sufficiently accurate, if carefully carried 
out, requires more time than the method 
of a central ray marker, is most applicable 
to a patient in a horizontal position, does 
not show at what angle the central ray 
strikes the photographic plate, or the dis- 
tance of the source of X-light. To avoid 
distortion of the image, and to allow for 
it, we must both know the angle and the 
distance. A glance at the two figures 
mentioned will show that the rule 
of keeping the central ray normal 
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to the plate was not appreciated, 
though the departure is slight and 
would not be worthy of mention except 
to call renewed attention to the principle. 
As I still consider my method too simple 
to be lost sight of, it is described again, 
with more figures than in my former 
paper. The method is particularly ap- 
plicable to medicolegal cases, as false in- 
formation can readily be given by means 
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foil, becomes a small Tesla screen when 
put to earth. But, as I have shown in the 
Boston Medical and Surgical Journal for 
Februarv 7 and 14, 1901, and January 9, 
1902, that X-light can not only burn but 
kill animals after passing through two 
plates of aluminum, one of which was 
grounded, the use of a Tesla screen is not 
so important as was at one time supposed. 
The finder consists of a metal tube, in- 
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of X-light negatives, on which account 
many Judges justly object to such photo- 
graphs being used as evidence. 

Before X-light negatives can safely be 
used for such purposes, the principle of au- 
tomatically recording on the negative the 
distance and direction of the source of X- 
light and the angle at which the central 
ray struck the photographic plate must be 
adopted. There are many ways of carry- 
ing out the idea, but none more simple 
than those illustrated in the paper men- 
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tioned. In the figures accompanying the 
present paper the instrument is shown at- 
tached, as before, to the tube box, for, as 
my experiments have shown that such a 
box from which no X-light can escape ex- 
cept the smallest beam that will cover the 
areca to be examined, treated or photo- 
graphed, is essential, the tube box is the 
proper place for the attachment of a 
number of necessary instruments de- 
scribed in these notes. In Figs. 1 and 3 
the finder is attached to a thin disc of 
wood, which, if coated with aluminum 


stead of wire as shown in the figure al- 
ready mentioned. The tube is attached 
to the centre of a disc of pine wood. Out- 
side is a square frame of non-radiable 
metal which has a diameter suitable for 
the work. In the figures here given, the 
diameter is four centimetres. As the non- 
radiable frame is placed at a determined 
distance from the source of X-light, which 
is the spot on the target struck by the 
subatoms of the cathode rush, it is evi- 
dent that if we know this distance we can 
tell from the diameter of the shadow on 
the screen or plate how far they were 
from the source of X-light, for this starts 
as a spherical wave which spreads in all 
directions. For example, if the non- 
radiable frame is kept at a constant dis- 
tance of twenty centimetres from the 
source of X-light, and we find that its 
image on the screen or negative is eight 
centimetres in diameter, then we know 
that the distance of the source of X-light 
from the screen or negative was forty 
centimetres. If, as in Fig. 4, the image 
of the square is free from distortion, and 
the image of the central ray marker is 4 
circle, then the source of light was directly 
under that circle and the central ray 
struck the plate or screen normal to their 
surface. If, as in Fig. 5, the image of 
the square is distorted, the central ray did 
not strike the surface normally. It i$ 
obvious that the frame need not be a 
square. In making examinations with 
the fluoroscope, the central ray position 
and distance finder is of particular value 
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also, for showing the position of the 
source of light, and in avoiding distor- 
tion of the shadows of internal organs. 
Fig. 2 shows another method of mount- 
ing the central ray, distance and position 
finder. Other methods will be figured 
later. The instrument can be placed in 
front or below the tube box, when the pa- 
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tient is in front or below the tube. As 
shown here, the patient is supposed to be 
in a horizontal position above the tube. 
The tube box to which the instrument is 
attached is an improved form of those 
shown in note xxxvi, August 17, 1898; 
notes xlviii, xciv, exii, CXV, CXXXIX. 

As after seven years a few realize that 
X-light is as important to a physician as 
a microscope, there is good reason for il- 
lustrating improved forms of apparatus 
mentioned in earlier notes, for efficiency 
and convenience in use now far outweigh 
considerations of first cost, which have so 
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far been one of the obstacles which ex- 
perimenters have encountered in their at- 
tempts to get suitable apparatus used. 
This is particularly true of tube boxes, 
which, being necessary, though even now 
used by but few, will be described in more 
elaborate forms, with attachments which 
are calculated to make X-light examina- 
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tions more precise and rapid. It is also 
true of the fluoroscopes, of diaphragms 
for reducing the diameter of the beam of 
X-light escaping from the tube box; of 
shutters for making rapid photographic 
exposures conveniently, when powerful 
apparatus shall be the rule instead of the 
exception. One such shutter was figured 
in note exxxix. An improved one is Fig. 
1 of this present note, also an adjustable 
diaphragm, which I have found more con- 
venient than those previously illustrated. 
It takes the place of the Iris diaphragm, 
which I applied to X-light examinations 
in 1896, but have used less than I ex- 
pected, both on account of its large size, 
when made of non-radiable material, and 
because the form of its opening—a circle 
—while well adapted for shaping the 
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beam of X-light escaping from the tube 
box, when ‘used for therapeutic work, is 
not the best shape for examinations with 
the fluoroscope or for photography, where 
a rectangular opening is necessary in 
order to block out all the light except 
what is needed to cover the plate or 
screen. If we use a cone of X-light large 
enough to cover a rectangular screen or 
plate it is obvious that all around the 
screen or plate there must be X-light 
which is of no use and which is injuri- 
ous, for it illuminates the tissues and 
blurs the image on the screen or plate. 
It is, therefore, best to use a shutter hav- 
ing a rectangular opening, and, when do- 
ing therapeutic work, to insert in this 
opening or in front of it an Iris dia- 
phragm, which may then be quite small, 
as the area to be covered in therapeutic 
applications is usually rather limited. 
These matters will, however, be consid- 
aed in more detail when describing shut- 
ters and diaphragms. 
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Proceedings of the Engineers’ So- 
ciėty of Western Pennsylvania. 
The December issue of the proceedings 
of the Engineers’ Society of Western 
Pennsylvania contains several important 
articles upon the microscopic study of 
iron and steel. Professor Albert Sauveur’s 
paper upon “The Use of the Microscope 
in the Determination of the Properties 
of Steel,” gives a detailed account of his 
work along this line. This paper is fully 
illustrated with plates giving a clear idea 
of the appearance of the changes through 
which steel passes when subjected to 
various treatments. Mr. W. J. Beck has 
a paper upon “The Preparation of 
Samples for Microscopic Analysis as Fol- 
lowed by the Westinghouse Electric and 
Manufacturing Company.” This gives 
careful directions for preparing samples. 
Mr. R. G. Beker has five tables showing 
the steel products, iron ore, pig iron and 
coke and coal in the United States since 
1885. This issue also contains in addi- 
tion to the discussion on the above 
papers, a translation of an article by F. 
Osmond on the “General Method for the 
Micrographic Analysis of Steel,” as this 
contains much information relative to the 
subject under discussion. 
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Gold Extraction by the Cyanide 
Process. 


The time required for the complete ex- 
traction of gold from its ores by the 
cyanide process depends upon many con- 
ditions. It may be stated, however, that 
the tendency is to lengthen the time of 
treatment due chiefly to the lowering of 
the strengths of the solutions used. In 
1890 the McArthur-Forrest Company, of 
Glasgow, gave the time as about six 
hours. A year or two later the time most 
frequently mentioned was twenty-four to 
thirty-six hours. In 1895 forty-eight 
hours was a common time, and to-day 
from 72 to 120 hours appears to be the 
usual length of time. The time required 
depends upon the size of the gold 
particles, the permeability of the ore, the 
strength of the solution. The rule is to 
treat the ore long enough to get all pos- 
sible value out. The ore in the vats con- 
sumes no power, and by giving a longer 
treatment all that is needed are a few 
more vats and a larger building to keep 
them in. The following are a few of the 
times required at different mills: Dexter- 
Tuscarora, Nevada, 120 hours; Mercur, 
Utah, old mill, 60 hours; Bodie, Cali- 
fornia, 102 hours; South Africa, five to 
ten days. 
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The National Convention on Munic- 
ipal Ownership and Public 
Franchises. 

The National Convention on Municipal 
Ownership and Public Franchises, held 
under the auspices of the New York Re- 
form Club committee on city affairs, in 
the assembly room of the club, 233 Fifth 
avenue, New York city, February 25, 26 
and 27, opened on Wednesday with a 
large attendance of delegates, who in- 
dulged in spirited discussions of the pa- 
pers presented. The address of welcome 
was scheduled to be presented by Mayor 


Low, but as he was in Albany 
his place was taken by John G. Agar, 
the chairman. During his remarks, 
Mr. Agar said that the meeting 


was for a study of the conditions in 
American cities, relating to public owner- 
ship questions as understood by thought- 
ful citizens. 

The first paper, on “Recent History 
of Municipal Ownership in the United 
States,” which had been prepared 
under the direction of the late Dean 
Charles Waldo Haskins, of New York 
University, was read. This was fol- 
lowed by the reading of a paper on 
“Political Influence of Corporations 
Holding Public Franchises,” by Clinton 
Rogers Woodruff, of Philadelphia, secre- 
tary of the National Municipal League. 

A short address was made by Mayor 
Urquhart, of Toronto, Canada, dealing 
with the advantages which his city had 
secured under the operation of the water 
plants by the municipal authorities. The 
municipal authorities of Toronto had also 
bought the street railways and leased 
them, and the finances of the city had 
been improved as a result. 

Robert P. Porter, director of the 
Eleventh Census, not being able to attend 
the convention, sent a paper which was 
principally devoted to an attack upon the 
municipal ownership experiment in Great 
Britain. Robert Donald, editor of the 
Municipal Journal of London, contrib- 
uted a paper which was a reply to Mr. 
Porter’s, upholding public ownership and 
citing Glasgow, Scotland, as an example 
of financial success in such a venture. He 
also cited the one-cent fare on the Metro- 
politan Underground Railway, of London. 

Dr. R. M. Maltbie, editor of Municipal 
Affairs, supported Mr. Donald’s views. 

Many interesting facts about German 
experiments with municipal ownership 
were explained in a paper sent by Burger- 
meister Edward T. Hein, of Berlin. 

The afternoon session was devoted to 
transportation. This took up the read- 
ing of a paper by C. R. Bellamy, general 


ELECTRICAL REVIEW 


manager of the municipal street railways 
of Liverpool, England, who came to New 
York especially to attend this conven- 
tion and read a paper in favor of munici- 
pal ownership of street railways. Mr. 
Charles T. Yerkes, of London and New 
York, contributed a paper against this, 
which was read by the secretary of the 
convention. These papers excited a pro- 
longed discussion, which was followed 
by the reading of another paper by Mr. 
Louis D. Brandeis, of Boston, Mass., who 
told of Massachusetts’s experience with 
street railways. 

The Thursday morning session was de- 
voted to gas and electric lighting, and was 
opened by a paper by Victor Rosewater, 
editor of the Omaha Daily Bee, which was 
read by the secretary. Mr. Rosewater’s 
argument was for the ownership of elec- 
tric lighting plants by the municipalities. 
James Blake Cahoon, secretary of the Na- 
tional Electric Light Association, op- 
posed Mr. Rosewater’s views, and these 
papers were ably discussed by the city 
electrician of Chicago, Edward B. Elliott; 
A. L. Pierce, superintendent of the elec- 
trical works in Wallingford, Ct.; Fred- 
erick F. Ingram, commissioner of electric 
lighting, Detroit, Mich., and Joseph E. 
Lockwood, president of the Michigan 
Electric Company, of Detroit. 

A paper prepared by Mr. Alton D. 
Adams, in favor of municipal ownership 
of gas lighting plants, was read by the 
secretary, a paper on the same subject be- 
ing contributed by Walter R. Allen, of 
Boston. 

At the afternoon convention the Hon. 
John De Witt Warner, president of the 
Art Commission of New York city, con- 
tributed a paper on “Municipal Opera- 
tion Necessary to Coordination of Public 
Services.” He spoke of the tendency of 
immense combinations to control public 
utilities under a single company or syndi- 
cate, citing several examples. 

In discussing the city ownership of the 
water supply, Thomas Fulton, secretary 
of the Citizens’ Union, mentioned some 
of the experiences he had met with in his 
investigations of municipal affairs in this 
city, and of the great waste of public 
money that had been revealed to him. 

A paper on “City Ownership of the 
Water Supply” was presented by Mr. 
William R. Hill, ex-president of the 
American Waterworks Association. This 
subject was ably discussed by Commis- 
sioner Robert Grier Monroe, of New 
York city, in addition to the remarks 
made by Mr. Fulton. 

The most interesting discussion of the 
session took place upon the subject of 
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municipal control of telephone service. 
The introductory address on this subject 
was made by Mr. Union N. Bethell, first 
vice-president and general manager of the 
New York Telephone Company, on the 
topic, “The Superiority of Corporation 
Ownership of Telephones.” This paper 
was replicd to by Professor Frank Par- 
sons, of the Boston Law School, who fa- 
vored municipal ownership. Professor 
Parsons was followed by A. R. Bennett’s 
paper on “European Experience of Pub- 
lic Ownership of Telephones,” this being 
read by the secretary. 

On Friday morning the session was 
opened by a paper by Dr. Charlton T. 
Lewis on “How Should Public Service 
Corporations Be Controlled.’ This was 
followed by a paper by Allen Ripley 
Foote, editor of Public Policy on “Regula- 
tion and Taxation of Public Service Cor- 
porations.” Other speakers were John R. 
Commons, secretary of the taxation com- 
mittee of the National Civic Federation ; 
Robert V. Ingersoll, George H. Shibley 
and Eltweed Pomeroy. The last-named 
gentleman spoke on the subject of the 
referendum and the initiative in relation 
to municipal ownership. The closing 


paper was on the “Taxation of Fran- 
chises,” this being presented by Professor 
R. A. Seligman. This was discussed at 
length, and a number of pertinent ‘facts 
with relation to the economic conditions 
pointed out by Wheeler H. Peckham, 
Senator John Ford and John De Witt 
Warner. 


Report of the Committee on Current 
Classification and Nomenclature. 


The report of the Committee on Cur- 
rent Classification and Nomenclature, 
read before the American Electrothera- 
peutic Association, September 4, 1902, 
has been published in pamphlet form and 
issued by the secretary, Mr. W. J. Jenks. 
This committee was chosen at the meet- 
ing of the above society in September, 
1901, and is composed of Messrs. Elihu 
Thomson, Samuel Sheldon and William 
J. Jenks, all well-known members of the 
American Institute of Electrical Engi- 
neers. 

Chapter I takes up the classification 
of currents as used in electrotherapeutics, 
with respect to their prime electrical 
source. In chapter II is taken up the 
classification of currents with respect to 
secondary electrical generating or modi- 
fying apparatus, and chapter III takes up 
the classification of currents with respect 
to direction of flow, variation in strength, 
and time. The different features of the 
phenomena encountered are illustrated by 
simple diagrams, and an effort is evident 
of the desire to formulate a comprehen- 
sive indication of the study in as few 
words as possible. 
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The Bournemouth Combined Conduit and Trolley Tramway System. 


LTHOUGH the system is by no 
A means a large one, the combined 
trolley and conduit trams in 
Bournemouth, a popular south of Eng- 
land watering-place, have many points of 
novelty and interest, not the least being 
the fact that the whole of the work has 
been carried out by the English house of 
an American firm. 

The whole of the undertaking is the 
property of the local authority, and deal- 
ing first of all briefly with the generating 
station, which supplies electrical energy 
for both lighting and traction purposes, 
it is to be noted that there are at present 
four Belliss engines, direct-connected to 
British Thomson-Houston dynamos, each 
set running at 260 revolutions per minute 
and having a capacity of 292 kilowatts. 
The engines are of the three-crank, triple- 
expansion type, governing being done on 
the throttle, while the dynamos are of the 


SHOWING THE CONSTRUCTION OF THE SIDE SLOT. 


British Thomson-Houston Company’s usual 
eight-pole traction type. There is in addi- 
tion a motor-generator having a capacity 
of seventy-seven kilowatts, and a speed of 
550 revolutions per minute. Both sides 
of this machine are four polar. The boil- 
ers are of the ordinary Lancashire type. 

A certain amount of interest naturally 
centres around the switchboard, which 


has to supply three more or less independ- 


ent sources, viz., the public lighting, trol- 
ley lines and conduit lines. The board 
is built on a steel frame, which supports 
the slate slabs of which it is composed 
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by iron brackets which project from the 
frame in a way which ensures the back 
being in one place. The lighting board 
is apart from the one mentioned above, 
although connected to it. 

The combination of the trolley and 
conduit systems has by no means been 
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adopted by the Bournemouth Corporation 
as a pretty experiment, but has been 
forced upon them by the nature of the 
town. In fact, some of the streets are 
so narrow that the return journey has to 
be made by another street. The side slot 
system has been adopted, under the ad- 


lated upon having secured the orders for 
the only two instances of their kind in 
Great Britain. 

The lines are of three-foot six-inch 
gauge and the side slot is one inch in 
diameter. At the points of joining the 
trolley portion of the system, the slot 
works its way to the centre of the track, 
where it narrows down to three-quarters 
of an inch in diameter. The depth of the 
conduit is two feet six inches and the 
extreme width fourteen and one-half 
inches. At the junction of the two modes 
of traction, plough pits have been con- 
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structed for disconnecting the plough, 
which is raised up by means of the 
mechanism seen in one of the views, and 


MECHANISM FOR LIFTING PLOUGH FROM THE CONDUIT. 


vice of the consulting engineers; and 
Messrs. J. G. White & Company, the con- 
tractors, who are also at present con- 


structing a centre slot system for the Lon- - 


don County Council, are to be congratu- 


making the connection through the over- 
head trolley. At present seven such pits 
have been put in. It is anticipated that 
when the men in the cars have got used to 
the arrangements, the change from con- 
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duit to trolley, or vice versa, will be made 
in from ten to twenty seconds. 

The plough, a view of which is given, 
is precisely similar to that which will be 
ultimately employed on the South Lon- 
don lines. The head is of cast steel, and 
the bottom of wood, which carries the 
rubbing contacts, which, it will be seen, 
are kept in position by springs. Beside 
the plough will be seen the change-over 
switch, the handle of which, not seen in 
the picture, has a twelve-inch movement 
for connecting the trolley and rail on 
the one hand, and the two conductors in 
the conduit on the other. This is placed 
under one of the seats on the car. The 
view of the truck shows the plough low- 
ered, another shows the junction of the 
trolley and conduit lines (the overhead 
wire may be seen in the distance). Yet 
another shows a section of the completed 
conduit, and there is also a view of the 
splendid Christchurch road, which is 
served by the trolley line alone. The 
second pole, looking down the road, shows 
the arc lamp pillar, but the lamp was not 
in place when the photograph was taken. 

The British Westinghouse Company 
supplied the electrical equipment of the 
tram-cars. Each car carries two Westing- 
house tramway motors and two of the 
same firm’s controllers, of the series 
parallel type. 

The conductors in the conduit are car- 
ried at a distance of fourteen and three- 
quarters inches from the top of the elote. 
The insulator, clip fastening and bonds 
are in principle similar to that which has 
been adopted on ali conduit lines hitherto. 
The yokes which carry the slotted rail 
each weighs 200 pounds, which are placed 
at intervals of three feet nine inches. 

A combination such as has been con- 
structed at Bournemouth has never been 
attempted in Great Britain before, and 


in the event of its proving a success, as 
there seems every reason to anticipate, it 
will no doubt bring in its train many 
local authorities whose members have an 
antithesis to the overhead trolley system 
in busy thoroughfares, and in Great Brit- 
ain these are not a few. A. WEBSTER. 
London, February 28. 


‘apie S 
Report of the New York State Elec- 
trical Laboratory Commission. 

The report of the New York state 
electrical laboratory commission has 
been received. This contains the recom- 
mendations of the committee, and plans 
and estimates for the laboratory. A 


large number of replies to the circular 
letter sent out by the committee are given, 
which show a generally favorable atti- 
tude toward the establishment of the 
laboratory. 
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Electricity and Air Compressors. 

Mr. William Thompson, in a paper 
recently presented before the Canadian 
Mining Institute, reported the conditions 
and results of thirty days’ tests of a steam- 
driven air-compression plant owned by 
the Le Roi Mining Company, Limited, 
and the electrically operated plant of the 
Rossland Great Western Mines, Limited. 
Both are located at Rossland, B. C. 

TABLE I. 

Work Performed by Steam Plant— 
Average indicated horse-power at stcam 
cylinders of the combined machines, 730; 
cubic feet of free air compressed per min- 
ute from atmospheric pressure to 95 
pounds per square inch, 5,432; cubic feet 
of free air compressed per hour, 325,920 ; 
average horse-power required at steam 
cylinders to compress 100 cubice feet of 
air per minute to gauge pressure, 13.4; 
pounds of coal consumed during test, 
1,038,000; pounds of coal consumed per 
day of twenty-four hours, 36,400; aver- 
age pounds of coal consumed per horse- 


‘power per hour during test, 1.9. > ` 


TABLE II. 

Work Performed by Electrice Plant— 
Average horse-power registered at switch- 
board, 540; cubic feet of free air com- 
pressed per minute from atmospheric 
pressure to 95 pounds gauge pressure, 
3,319; cubic feet of free air compressed 
per hour, 199,140; average horse-power 
required at motor to compress 100 cubic 
feet of free air per minute to 95 pounds 
gauge pressure, 16.3. 

TABLE III. 

Cost of Operating Steam Plant— 
Total cost of fuel consumed during test, 
$2,880.45; total cost of wages for em- 
ployés, $710; total cost of oil, waste, etc., 
$147.30; total cost for thirty days, ex- 
clusive of maintenance and depreciation, 
$3,737.75. Cost per horse-power per 
month for fuel, $3.96; cost per horse- 
power per month for oil, ete., $0.20; cost 
per horse-power per month for wages, 
$0.97 ; total, $5.15. Cost per horse-power 
per annum, $61.56; cost for each 100,000 
cubic feet of free air compressed, $1.56. 

TABLE IV. 

Cost of Operating Electric Plant— 
Cost of current for thirty days, $1,744.26 ; 
cost of employés’ wages, $270; cost of 
oils, waste, cte., $73; total cost for thirty 
days, exclusive of maintenance and de- 
preciation, $2,087.86. Average cost per 
horse-power per month, $3.87; average 
cost per horse-power per annum, $46.44; 
cost for each 100,000 cubice feet of air 
compressed, $1.46. 

TABLE V. 
Showing comparative results between 
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the two types of compressors, based on 
each 100,000 cubic feet of air compressed 
from atmospheric pressure to 95 pounds 
receiver pressure: 

Cost for each 100,000 cubic feet of free 
air compressed by steam plant (see table 
ITI), $1.56; cost for each 100,000 cubie 
feet of free air compressed by electric 
plant (see table IV), $1.46; result, per- 
centage of saving by electricity over 
steam, 6.4. 


The Chicago Electrical Association. 

While the standard of the papers read 
before the Chicago Electrical Association 
has been very well maintained, and the 
attendance and discussion have been all 
that the executive committee could de- 
sire, it has not yet offered the opportunity 
for informal contact, of which the mem- 
bers are desirous. To make up for this, 
three of the coming mectings of the asso- 
ciation are to be semi-social events, with 
an informal dinner preceding the paper 
of the evening. 

The spring dates, as just announced, 
are as follows: 

March 6—“Engineering Activity in 


the Central West,” by S. G. McMeen, en- 


gineering department, Western Electric 
Company. This is to be preceded by a 
dinner, at six o’clock, at the Albion Café, 
Pullman Building. 

March 20—‘Felephone Service,” by 
S. G. Larned, general superintendent of 
the Chicago Telephone Company. This 
meeting will be held at 1736 Monadnock 
Building, and will be of a purely tech- 
nical nature. 

April 3—“Effects Produced by Ground- 
ing the Neutral on an Alternating-Cur- 
rent System,” by G. M. Eastman, of the 
Chicago Edison Company. This meeting 
will be preceded by a dinner at the Albion 
Café, Pullman Building. 

Another meeting will be held on April 
17, at 1736 Monadnock Building, the 
topic and speaker to be announced later. 


> 
February Announcement of the 
American Institute of Elec- 
trical Engineers. 

The February announcement of the 
American Institute of Electrical Engi- 
neers has been received. This shows that 
the membership has now reached a total 
of 2,800. The announcement also gives 
the reports. of nearly twenty local chap- 
ters, indicating the success with which 
this movement has been attended. Notice 
is given that members of the Institute 


may now secure Sctence Abstracts at a 
considerably reduced figure. This publica- 
tion is now issued in two sections, sec- 
tion A treating with the pure sciences, 
physics, chemical physics, etc., and see- 
tion B with applied sciences, or engineer- 
ing. The price to members of the Insti- 
tute is $3.50 for either section separately. 
or $5 for the two. 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—VIII. 


Notes on Progress in Europe and America. 
BY JOHN B. C. KERSHAW. 
The Efficiency of Ozonizers. 

Now that the use of ozonized air for 
water purification and sterilization is 
again receiving considerable attention 
the question of current and energy 
cfhiciency, in ozonizers of various de- 


sign, becomes of importance. Numerous 
laboratory investigations have been 


carried out in recent years relating 
to the conditions which must be observed 
in order to obtain a maximum yield in 
the ozonizer. Thus Chassy, using a 
Berthelot tube type of ozonizer, found 
that the efficiency tends toward a limit 
fixed by the temperature, and that to 
obtain a concentration of seven per cent, 
demanded ninety times as much energy 
as to obtain one of one-half per cent 
(Comptes Rendus, 1901, p. 789). Laden- 
burg has also examined the conditions 
necessary for obtaining a maximum yield 
with the Berthelot ozonizer, and found 
that the best results were obtained when 
using a current of two to two and one- 
half amperes in the primary of a twenty- 
centimetre diameter coil, with a tempera- 
ture of seventeen to twenty degrees centi- 
grade. When using oxygen in place of 
air for supplying the ozonizer, a ten 
per cent conversion into ozone was ef- 
fected. (Berichte d. deustche Chemische 
Gesellschaft, 1901; p. 3849.) Now that 
compressed oxygen is comparatively a 
cheap raw material, this substitution 
might be found to pay. 

A rather curious fact in relation to 
ozone formation by the silent discharge 
has been brought to light by an investi- 
gator who records his observations in the 
Annalen d. Physik, No. 12, 1902. Ac- 
cording to D’Albe’s abstract of this paper 
in the Electrician (London), December 
19, 1902, the author of the paper has 
found that decomposition, of the ozone 
already formed always accompanies the 
silent discharge, and the rate of such de- 
composition varies according to the direc- 
tion of the discharge. It is found to be 
greatest at the positive pole. Whether 
any practical application of this discovery 
can be made remains to be seen; but pos- 
sibly those ozonizers, which at present 
yield the best results, have been uncon- 
sciously designed to suppress as far as 
possible this secondary action of the cur- 
rent at the positive pole. 

Carbon Disulphide. 
The manufacture of carbon disulphide 
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by the Taylor process fully described in 
the ELECTRICAL Review of February, 
1902, is an electrometallurgical industry 
which in some respects is open to the same 
criticism as that made with reference to 
the barium hydrate manufacture by the 
Bradley and Jacobs process, at Niagara. 
(See chapter VII.) The ordinary proc- 
ess used for the manufacture of carbon 
disulphide is simple, and consists in pass- 
ing the vapor of sulphur over red hot 
carbon. The temperature required is com- 
paratively low, and can easily be attained 
by ordinary methods of heating. The diffi- 
culties of the manufacture are chiefly those 
arising from the low boiling point and 
highly inflammable nature of the product. 
Carbon disulphide boils at forty-seven de- 
grees centigrade, and when mixed with air 
the vapor forms an explosive compound. 
The electrometallurgical method of pro- 
duction as regards cost of the actual heat- 
ing agent, is therefore likely in most 
localities to compare unfavorably with the 
older method, and the advantages on the 
side of the Taylor process must be sought 


in the lessened risks from fire and explo- 


sion, which the adoption of electricity as 
the heating agent will produce. The elec- 
trical part of the plant will, however, re- 
quire careful designing to exclude all 
chance of short-circuits. 

It is evident that with such a highly 
volatile and inflammable product as car- 
bon disulphide it is desirable to exclude 
all open fires or flames from the factory 
where it is made. With the older process 


of manufacture this is impossible. 
With the Taylor process, in which 
electricity supplants coal or gas 


firing, this banishment of one real cause 
of danger is achieved. The Taylor and 
similar processes for the manufacture of 
carbon disulphide, are therefore likely to 
extend where electric power is cheap. At 
Penn Yan, N. Y., 660 kilowatts are re- 
ported to be utilized in this manufacture, 
and furnaces of the Taylor design, pro- 
ducing 8,000 pounds of the product per 
twenty-four hours, are said to be in opera- 
tion. As ‘the product is widely used in the 
rubber and oil industries, it is possible 
that in time the manufacture of carbon 
disulphide by aid of electric heat may be- 
come a very flourishing branch of the elec- 
trometallurgical industry. 
. New Electrochemical Publications. 

The literature of electrochemistry and 
electrometallurgy increases every year, and 
the student in these new branches of 
science and industry has now some diffi- 
culty in selecting the most suitable and 
useful text-books or handbooks, as guides 
to the theory and application of electricity 
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in relation to chemical and metallurgical 
processes. 

When one recalls the fact that twelve 
years ago the most useful and widely read 
hook was Gore’s “Electrolytic Separation 
of Metals,” and that no paper or journal 
dealing exclusively with electrochemistry 
or electrometallurgy existed, the progress 
of the last twelve years and the number 
of publications now devoted to these sub- 
jects are striking and surprising. The elec- 
trician or chemist interested in the prac- 
tical side of electrochemistry and electro- 
metallurgy, finds an increasing difficulty 
in keeping himself informed as to the 
progress in all countries. To meet this 
difficulty and to provide a useful current 
index to papers and articles dealing with 
the industrial applications of electro- 
chemistry and electrometallurgy, Dr. 
Franz Peters, of Berlin, has commenced 
the publication of a monthly index, en- 
titled Elektrochemische Technik. This 
not only provides an alphabetically ar- 
ranged subject index to all the recent 
papers and articles on industrial electro- 
chemistry and electrometallurgy; but also 
supplies abstracts of the facts and figures 
contained in the more important contri- 
butions of this kind. 

At present Dr. Peters appears to con- 
fine himself to the German, English and 
French papers and journals, but I have no 
doubt that if the editors of American tech- 
nical journals will support him in his 
praiseworthy effort, he will extend the 
scope and usefulness of his monthly sub- 
ject index. 

Dr. Peter’s address is Platanen Allce 7, 
West End, Berlin; and the cost of the in- 
dex is only five marks per annum to sub- 
scribers residing abroad. 

A more important enterprise is the 
publication, by the well-known German 
firm, W. Knapp, of Halle, of a series of 
“Monographien uber Angewandte Elek- 
trochemie,” the series being edited by Dr. 
V. Engelhardt, of Vienna, and each work 
being written by an expert in the manu- 
facture or industry with which it deals. 
Three of these volumes, which are excep- 
tionally well printed and illustrated, are 
already published, namely: I—“Die Elec- 
trolyse des Wassers,” by Dr. Engelhardt, 
price, five marks; II—“Aluminum,” by 
A. Minet, price, six marks; III—“Die 
Ausbildung des Elektrochemikers,” by 


Professor Lorenz. Other volumes of the 
series Will appear at quarterly intervals, 
and, when completed, these volumes will 
form the most complete and, one would 
judge, reliable reference work on the de- 
velopment and progress of the electro- 
chemical and Sr lee indus- 
tries in all countries. 
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AN ELECTRIC CAR LIGHTING SYSTEM.’ 
BY W. L. BLISS. 


A description of an axle-driven electric 
car lighting system in which the generator 


is located on the truck frame, the arma- 
ture being rotated by means of a single 
reduction gearing. Explanation of the 
mechanical construction of the generating 
apparatus and the method of controlling 
the electrical energy under all conditions 
of railway service. 

In presenting this paper, the author 
assumes that the members of the Insti- 
tute are generally familiar with the sub- 
ject of train lighting from the axle, and 
that no allusion to the previous state of 
the art, or the many failures and disap- 
pointments along this line of engineer- 
ing is necessary or desirable. 


gett and others have familiarized the 
members of the Institute with the work 
that has been done in the past and the 
degree of success that has been attained. 
It is with this thought in mind that the 
author will present for your consideration 
a modern method of train lighting from 
the axle that is reliable in its operation, 
and which has passed beyond the experi- 
mental to the commercial stage, and is 
becoming standard railway equipment. 

This system consists essentially of the 
following elements: 

First—A dynamo electric machine or 

'A paper presented at the 178d meeting of the Ameri- 


can Institute of Electrical Engineers, New York, Feb- 
ruary 27, 1 


The ad- 
mirable papers of Brown, Bauer, Blod- : 
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generator located on the car, or, as is the 
common practice in this country, directly 
on the truck frame, and so arranged that 
its armature is caused to rotate by means 
of a mechanical connection with the axle. 


Fig. 1. 
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Third—A storage battery carried on the 
car, whose special function is to supply 
the electrical energy necessary to operate 
the lamps whenever the armature of the 
generator revolves at a speed too low to 
render the same opera- 
tive, or when the arma- 
ture ceases to rotate, 
which condition is ob- 
viously attained when 
the car is at rest. 

Fourth — Auxiliary 
automatic apparatus, 
which, acting in con- 
junction with the above, 
will render the operation 
of the entire system auto- 
matic, safe, and reliable. 

THE PROBLEM. 
In_ attempting to at- 
ld 
tain the results indicated 
above, a multitude of 
difficulties present them- 
selves which may be clas- 
sified into two primary 
groups: (a) those which 
are purely mechanical 
and are concerned with 
the motive power, and 
which must be overcome 
before the generator can 
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Second—Translating devices within 
the car consisting in general of incan- 
descent lamps and fan motors, and which 
utilize the electrical energy developed in 
the generator. 


be operated successfully; and (b) those 
which appertain to the control of the elec- 
trical energy after it is developed and 
which are principally of an electrical na- 
ture, although involving no small appli- 
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cation of mechanics. The difficulties un- 
der group (a) arise from the peculiar 
character of the source of power, the loca- 
tion of the generator and the conditions 
under which the latter must operate. 

As the generator in this system is lo- 
cated on the truck frame there must first 
be provided a machine mounting and axle 
connection which shall withstand the in- 
jury and abuse coincident with the most 
exposed position in which a piece of elec- 
trical apparatus can be placed. Secondly, 
there must be provided an axle connection 
which shall not necessitate any change in 
the manufacture of standard railway 
axles. Such axles are rough, tapered and 
out of true, and no connection which con- 
templates the use of keys, set-screws, etc., 
or which requires turning, trueing or ma- 
chining the axle in any way will be per- 
mitted by railway officials. The reasons 
for this are obvious and require no further 
comment. (See Fig. 1.) 


METHOD OF DRIVING. 


In this system the generator and driv- 
ing mechanism are modeled somewhat on 
the lines of the modern street railway 
motor, such modifications and additions 
being introduced as to adapt the appara- 
tus to the special work in hand. A sin- 


gle reduction, gear-driven generator has 
been adopted, but, unlike the ordinary 
street-car motor, the entire weight of the 
machine is carried on the truck frame, it 
not being possible to journal on the axle, 
for the latter, as previously indicated, is 
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not, nor will present railway practice 
permit it to be, suitably prepared 

Instead of journaling the axle in bear- 
ihgs attached to the frame of generator, 
two large brackets are carried out from 
the frame or casing of the generator and 
are adapted to receive and 
support a hollow shaft, which 
runs on roller bearings, and 
upon which the split gear 
which meshes with the arma- 
ture pinion is mounted. The 
hollow shaft, as well as the 
brackets, is divided longi- 
tudinally in. order to permit 
assembling on the car truck. 
The car axle extends through 
the hollow shaft, a clearance 
of nearly two inches all around 
the axle, and between it and 
the hollow shaft being pro- 
vided. (See Fig. 2.) 

This clearance permits the 
axle to take all manner of 
motions and positions (within 
certain limits), with reference 


to the hollow shaft. Only one com- 


ponent of the axle’s motion is trans- 
mitted to the hollow shaft, this com- 
ponent being that of rotation. All other 
motions, the horizontal, vertical and end 


Fig. 4. 


shake, being provided for in a positive 
though flexible connection between the 
axle and the hollow shaft. This consists 
of a two-armed dog clamped on by four 
bolts securely upon the axle, and four 
specially constructed driving-springs 
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which are attached by means of ball-and- 
socket fastenings to the two ends of the 
dog, and to the two arms of the hollow 
shaft. 

The driving-springs are of the “keg” or 
helical type, wound with tapered ends, 
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and are mounted in shallow cups, through 
which are screwed ball-ended bolts which 
form a part of the ball-and-socket fasten- 
ing referred fo. Inside the springs the 
bolts are threaded and provided with nuts 
and conical washers which 
fit the inside of the tapered 
ends of the springs. The 
nuts are set up with a span- 
ner wrench and locked with 
spring cotters. An open- 
ing is cast in each end of 
the dog, through the jaws 
or sides of which a bolt 
passes, and in this opening 
and secured by the bolt is a 
socket-casting split in a ver- 
tical plane. The casting pro- 
jects on each side of the dog 
and is hollowed out at each 
end like a bullet mould, thus 
forming two spherical seats 
or sockets into which the 
ball-ended bolts of the driv- 
ing-springs fit. The two 
halves of this socket-casting 
are fastened together by 
four three-eighths-inch bolts 
to prevent their opening and 
allowing the balls to wear 
on the joint between them. 
Similar socket-castings are 
secured to the two arms or 
cranks of the hollow shaft by means 
of bolts or studs which act as crank- 
pins. All these castings and fittings 
are interchangeable. Each driving-spring 
is connected by means of the ball-ended 
bolts to a socket-casting onthe dog, and 
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one on the hollow-shaft arm. The springs 
are, initially, neither in compression nor 
extension, which feature greatly facili- 
tates assembling. The  ball-and-socket 


joints not only admit of the springs as- 
suming all possible angles and positions, 
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in the shop, and no knowledge of ma- 
chine work is required of those who in- 
stall the machine. 

All parts of the mechanism which re- 
quire it are thoroughly encased or other- 
wise protected. Automatic and profuse 


Fig. 5. 


but enable them to act either in compres- 
sion or tension while driving. ‘Two dia- 
metrically opposite springs are in com- 
pression, while the other pair are in ten- 
sion, and vice versa, depending on the 
direction of rotation of the axle and hol- 
low shaft. (See Fig. 3.) 

The dog need not run true, and no 
special care need be exercised in mount- 
ing it on the axle, it being quite as ef- 
fective when not so true as when nicely 
adjusted. The dog is made of malleable 
iron and cast to fit the taper of the axle. 
There is a positive advantage in not 
carrying any of the weight of the gener- 
ator on the car axle. Supported as the 
generator is, entirely on the truck frame, 
it is free from the shock, vibration and 
pounding which would be communicated 
to it were it journaled on the axle, as in 
a street railway motor. It is very easy 
with this construction to put the gener- 
ator out of operation by simply taking 
the dog off the axle. But the greatest 
advantage which results from this con- 
struction is the absence of necessity for 
trueing up enything in installing the ma- 
chine. An approximate centering of the 
axle in the hollowing shaft, and the 
coarsest kind of work in mounting the 
dog on the axle are all that are necessary. 
All the trueing and lining up are done 


lubrication of the shaft bearings is pro- 
vided. A cut steel gear on the hollow 
shaft drives a fibre pinion on the arma- 
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having four internal radial salient poles. 
The poles are placed at an angle of forty- 
five degrees with the horizontal, two 
being in the upper and two in the lower 
half of the generator, which is divided 
longitudinally in a horizontal plane. The 
casing which forms the yoke of the fields 
is extended parallel with the axis of the 
shaft and is then turned in at right 
angles, thus forming ends, so to speak. 
These ends are bored out and have fitted 
into them round headlike castings which 
hold the armature-shaft bearings and oil- 
wells. When these heads are in place 
the generator is almost hermetically 
sealed, and is absolutely dust and water- 
proof. Suitable hand-holes or doors are 
provided in the generator casing for pur- 
poses of inspection, ete. The two heads 
which carry the armature bearings are 
each held in place by four bolts, two of 
which are tapped into the upper half of 
the generator casing and two into the 
lower. By this construction the lower 
half of the generator may be removed, 
leaving the armature in the upper half, 
or the armature may be removed with the 
lower half. The heads being nicely fitted 
to the casing, ensure the perfect align- 
ment of the armature shaft, no steady pins 
or other trueing devices being required. 
By removing the head-casting at the com- 
mutator end of the generator, and de- 
taching the flexible cables from their re- 
spective brush-holders, the entire brush 
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ture shaft. In consequence, these are run 
dry without lubrication of any kind, 
which conduces much to the cleanliness 
of the apparatus. (See Fig. 4.) 
THE GENERATOR. 
The generator is of the ironclad type, 


mechanism, to be described later on, may 
be removed without disturbing any of the 
working parts. (See Fig. 5.) 

The armature is of the four-pole drum 
type, having a two-circuit singly re- 
entrant drum-winding of the straight-cut 
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or barrel type. The coils are wound on 
formers and afterward placed on the 
armature, thus providing a perfectly 
balanced winding both electrically and 
mechanically. The core of the armature 
consists of the usual annular stampings, 
slotted to receive the coils, and mounted 
on a ventilated spider. The central por- 
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The generator is connected as a plain 
shunt-wound machine and is self-excit- 
ing. Hence, there is but a single winding 
on the field, each pole being excited by 
one coil. (See Fig. 6.) 

The armature winding, being of the 
two-circuit type, requires but a single pair 
of brushes to take the current from the 


TRIPLE AN CONTACT 
E 


DIAGRAM or APPARATUS 
ann CONNECTIONS. 


GENERATOR 


FIELD RESISTANCE 


GENERATOR 
FIELD 


° o SA, 


LAMPS 
he + + 
TRIPLE enenenene 
AIR SWITCH ee 
-ZN A 
A 


Fia. 7. 


tion of the spider forms a sleeve which is 
extended at one end to support the com- 
mutator. The sleeve is bored out to take 
the armature shaft, which is suitably 
keyed and otherwise secured. This ar- 
rangement permits the armature and 
commutator to be quickly taken off the 
shaft without disturbing the windings, 


commutator, but, for purposes hereinafter 
explained, two pairs of brushes are em- 
ployed. 
GENERATION AND CONTROL OF 

CURRENT. 

The problems under group (b), as pre- 
viously stated, are principally of an elec- 
trical nature. Being provided with a 


THE 
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thus affording a ready means for making 
repairs either to the shaft or to the arma- 
ture itself. The construction of the arma- 
ture, shaft and commutator is extremely 
substantial. All the running parts are 
heavily proportioned, and are designed to 
resist the heaviest shocks and stresses, 


generator driven by the car axle which 
will supply the required electrical energy 
to operate the lamps and charge the stor- 
age battery, there are four conditions 
which must be electrically and mechanic- 
ally provided for, and the operations 
they entail automatically performed, be- 
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fore the system can be declared opera- 
tive. 
THE POLE-CHANGER AND AUTOMATIC 
BRUSH MECHANISM. 
First—Provision must be made for the 
fact, that the direction of travel of the 
car will be reversed, and hence the direc- 
tion of rotation of the armature of the 
generator will suffer a reversal. This 
would render a self-excited generator in- 
operative, or would cause a reversal in the 
polarity of the brushes or terminals of a 
separately excited machine. It being 
highly improper to attempt to charge the 
storage battery with a reversed current, 
and for other reasons, means must be pro- 
vided whereby the polarity of the gen- 
erator terminals is preserved, no matter 
which way the car may chance to travel. 
In this system, the polarity of the ter- 
minals is preserved in the following man- 
ner: The brush-holders are mounted on 
a carrier, which is supported on anti- 
friction bearings, which enable it to 
rotate freely within the casing of the gen- 
erator. The friction between the brushes 
and the commutator is sufficient to cause 
the former, and with them the carrier, to 
be dragged around as the commutator re- 
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volves. The angular motion of the carrier 
is arrested by means of a stop. When the 
armature revolves in a right-hand direc- 
tion, the brushes and carrier are rotated 
to the right and arrested by the stop in 
the correct position for commutation. 
When the armature revolves in a left- 
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hand direction, the brushes and carrier 
are rotated to the left into a position also 
correct for commutation, but a position 
such that the polarity of the brushes 
would have been reversed, had not a re- 
versal of rotation in the armature 
taken place simultaneously. But the 
rotation of the armature having been 
reversed, and also the position of the 
brushes, the actual polarity of the latter 
is preserved. It will be apparent that the 
angular motion of the brush carrier need 
be but ninety degrees in a four-pole gen- 
erator, such as is employed in this system. 

The stop which arrests the motion of 
the carrier is removable, in order that, 
for inspection purposes and the renewal 
of brushes, the carrier may be turned 
completely around, and all the brushes 
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and holders brought opposite the hand- 
holes in the generator casing. 

As before mentioned, a single pair of 
brushes would suffice to take the current 
from the commutator, but by using four 
brushes, or two pairs, a shorter commu- 
tator is possible, a more symmetrical dis- 
position of the brushes is secured, and 
the adequate friction between the brushes 
and the commutator is obtained, without 
undue pressure on a single brush. The 
brushes of similar polarity are connected 
together in the usual manner, while flexi- 
ble cables, which are readily detachable, 
convey the current from the brushes to 
the stationary terminals of the generator. 
Thus it will be seen that in this system 
the preservation of the polarity of the 
brushes is secured mechanically, and yet 
no contacts, switch-blades or other de- 
vices, which break or i1 terfere with the 
continuity of the circuit, are employed. 
The friction between the brushes and the 
commutator can not be avoided, and in 
this system is utilized to advantage. 

THE AUTOMATIC GENERATOR SWITOH. 

Second—It is necessary to provide an 
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automatic switch which will complete the 
circuit between the generator and the 
storage battery whenever the speed of the 
former, and consequently its voltage, is 
equal to or greater than that of the bat- 
tery. On the other hand, this switch 
must likewise break that circuit whenever 
the voltage of the generator is less than 
that of the storage battery, by virtue of 
a reduced or zero speed. The object of 
this is apparent. The automatic gener- 
ator switch opens and closes the circuit 
between the generator and the storage 
battery electrically, and is controlled di- 
rectly by the generator voltage It con- 
sists of a rectangular iron frame which 
forms the magnetic circuit of the sole- 
noid and supports the insulated contacts. 
Within the frame are two concentric 
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coils, constituting the solenoid. They are 
made entirely separate to facilitate con- 
struction and repairs, and are held in 
place by a central tube. The inside, or 
lifting coil, is wound with fine wire, and 
is connected as a shunt across the ter- 
minals of the generator. The outside, or 
releasing coil, is wound with heavy wire 
and connected in series with the gener- 
ator and storage battery. Within the 
central tube, and free to work in a ver- 
tical direction, is a soft iron plunger at- 
tached to and insulated from which is a 
laminated metal brush. When the gen- 
erator develops its normal voltage of 
sixty-four volts, the fine wire or lifting 
coil will raise the plunger, thus causing 
the metal brush to make connection be- 
tween two metallic contacts. If the gen- 
erator voltage is increased, current will 
flow from the same through the contacts, 
brush and series coil, and through the 
battery, the series coil being wound in 
such a direction that this current aids 
the shunt coil in holding up the plunger 
and brush, maintaining a better contact 
for increasing current. When, however, 
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the voltage of the generator becomes less 
than that of the battery, current will 
flow from the battery in a reverse direc- 
tion through the series coil and generator 
and oppose the action of the shunt coil. 
The weight of the plunger and brush is 
now sufficient to cause the opening of the 
switch by gravity. No springs are used 
to secure the adjustment. Adjustment is 
made by varying the length of the air- 
gap, and when once made is permanent. 


Carbon contacts, on which the final break 
takes place, protect the metallic parts 
against injury by arcing. (See Fig. 7.) 

Upon the top of the iron frame of the 
automatic generator switch is mounted 
a triple contact, consisting of a three-part 
segmental socket and a conical plug fit- 
ting the same. The plug is raised and 
lowered by means of a tail-rod attached 
to the plunger of the switch. When the 
plunger is down and the generator switch 
open, the plug connects the three seg- 
ments together. When the plunger and 
plug are raised by the lifting coil the 
triple contact is broken. The plug is 
insulated from. the tail-rod, and a flexible 
conductor permanently connects the plug 
with an insulated terminal, also mounted 
on the iron frame. One lead of a resist- 
ance coil, located in the upper part of the 
switch-box, is connected to this insulated 
terminal, and the other lead is connected 
to the front segment of the triple contact. 
The negative lead of the generator is also 
connected to this segment. The leads of 
the lifting coil are connected, respectively, 
to the positive of the generator and the 
terminal to which the flexible conductor 
is attached. Thus it will be seen that 
when the plug establishes the triple con- 
tact, it also short-circuits the resistance 
coil. When the plug is raised, it throws 
the resistance into series with the lifting 
coil. 

The resistance is thrown into series 
with the lifting coil: (1) To reduce the 
current and consequent heating in the 
coil, which would otherwise change its 
resistance and alter the adjustment of the 
switch; (2) to reduce the magnetizing 
effect of the coil, so that less discharge 
current will be required in the releasing 
coil to open the switch as above explained. 

The function of the triple contact is 
to short-circuit the lamp bucker and series 
field, to be described later, thus avoiding 
the drop that would otherwise take place 
in the lamp circuit when the battery was 
discharging, and to render the bucker in- 
operative at speeds below twenty miles 
per hour when the generator switch is 
open. , 

At the top of the switch-box are shown 
two pilot lamps connected in series across 
the generator terminals. The lighting 
of these lamps affords a visual indication 
that the generator is in operation. 

Fig. 8 represents the switch-box and 
switches complete. The cast-iron cover 
being removed, exposing the automatic 
generator switch, with its triple contact 
and resistance coil. Below are seen the 
hand switch and air switch. 

(To be continued.) 
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THE BRANLY COHERER. 
BY C. L. DURAND. 


One of the interesting features of 
the Paris automobile show, which has re- 
cently closed, was the exhibit of the Bran- 
ly-Popp aerial telegraphy system. Among 
other apparatus the exhibit contained an 
automobile provided with a high mast 
arm for transmitting the signals and 
equipped in the interior with a complete 
set of apparatus. A large company has 
been formed in Paris, headed by M. Vic- 
tor Popp, a prominent engineer and di- 
rector of various electrical enterprises. 
The company proposes to establish a 
somewhat novel system throughout the 
city. News is to be supplied to the sub- 
scribers from a central station which is 
connected with various substations by 
a system of masts and the substations 
will be put in communication with the sub- 
scribers. To show the practicability of the 
svstem and the possibility of sending the 
messages in a large city, the company has 
erected four complete stations in the cen- 
tral part of the city, the first at its 
headquarters, Place de la Madeleine, the 
second at the Havas commercial agency, 
near the Bourse, and the two others in the 
offices of two of the leading newspapers, 
the Journal and Figaro. These different 
stations have masts erected upon the roof, 
and they have been in constant communi- 
cation for some time past. There seems 
to be no difficulty in the transmission, and 
the company, after thus showing the prac- 
ticability of the system, proposes to carry 
out the subscriber system in the following 
way: A central transmitting station will 
be established in the city, preferably near 
the Bourse. The station will constantly 
receive all the important news of the day 
by telegraph and telephone, both city and 
foreign news. It will contain all the im- 
portant happenings of a financial, social 
or commercial interest. As soon as the 
news is received at the central station 
it will be transmitted by aerial telegraphy 
to all the receiving stations, of which it is 
proposed to erect eighty or more in the 
city and suburbs. The posts will then 
have the news carried by cyclist messen- 
ger boys to the residences of the subscrib- 
ers in each district at stated intervals 
during the day, say every half hour. The 
subscribers will thus be able to follow all 
the important happenings of the day, 
either local, home or foreign news, and 
will be next posted as to markets, stock 
quotations, political events, accidents, etc. 
The relatively low price of subscription 
will put the system within reach of a 
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great number of persons of all classes, 
some for their own pleasure and others 
for business purposes. Besides the pri- 
vate subscribers, the news will be sup- 
plied to clubs, hotels and cafés where it 


will be preferably posted on a bulletin 
board, and this will increase the popular- _ 


ity of the establishments which are thus 
provided. If such an arrangement is car- 
ried out it will be somewhat unique and 
will be of great interest in developing 
the commercial and private interests of 
a large city. One of the interesting fea- 
tures is the way in which the news of the 
races will be obtained. For this purpose 
a specially designed automobile is to be 
used. This has already been constructed, 
having been ‘built by Henry Popp at the 
Bergerac works. Mounted on the top is 
a high mast of bamboo. Below are four 
cross-pieces resting on the roof of the 
vehicle and from their outer ends are at- 
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THE BRANLY COHERER. 


tached the stay-wires which hold the mast 
upright. On the day of the races the 
automobile will proceed to the tracks, 
which are located around Paris within 
a radius of twenty-five miles. When in 
running order the mast is dismounted 
and when the automobile reaches the 
grounds it can be quickly set up in place. 
In the interior of the vehicle is a com- 
plete set of aerial telegraphy apparatus 
and the races will be followed at each in- 
stant and the results constantly transmit- 
ted to the central post in the city, and 
from there to the subscribers. The auto- 
mobile can of course be used to proceed 
to any point near the city in case of acci- 
dents or other events, and it can send the 
news over a distance of thirty miles or 
more. The current is furnished by a set 
of accumulators which are kept charged 
by a small dynamo. The latter is driven 
by the gasoline motor of the automobile 
through a mechanical device; the motor 
gives about fifteen horsé-power. Among 
other apparatus is a balloon which can be 
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used to suspend the transmission wire at 
the proper height if desired, and a kite 
has been adopted for the same purpose. 
The balloon can be quickly filled out by 
a set of hydrogen tubes contained in the 
vehicle. As to the instruments employed, 
the company is using an improved system 
which has been mainly designed by Pro- 
fessor Branly, the well-known scientist and 
inventor. By using a contact formed of an 
oxidized metal and a polished metal, he 
obtained a coherer which proved to be 
very regular in its action, as well as hav- 
ing a sensitiveness greater than that of 
the filing tube. At the same time he made 
a great improvement by suppressing the 
independent striking device and thus was 
enabled to construct a receiver which is 
much simpler and works more rapidly 
than the usual forms. The new coherer, 
the appearance of which will be noticed 
in the engraving, is formed of a circular 
metal disc in which are mounted three 
tapering vertical rods which have their 


= lower points somewhat rounded off and 


covered with a layer of oxide. The points, 
which are of carefully tempered steel, are 
first well polished, then oxidized at a 
determined temperature in a furnace. 
The upper plate with the points forms a 
kind of tripod which rests freely upon a 
lower disc of well-polished steel. The 
degree of oxidation of the points which 
determines the thickness of the layer, and 
the polish which is given to the disc, play 
an essential part in the cohering action. 
The slight layer of oxide does not seem 
to deteriorate appreciably with time. The 
coherer thus formed is enclosed in a case 
formed of a glass tube with ebonite end- 
pieces, noticed on the left. The whole is 
not more than two inches high. The cur- 
rent is brought to the top disc by a silver 
wire passing through the top cover. 
Some of the coherers have a lifting screw 
by which the wire may be drawn up, and 
the tripod is thus lifted off the lower disc 
when out of action. This form of coherer 
has been found extremely sensitive to 
shocks, and this made it possible to mount 
it directly upon the Morse receiver and 
utilize the striking action of the armature 
lever of the instrument instead of the 
usual independent striker. To carry this 
out, the support at the end of the instru- 
ment which carries the striking screw of 
the lever is enlarged to form a kind of 
shelf upon which the coherer rests. When 
the lever strikes the screw on the down 
stroke it gives the coherer a sufficient 


shock to destroy its conductivity. Owing 


to its great sensitiveness the coherer uses 
a lower voltage than ordinary, this being 
necessary to prevent a continuous circu- 
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lation of current through the imperfect 
contact. According to the thickness of the 
oxide layer, Professor Branly uses for the 
coherer circuit a Daniell cell of one volt 
or a Dabilly element of one-half a volt, 
cut down by a resistance in circuit. In 
the coherer circuit the battery is connect- 
ed by one pole to the upper striking screw 
of the Morse instrument; the current de- 
scends through the screw to a platinum 
plate which is fixed on the armature lever 
and insulated from it. From the plate it 
passes by a flexible wire to a sensitive re- 
lay and thence to the lower disc of the 
coherer (including a variable resistance 
in circuit). The current thus traverses 
the contact of oxidized metal and returns 
by the silver wire to the battery. The 
relay closes the secondary circuit as usual, 
including the Morse receiver and a bat- 
tery of two or four Leclanché cells. Under 
the action of the waves from the trans- 
mitting station the coherer contact be- 


comes conducting and the current of one- - 


half volt, reduced by the resistance, op- 
erates the relay. This in turn closes the 
receiver circuit and the striking arm is 
attracted down, opening the contact be- 
tween the platinum plate and the upper 
screw. The arm continues down by its 
acquired speed and strikes the lower 
screw; by this shock, which need be but 
very slight, the coherer becomes non-con- 
ducting. The armature rises, establishes 
the contact, and so on. The lightness of 
the shock needed for the coherer is also 
of advantage in reducing the stroke of 
the armature lever and consequently the 
speed of working. The new coherer has 
been in operation for some months past 
in the four stations above mentioned; it 
has thus been subjected to a good prac- 
tical trial and works very satisfactorily. 
The Paris system is only one of the 
schemes which are on foot, and an ex- 
tensive maritime project will no doubt be 
carried out. The company is now erect- 
ing several stations on the north coast of 
France, and it is proposed to extend the 
system to the west and the Mediterranean 
coast. These stations will communicate 
with vessels over a large radius and will 
be of great service not only for the mer- 
chant marine, but also for the war fleet, 
which will thus be in constant communica- 
tion with the shore, and thus by telegraph 
with Paris. Different types of marine in- 
struments have already been constructed 


and some of these were placed on exhibi- 
tion. 


——-~ 


ope 
Seventy-one patents on wireless teleg- 
raphy were issued last year. It is said 
that there has been issued 109 patents 
covering this field, | 
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Electrical Patents. 


An electromagnetic tool for hammer- 
ing, chipping, riveting and similar pur- 
poses has recently been patented by Mr. 
Cloyd Marshall, of La Fayette, Ind., who 
has assigned his entire interest to James 
S. Andrews, of St. Louis, Mo., and Will- 
iam M. Simpson, of Chicago, Ill. The 
invention is designed to operate on the 
order of pneumatic tools now in such 
general use. A casing is provided, which 
is made up of two separate sections, de- 
tachably secured together, this casing 
having a handle at one end and carrying 
a tool, such as a drill, chisel or hammer, 
at the other end. Within the sections 
are located two axially aligned solenoids, 
consisting of coils of insulated wire 
wound on non-magnetic sleeves. <A 
plunger extends through these solenoids 
and preferably made of soft wrought iron 
or steel. Its inner end is reduced to re- 
ceive a coiled spring and is provided with 
a pointed or cone-shaped terminal adapted 
to enter a corresponding socket in the 
inner head of the solenoid. The outer 
end of the plunger is also reduced to fit 
a similar socket in the outer head and to 
engage the tool. The solenoids are alter- 
nately energized by the operation of a 
commutating device arranged outside of 
and separate from the tool, the com- 
mutating device automatically and mo- 
mentarily short-circuiting each solenoid 
at the instant each circuit is broken to 
discharge the current in the solenoid, due 
to self-induction. The wiring is so ar- 
ranged that the retracting solenoid will 
carry the plunger back to its retracted 
position and compress the spring located 
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upon its inner end, whereupon the cir- 
cuit of the retracting solenoid is broken 
and the working solenoid is energized to 
carry the plunger forward to deliver the 
blow, this operation of the working 
solenoid being preferably assisted by the 
spring. The commutating device con- 
sists of three discs secured to the same 
shaft and of different diameters. The 
shaft is driven in any desired manner. 
The discs are made of insulating ma- 
terial, and the smallest ig provided on its 
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periphery with a short metal strip with 
which suitable brushes are arranged to 
make alternate contact. The intermediate 
disc has on its periphery a continuous 
metal contact strip, and the largest disc 
is provided with a contact strip extending 
half way around its periphery and elec- 
trically connected with the contact on the 
intermediate disc. Suitable brushes coact 
with these various strips, and are con- 
nected with the solenoids and with a suit- 
able source of electrical supply to obtain 
the necessary actions above described. 
The General Electric Company now 
controls a patent on an insulator devised 
by Mr. Howard R. Sargent, of Schenec- 
tady, N. Y. In the construction of the 
modern fireproof buildings metallic beams 
are used to a large extent, and it is fre- 
quently desirable or necessary to pass 
wires or cables through these beams for 
various electrical systems, and further 
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New METHOD OF MAKING INSULATORS. 


protection for such wires or cables than 
a covering of insulation is demanded. 
Hence, it becomes necessary to use a sup- 
port of insulating material through which 
the wires may pass and which separates 
them from the metallic beams. These 
insulators are made of porcelain or hard 
rubber or other suitable insulating mate- 
rial, and the character of this material 
causes great difficulty in providing proper 
means for securing the insulator in place 
upon the beams. This invention, how- 
ever, removes all difficulties of this sort, 
and provides means for the ready estab- 
lishment of the insulator in position and 
for its easy removal therefrom. The in- 
sulator, which is hollow, to permit the 
passage of the insulated cable, is arranged 
to be placed through an opening of the 
web of an I-beam, and is provided at one 
end with an outstanding annular flange 
that abuts against the web. The other 
end is provided with a large screw- 
thread moulded in the porcelain or hard 
rubber, of which the insulator is con- 
structed. A holding device in the form of 
a split ring is arranged to be placed upon 
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the threaded end and is provided with in- 
wardly extending lugs engaging the 
threads. The ends of this ring are con- 
nected by a clamping screw. In use, the 
insulator is passed through the opening in 
the I-beam, after which the split ring is 
threaded upon the same and bears against 
the web on the side opposite the flange, 
this ring being securely held in place by 
screwing the ends together. 

In 1900, an inventor, Mr. Valdemar 
Poulsen by name, patented an extremely 
novel method of recording speech, em- 
ploying undulating or irregular currents 
of electricity. The plan described by 
Poulsen for recording the electrical im- 
pulses consists in using an electromagnet 
in a circuit from which such impulses 
flow, the poles on the magnet resting upon 
a steel body which is moved with respect 
thereto. The successive variations in the 
strength of the magnet are thereby im- 
parted to successive parts of the steel 
body and are retained thereby for repro- 
duction at any desired time. Mr. William 
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APPARATUS FOR ELECTROMAGNETICALLY 
RECORDING SPEECH. 


A. Rosenbaum, of New Rochelle, N. Y., 


has just obtained a patent on an improve- 
ment on this method. According to his 
invention he records the impulses by 
means of a permanent magnet or electro- 
magnet of constant strength, and he 
varies the effect which such magnet has 
upon the steel body by altering its dis- 
tance from the bodv in accordance with 
or in proportion to the strength of the 
impulses representing the voice or sig- 
nals, as the case may be. In other words, 
the poles of the recording magnet are not 
in contact with the steel body, and the 
desired effect upon the body is obtained by 
altering the air-gap between the poles and 
the body. The steel body may be in the 
form of the continuous coil wrapped upon 
a cylindrical body, or a tape or band. Ar- 
ranged directly over this body is a per- 
manent magnet attached to a spring or 
diaphragm. This spring or diaphragm 
normally holds the poles of the permanent 
magnet out of contact with the steel body, 
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though it would naturally be under some 
tension at all times on account of the at- 
traction existing between the magnet and 
the steel body. An electromagnet is ar- 
ranged behind the spring and is in the 
secondary circuit of an induction coil, 
the primary circuit of which contains a 
telephone transmitter. Now it will be seen 
that when the voice currents, which are 
created in the primary circuit by speak- 
ing into the transmitter, flow by induc- 
tion in the secondary circuit, including 
the magnet, the magnet will be energized 
successively thereby in accordance with 
the strength of said currents. This mag- 
net will in turn attract the armature in 
front of its poles, which will cause the 
poles of the permanent magnet to ap- 
proach and recede from the steel body. 
As a result the air-gap will be varied in 
proportion to the impulses originally 
created by the voice, so that the steel 
body, which is at the same time moving 
past the poles of the permanent magnet, 
will be magnetized at successive points 
to corresponding varying degrees, and 
such magnetism will be retained by the 
steel body for subsequent use in repro- 
ducing the voice currents in a telephone 
receiver. In order to reproduce the 
record thus made in the steel body an 
electromagnet, whose poles are placed in 
contact with the body, may be passed over 
that portion which received the impres- 
sions, whereupon currents corresponding 
to the original currents will be generated 
in the coil of the magnet and sent over 
the circuit to a telephone receiver. 
Friedrich Moritz, a Bavarian, residing 
in Munich, has patented in this country 
a device which he terms an X-ray tracer, 
and has assigned the same to Voltohm 
Electricitats-Gesellschaft, A. G., a firm 
in Munich. The invention consists in an 
apparatus for ascertaining the exact 
shape, size and location of bodies by 
means of the Reentgen or X-rays. Al- 
though it is known that the exact distance 
apart of two points and consequently the 
size of a body could be measured with 
the aid of these rays, it has hitherto not 
been possible to ascertain by pictorial 
representation the true shape and size of 
a body and its location as regards other 
bodies without previous measurement. By 
means of the present apparatus this ob- 
ject is obtained, in that the exact outline 
of the body to be determined can be ob- 
tained within a few seconds. In order 
to attain this object the outline of the 
shadow of the body in question is drawn 
upon a projection surface in exactly the 
same size and shape as the original by 
the aid of the X-ray of a Rentgen tube 
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arranged perpendicularly to the surface 
and moving freely in all directions in a 
plane parallel thereto. For this purpose 
the table on which the body to be treated 
ig laid is provided with a suitable sup- 
porting frame carrying a drafting plate 
or surface which is adapted to be placed 
directly over the body. Upon this frame 
is also mounted a movable table provided 
with a drafting or position-indicating de- 
vice coacting with the drafting surface. 
A Reentgen tube is suspended from the 
movable table and is located directly 
beneath the operating table and the in- 
dicating device, being always arranged 
directly beneath the latter no matter what 
position the movable table may assume. 
Therefore, if the rays from the tube pass 
perpendicularly across the edge of the 
body, the edge of the shadow on the 
screen or drafting surface will coincide 


with the position of the marking point, 
and by moving the tube so that the mark- 
ing point will be caused to travel around 
or along the entire edge of the shadow 
and moving a pencil with the marking 
spot, the exact size and shape of the body 


X-Ray TRACER. 


will be depicted on the screen. If the 
tube is not perpendicular below the edge 
of the body, the rays will pass obliquely 
across the same and consequently the edge 
of the shadow thrown on the screen will 
be at one side of the marking point. Now 
if the marking spot be moved toward 
the edge of the shadow, it will carry the 
tube toward the edge of the body and 
therefore cause the shadow-producing 
rays to approach the perpendicular. It 
will thus be seen that the apparatus per- 
mits the making of a visible record of the 
exact size and shape of the body. 


Telephones in Railway Work. 


A Buffalo daily paper states that there 
are now only three railroads doing busi- 
ness in Buffalo which are not equipped 
with a private telephone switchboard serv- 
ice. When it is considered that none of 
the long roads running into Buffalo has 
general offices at that point, this state- 
ment indicates the growing importance 
of the telephone in railway service. Only 
a few years back, none of the railroads 
in Buffalo had these facilities. Certain 
of the railroads there are now erecting 
telephone lines along the right of way for 
Jong-distanoe service, 
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The Tribelhorn Accumulator. 

The Tribelhorn accumulator resembles 
greatly that old source of electromotive 
force—the Voltaic pile. It consists of 
plate-shaped lead trays, piled one upon 
the other, the lower surface of each plate 
forming one electrode, and the upper sur- 
face the other. This arrangement ef- 
fects a considerable saving in space, and 
does away with the need of jars or cases. 
However, it makes necessary a more fre- 
quent overhauling; but this is accom- 
plished easily and without the need of 
skilled labor by lifting down the plates 
one at a time by means of a crane. It 
is stated that there is a saving of space 
of from fifty to seventy-five per cent by 
the use of this system. A large battery 
of this class has been installed recently 
at the Metropole House, in Zurich. The bat- 
teries are arranged in two rows, connected 
in parallel, giving a capacity of 840 am- 
pere-hours at a three-hour discharge; for 
1,000 ampere-hours at a five-hour dis- 
charge, and 1,200 ampere-hours at a ten- 
hour discharge. The batteries were con- 
nected to a three-wire circuit of 115 volts 
pressure. The end cells for voltage regu- 
lation are connected to a vertical drum 
switch, which switch can be operated by 
means of cords and pulleys from a dis- 
tance. If desired, this switch can be 
operated automatically.—Abstracted and 
translated from the Centralblatt Accum- 
ulatoren (Berlin), February 1. 

P| 
Sparking Coils for Gas Engines. 

There are two general methods of 
igniting the explosive mixture of gas and 
air in gas engines, one by an incandescent 
tube or wire and the other by the electric 
spark. It is stated that the latter method 
of ignition gives a greater output of the 
gas engine than does the former, the 
reason being that electric ignition pro- 
duces a more rapid explosion and thus 
gives a higher value for the mean press- 
ure in the cylinder. There are two 
methods of electric igniting—that using 
merely a spark coil where the spark of the 
extra current is utilized, and that em- 
ploying a Ruhmkorff coil or open core 
transformer. The latter method gives 
better results, but has been difficult in 
application because the slow speed of the 
vibrating contact has made it impossible 
to use this system for high-speed engines. 
Recognizing this deficiency, Messieurs 
Arnoux and Guerre, by a special study of 
the requirements, have succeeded in pro- 
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ducing interrupters which operate easily 
and surely at high speeds. Heretofore 
the limit has been from 1,000 to 1,200 


-turns per minute with this type of igniter, 


but with their model they can make and 
break the circuit of the coil 436 times 
per second, which will permit of its use on 
engines having a speed of 5,000 turns 
per minute.—T'ranslated and abstracted 
from DL’ Industrie Electrique (Paris), 


January 25. 
A 


The Effect of an Electric Shock. 

The effect of electric shocks upon ani- 
mals has been studied from a medical 
standpoint by Dr. S. Jellinik. In general, 
he agrees with the conclusions arrived at 
by Mr. F. B. Aspinall in his paper before 
the British Institution of Electrical En- 
gineers last year, but in some instances 
he found different effects from those 
given in the paper just referred to. Dr. 
Jellinik believes that all diseases which 
lower skin resistance, such as diseases of 
the heart and of the skin, predispose to an 
accident from electric shock—that is, ad- 
mitting that the effect of electric current 
is dependent upon the resistance of the 
skin. He has found that currents other- 
wise dangerous are harmless to sleeping 
animals, agreeing in this with Aspinall; 
but he differs from the latter as to the 
effect of burning, as burns lower the re- 
sistance of the body. He has also found 
that the longer currents are passed 
through tissue the lower the resistance 
becomes. The author then makes some 
suggestions for reviving persons who have 
received shocks. In his investigation it 
was found that the capillaries of the cen- 
tral nervous system were torn, and that 
blood had escaped and permeated the sur- 
rounding nervous system. Such a 
hemorrhage is not necessarily fatal, but 
it is very probable that the proposed 
method of flushing the brain by holding 
the body with the head down would lead 
to a secondary hemorrhage, and therefore 
result fatally. In his opinion it would be 
better to perform vene-section. Artificial 
respiration should be continued for hours. 
Massage of the abdomen and also in the 
region of the heart, placing the patient 
in a hot bath, subcutaneous injections of 
ether, camphor or strychnine should also 
be carried out. The author expresses his 
belief that many of those victims who are 
pronounced dead could be revived by tak- 
ing the necessary time and trouble.— 
Abstracted from the Lancet (London), 
February. 


The Radiant Efficiency of the Mercury Arc 
Lamp. 

This article gives an account of some 
careful work carried out by Mr. W. C. 
Geer in determining the radiant efficiency 
of the mercury arc. The Arons type of 
lamp was used for these measurements, 
and some difficulty was found in securing 
steady readings, due to the excessive heat 
developed, and the uncertainty of the are. 
To determine the efficiency the radiation 
was measured with a thermopile, first 
directly, then through a water cell, and, 
lastly, through a cell containing a solu- 
tion of iodine in carbon disulphide. As 
the glass of the lamp became very hot it 
was necessary to correct for its radiation. 
To do this the radiation from the glass 
was measured at different periods of time 
after stopping the arc. By plotting the 
curve obtained from these readings and 
by extrapolation, a value was reached for 
the radiation from the glass before ex- 
tinguishing the are. The results of this 
experiment were given in tabular form, 
and show that the radiant efficiency of the 
mercury are is greater than that of any 
other illuminant. Measurements which 
have been made of other lights by various 
investigators using this same method give 
the following figures: For an incandescent 
lamp the radiant efficiency was 0.06; for 
an are light, 0.104; for acetylene, 0.105; 
for Geissler tubes, 0.320. The figure found 
for the mercury arc is 0.409 to 0.479.— 
Abstracted from the Physical Review 


(New York), February. 


A 


An Investigation of Self-Excitation of 
Dynamos. 

Herr Leo Finzi has made an experi- 
mental and analytical investigation of 
self-exciting dynamos. These experi- 
ments were carried out on a four-pole 
steel dynamo with an output of 250 
amperes at 220 volts. The machine had 
a drum armature, and the winding of the 
latter was made in 105 slots, two wires 
in each. The diameter of the armature 
was 140 millimetres. The size of the air- 
gap was three and one-half millimetres. 
The ratio of pole surface to armature was 
as four to five. The field winding con- 
sisted of 2,600 turns on each pole, and the 
normal speed was 700 revolutions per 
minute. Curves were taken at speeds 
varying from 450 to 800 revolutions per 
minute. In each case the residual mag- 
netism was brought to the same value, 
and the speed for each experiment was 
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kept constant. The time required for the 
machine to reach its final potential was 
two minutes and twenty-five seconds at 
450 revolutions, the voltage being ninety- 
nine and six-tenths. The time decreased 
with each increase in speed, until, at 800 
revolutions per minute, but twenty-five 
seconds were required for the machine to 
reach its final constant voltage of, in this 
case, 265.2. Curves are plotted showing 
the starting characteristics. Each has 
two knees, but at lower speeds the curves 
at these points are more rounded, and 
the straight-line section joining the two 
becomes shorter. The relation between 
excitation and residual magnetism was 
also investigated. The results show that 
the time required for the machine to ex- 
cite itself decreases with an increase in 
the residual magnetism, and at constant 
speed the final value reached in each case 
is the same. The analytical investigation 
takes into consideration the residual mag- 
netism, resistance and inductance of the 
field, the speed, ete. Equations are then 
deduced for the machine when operated 
under these conditions, but it is pointed 
out that as these do not take into con- 
sideration the effect of the Foucault cur- 
rents set up in the field core, they are not 
correct except for stable conditions. The 
article gives very full data of all the ex- 
periments.—Abstracted and translated 
from the Physikalische Zeitschrift (Leip- 
sic), January 15. 
a 


Mercury Vapor Lamps. 

Mr. H. J. Dowsing, of London, se- 
cured in 1896 a patent upon a mercury 
vapor lamp, the patent specifications of 
which are given in this article. It is 
stated that this patent has become void 
through non-payment of fees. The in- 
vention relates to an electric lamp, the 
light of which is produced by the passage 
of high-tension electric currents through 
rarefied air, or through suitable gas or 
vapor. A glass tube was employed of 
very small bore, such as is used for ther- 
mometers, into the ends of which were 
sealed leading-in wires to terminals 
within the tube. The tube was partially 
exhausted, and through it was passed an 
electric current, preferably alternating. 
The tube was bent into various forms in 
order to give a considerable luminous 
area. It was found an advantage to put 
in the bulbs into which the terminals are 
sealed a quantity of mercury or of an 
amalgum of mercury with other metal. 
It was of advantage sometimes tu warm 
the lamp before starting, so as to render 
the rarefied atmosphere within it more 
conductive by the presence of a little 


-of the motor in two sections. 
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mercury vapor. The claim made for this 
invention was an electric lamp consisting 
of a glass tube of a very small bore, con- 
necting two bulbs containing mercury, 
which are connected by leading-in wires 
scaled through the glass to a source of 
high-tension electricity, the atmosphere 
within the tubes and bulbs being rarefied. 
Abstracted from the Electrician (Lon- 
don), February 13. 
A 


Electric Pumping Plant for the Kaiserstuhl 
II. Mine at Dortmund, Germany. 

In this article M. J. Montpellier gives 
an interesting description of an electric 
pumping installation in the Kaiser- 
stuhl II. mine at Dortmund, Germany. 
Recent developments in the mine, and the 
sinking of two new pits, have produced 
a much larger flow of water than pre- 
viously had to be handled. This amounts 
at present to about eight cubie metres per 
minute. The old pumping system was 
sufficient to raise four cubic metres of 
water per minute to a height of 300 
metres, but gave considerable trouble, 
and it did not seem advisable to duplicate 
it to mect the new conditions. It did not 
scem practicable to install steam pumps 
at such a depth, a further objection to this 
system being also the wooden lining of 
the pits. Under these conditions, an elec- 
trical pump was desirable, particularly 
as the generating plant would also fur- 
nish lights and power for operating the 
hoists and machine tools in the mine. An 
electrical system was then adopted, and 
installed by the Oerlikon Company. The 
pump has three cranks, and at a speed of 
seventy-five turns per minute can raise 
five cubic metres of water to a height of 
400 metres. This is driven directly by a 
three-phase induction motor rated at 570 
horse-power. The requirements of this 
installation made necessary a special 
design of the motor. The size of the gal- 
leries would not allow sections larger 
than two metres to pass, and it was not 
possible to handle pieces weighing more 
than 10,000 kilogrammes. For this rea- 
son it was necessary to construct the rotor 
The low 
speed made necessary a large number of 
poles, and much care was needed in the 
design, to prevent excessive magnetic 
leakage. It was also desirable to have the 
rotating part heavy, so as to equalize the 
not perfectly uniform load imposed by 
the pump. The rotor of this machine 
has a diameter of 2.99 metres. The air- 
gap is two millimetres. The winding con- 
sists of 162 coils placed in 324 slots. Each 
coil is formed of nineteen wires 3.6 milli- 
metres in diameter, and connected in 
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parallel. Each group of four coils is 
formed with a single length of wire, leav- 
ing but fifty-four joints to be soldered. 
The winding is star-connected, the outer 
terminals being carried to slip rings. A 
rheostat is provided for starting the motor 
when the generator is running. This is 
necessary, as there are other motors 
operated from the same system. The 
stator of the motor is also made in two 
parts. It is supported upon two six-arm 
spiders from the main bearings. The 
exterior diameter is four metres, and its 
width ninety centimetres. The total 
weight is twenty-eight tons, there being 
nine tons of sheet iron and 1,400 kilo- 
grammes of copper. The resistance of 
one phase of the stator is 0.4 of an ohm, 
the three phases being connected in delta. 
The resistance of one phase of the rotor 
is 0.016 ohm. The motor operates at 1,900 
volts and twenty-two and one-half cycles 
per second. When unloaded it absorbs 
sixty-two amperes, corresponding to six- 
teen kilowatts. The leakage coefficient 
was found to be 0.1 with a current of 190 
amperes. The friction losses are 3,500 
watts. At normal load tne motor re- 
quires 170 amperes. The power-factor is 
0.82, and the efficiency ninety-two per 
cent, the slip being 2.7 per cent. The 
maximum torque is 11,500 kilogramme 
metres, which is double the normal. The 
generating station contains two alter- 
nators, one of 840 horse-power, and one of 
150 horse-power, both three-phase. Par- 
ticulars of the driving engines are given. 
The main generator is of the revolving 
field type, and has thirty poles. The 
diameter of the field is 4.8 metres, and it 
weighs seventeen tons. The air-gap is 
ten millimetres. The field coils are con- 
nected in series, and each consists of sixty- 
eight turns of copper wire ten and eleven 
millimetres in diameter. The exciting 
current is furnished by an independent 
dynamo driven by a separate engine. The 
stationary armature has 180 slots, there 
being two slots per pole per phase. Each 
slot contains seven conductors, each con- 
sisting of four parallel wires 4.8 milli- 
metres. The efficiency of the alternator 
at fifty-five per cent of full load is 93.4 
per cent, and at full load it is ninety-four 


per cent. The second alternator is used 
for all purposes when the large one is 
shut down. ‘The two machines may be 
operated in parallel, and the station in- 
cludes a modern high-voltage switch- 
board. The circuits consist of three-core 
cables, each conductor being 120 square 
millimetres in section. The motor is in- 
stalled in a chamber in the mine, 300 
metres below the surface.—Abstracted 
and translated from I’ Electricien (Parts), 
February 14. 
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“The How and Why of Electricity.” 


The late Charles Tripler Child, author 
of “The How and Why of Electricity,” 
was a writer of distinction and grace in 
his chosen profession. The above-named 
book, the manuscript of which was com- 
pleted but a week prior to his death, has 
already taken a firm hold on the favor 
of critical readers. We present the fol- 
lowing typical comments from the en- 
gineering, electrical and lay contempo- 
rary journals: 

[From Engineering News, February 19, 1903.) 

A SIMPLE EXPOSITION OF APPLIED 

ELECTRICITY. 


This book is the last work of the author, 
completed shortly before his death last year. 
It is a short popular exposition of the phe- 
nomena of electricity and of its applications. 
It is smoothly written, in a clear style; the 
technical expressions used are explained as 
they result from the exposition of the elec- 
trical actions, and the non-electrical reader 
will be able to read the book easily and with- 
out especial study. It may seem remarkable 
that the author has been able to cover nearly 
the entire fleld of electrical applications in 
the small compass of 127 pages, but. we find 
chapters on the telegraph, on the telephone 
and the accessory switchboard apparatus, 
on dynamos and electric railways, alternat- 
ing-current generators, polyphase motors, 
incandescent and arc lamps, storage bat- 
teries, and even on wireless telegraphy and 
Rentgen rays. Yet all these ways of em- 
ploying electricity im the service of man 
are described simply and successfully. For 
example, in four and one-half pages the 
method of communicating without wires is 
made to appear an extremely simple thing 
(which it really is) and the theory of the 
electrical action taking place is fully pre- 
sented in a paragraph of a dozen lines. Of 
course this particular application of elec- 
tricity is not as useful to the world at large 
as others, and the explanation of these 
others is therefore more important. Cor- 
respondingly, they are taken up more in 
detail, and the practical side of their utili- 
zation is more fully brought out. Thus, the 
electric railway is described in all its parts, 
even in the bonding of the rails, and the 
series-parallel method of controlling the 
speed of the motors. It is especially pleasant 
to note that the author keeps constantly 
before the reader the practical aspect of the 
subject, so as to supply him with a healthy 
basis for thought. For instance, in explain- 
ing the dynamo, he points out that power 
is requirea to drive the current-bearing 
armature coils through the magnetic field, 
and that this power is in precise propor- 
tion to the output of the machine. It often 
happens that a beginner in the study of 
electricity misses the necessary realization 
of this truth, and becomes involved in much 
confusion of thought and loss of time before 
he learns it. 

Nowadays, when so much of electrical 
mechanism surrounds us in our daily life 
it is proper that everyone should grow up 
with a clear, if elementary, understanding 


formation, if simply expressed. 
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of its action. The younger generation is 
apt to absorb the knowledge necessary for 
such a comprehension without much study, 
but a book like the present will be a great 
help in forming accurate ideas. Many of 
those who belong to an earlier generation 
will welcome an opportunity to clear their 
thoughts on electrical matters. For such 
the book is written, and in spite of the great 
mass of electrical literature already exist- 
ing it is one of the first good books of its 
kind. The publisher’s announcement states 
that the proceeds of its sale will in large 
part go to the widow and children ‘of the 
author, but the book does not need this 
recommendation; it will find a large circle 
of readers on its evident merits. 


[ From the Western Electrician, February 21, 1903. 


For the purpose for which it was written 
this little book is in every way admirable. 
The only criticism one can make is to ex- 
press the wish that there was more of it; 
and as every writer, technical or non- 
technical, wishes to leave the reader in that 
gratified frame of mind where the ending 
is regretted, the desire that Mr. Child had 
been able to leave more of his clearly writ- 
ten descriptions of electrical methods and 
apparatus must be taken as a compliment. 
In truth, the author of this book, whose un- 
timely death is still lamented, was just the 
person to write it, for he not only possessed 
the requisite knowledge, but—what is rarer— 
Le had the ability to set forth in language 
concise and easily understooa the principles 
of the science and the methods of the art 
of electricity. In the work under review 
only the art of electricity is considered. The 
author explains how a familiar electrical 
apparatus is operated, and he does it with 
close adherence to technical truth, without 
the aid of a single mathematical demon- 
stration and so that any person of average 
intelligence can assimilate the text. That 
this accomplishment requires ability of no 
mean order will be admitted by any one 
who has essayed to write on technical sub- 
jects. Mr. Child has left a good book—one 
that we can heartily commend to the non- 
technical readers for whom it was written; 
they will not be led astray by platitudinous 
nonsense, but will receive solid, exact in- 
The work 
should have a large sale, and, as a large 
share of the proceeds will go to the widow 
and children of the author, we hope that it 
will. 


[From New York Sun, December 27, 1902.) 


LIGHT FOR ALL ON ELECTRICITY. 

Electricity plays so great a part in mod- 
ern life that every one meets it in one form 
or another every day, and many people are 
annoyed because they do not know some- 
thing about it. The information they de- 
sire is supplied, so far as it can be with- 
out mathematics or technical language, in 
a very well-executed little book, “The How 
and Why of Electricity—A Book of Infor- 
mation for the Non-Technical Reader,” 
written by the late Charles Tripler Child, 
who was technical editor of the ELECTRICAL 
Revirw, and published by the Electrical Re- 
view Publishing Company. It explains 
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how electricity is generated and the various 
practical applications, from the telegraph 
to the radiograph and wireless telegraphy, 
in simple and clear language that every one 
can understand. The descriptions are 
helped out with cuts and diagrams that 
really explain. We know nothing that gives 
so much real help on a difficult and com- 
plex matter in so short a space. 


These expressions reflect very ac- 
curately the tone of the opinion which 
has been formed by readers of this book. 
It is gratifying to know that in every 
branch of professional and lay life this 
timely work has met with a cordial re- 
ception. 

—_—___--> 


Guard Wires on Electric Tramways. 

The British Board of Trade has issued 
a new set of regulations for installing 
guard wires on clectric tramways. Guard 
wires are required wherever telegraph or 
telephone wires, unprotected with a per- 
manent insulating covering, cross above, 
or are liable to fall upon or be blown on 
to the electric conductors of a tramway. 


Each guard wire should be well grounded 
at one point at least, and at intervals of 
not more than five spans. The earth con- 
nection should be made by connecting the 
wire through the support to the rails by 
means of a copper bond. Guard wires 
should, in general, be of galvanized steel, 
but may be of bronze or hard-drawn cop- 
per in districts where steel is liable to 
excessive corrosion. In general, these 
wires must be installed at a minimum 
height of twenty-four inches above the 
trolley wire. Where there is but one trol- 
ley, two wires parallel to this—one on 
each side, at a horizontal distance of eight 
inches from the trolley wire—are neces- 
sary. If there are two trolley wires not 
more than twelve feet apart, but the tele- 
graph wires do not weigh more than 100 
pounds per mile, two guard wires are suf- 
ficient, stretched a minimum distance of 
twenty-four inches above the former, and 
on the outside at a horizontal distance of 
eight inches from the trolley wire. If 
the telegraph wires weigh 100 pounds or 
more per mile, this latter arrangement 
is sufficient if the trolley wires are not 
more than fifteen inches apart. Where 
the trolley wires are separated by a dis- 
tance of from fifteen to forty-eight inches, 
three wires are required parallel to the 
trolley—two on the outside, a horizontal 
distance of eight inches, and the other 
midway between the two trolleys, all at 
a minimum distance of twenty-four 
inches above the trolley wire. If the dis- 
tance between the wires is over forty-eight 
inches, and the telegraph wires weigh 
more than 100 pounds per mile, two 
guard wires are required for each trollev 
wire as for a single wire. Guard wires 
are also required where telegraph wires 
do not cross the trolley wire, but are apt 
to be blown against it. Where a telegraph 
wire may fall upon an arm or span wire, 
and so slide down on to a trolley wire, 
guard hooks must be provided. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Automobile Charging Outfits. 

There is every indication to-day that 
there will soon be a very considerable in- 
crease in the number of electrically pro- 
pelled vehicles. Several important con- 
ditions are responsible for this, the ex- 
piration of basic patents on storage bat- 
tery construction, leaving the field open 
for more or less promiscuous manufac- 
ture and the great increase in interest 
which is being manifested by the manu- 
facturers of storage batteries, being essen- 
tial promoters of a new condition of 
things. 

With the increasing popularity in the 
use of electric automobiles, there has come 
a realization of the importance of prop- 
erly taking care of the storage battery. 
The length of life of the storage battery 
is dependent in not a little measure upon 
the proper charging of the batteries. 
With unskilled attendants there is always 
the possibility of overcharging, or in some 
other way injuring or crippling an other- 
wise perfect set of plates. The accom- 
panying illustrations show a type of 
charging outfits which has been designed 
by the Westinghouse Electric and Manu- 
facturing Company, Pittsburg, Pa. 

Fig. 1 shows the switchboard and rheo- 
stat for station work for charging eight 
vehicles, the full capacity of the board 
being twelve vehicles, by the addition of 
rheostats. These are intended for use in 
public stations where several vehicles are 
to be charged simultaneously. Under 


an independent shop cir- 


stand. By throwing a switch to the left 
the battery is placed on charge, and by 
throwing it to the right the ammeter is 
thrown in and indicates 
(the current. By press- 
ing the push-button cor- 
responding to any switch 
the voltage reading at 
the corresponding stand 
can be taken. Opposite 
each switch is placed a 
hook which is given a 
number ind on which 
the charging record of a 
battery may be kept. A 
separate push-button 
gives the voltage read- 
ing on the line beyond 
the rheostat. 

These switchboards 
may be connected to any 
125-volt, direct-current 
line, whether from a 
central station, a motor- 
generator set, or from 


cuit. 

Fig. 2 shows a typical 
‘switchboard for private 
outfits. These are intend- 
ed for private stables 
where the current is de- 
livered to the switchboard with the char- 
acteristics required for charging. A bat- 
tery-charging series rheostat is necessary 
with it to control the charging rate. For 


circuit-breakers, but two or four switches 
are furnished. 
Fig. 3 shows a typical direct-connected, 


Fic. 1.—SwitCHBOARD AND RHEOSTAT. 


direct-current motor-generator set. These 
are intended for either public or private 
outfits. This set transforms high voltage 
direct current to the proper voltage for 


Fie. 2.—SwiItTcHBOARD AND CIRCUIT-BREAKER. 


these circumstances it is desirable to have 
all of the control at one central point, and 
these switchboards are designed for this 
purpose, the voltage and current of any 
vehicle on charge at any charging stand 
being determined and controlled at the 
board. Each switch on the switchboard is 
numbered and corresponds with the num- 
ber on its rheostat and its charging 


single vehicles, the automatic circuit- 
breaker for stopping the charging when 
the battery is full is mounted directly 
upon the panel with the meters and with 
the fused main switch. The cable of the 
charging plug leads out from terminals 
behind the panel. Where it is desired to 
charge two, three or four vehicles at a 
private stable, different panels not having 


Fig. 8.—Moror-GENERATOR SLT. 


charging. Direct-connected, alternating- 
current motor-generator sets are also fur- 
nished which transform alternating cur- 
rent to the proper voltage, direct current 
for charging. These sets are composed of 
standard multipolar, direct-current, shunt- 
wound motors, or of standard induction 
motors coupled or belted to multipolar, 
direct-current, shunt-wound generators. 
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Frictionless Wheeled Duct Rods. 

The facility with which these rods are 
coupled and uncoupled, and the ease with 
which they are pushed into the ducts, 
make them very popular in this rapidly 
expanding field. 

These rods have been evolved by prac- 
tical conduit workmen, and possess all the 
good qualities of the solid joint, having 
in addition, the advantages of being 
quickly connected and disconnected, and 
of being easily pushed or drawn through 
the ducts. 

In the construction, special provision is 
made for the couplings becoming rigid 
when the rods are pushed through the 
ducts, and flexible when they are pulled. 
This flexibility of the couplings allows a 
considerable variance when crossing a 
manhole, making it easy to take another 
duct out of line with the first. The rods 
become again rigid when pushed into the 
other duct on the opposite side of the 
manhole. The rods can not become un- 
coupled while in the ducts, owing to the 
fact that the rear end of a rod has to be 
raised to an angle of forty-five degrees 
before it can be separated. 

The couplings are made of hard bronze, 
the wheels of chilled cast iron, and the 
rods of first-class hickory, seasoned in oil. 
The rods are fastened securely in sockets, 
with a wedge at the inner end. 

The wheels save friction and conse- 
quent wear and tear on the rods them- 
selves. It is stated that one man is able 
to push with ease a set of 200 rods or 600 
feet. The wheels also act as a guide to 
the rods, causing them to take a bend or 
curve as great as two and one-half feet 
in twelve, and ensuring two and one-half- 
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WHEELED ConvbuiT Rubs. 


inch duct opening throughout the entire 
length of the section. 

James S Barron & Company, manu- 
facturers of and dealers in electrical sup- 
plies, West Broadway and Franklin street, 
New York city, are the sole agents for 
these rods. 


A Wireless Fire-Alarm. 

From Lloyd’s Weekly News (London) 
information is obtained that a fire-alarm 
was recently transmitted from Streatham 
green to Mitcham lane by Marconi wire- 
less telegraph in advance of the regular 
fire-alarm systems, by means of which a 
great saving of time was effected. This 
achievement opens up a new field of 
operation for wireless telegraph. 


ELECTRICAL REVIEW 
A New Tool Room Lathe. 


The accompanying illustration shows 
the thirteen-inch “Star” tool room lathe, 
a new size and style, recently brought out 
by the Seneca Falls Manufacturing Com- 
pany, Seneca Falls, N. Y. This addition 
to its line of well-known foot and power 
lathes, while designed for the tool room, 
is also for regular shop work. 

They are furnished with either plain, 
compound or rise and fall rest, United 
States standard, Whitworth or metric 
lead screw, with or without oil pan, and 
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also with draw-in chuck, taper, gear-cut- 
ting and milling attachments, if desired. 

The head-stock is of the web pattern. 
The hollow spindle, with one and one- 
sixteenth-inch hole, is made from a cruci- 
ble steel forging ground perfectly true, 
and runs in hand-scraped phosphor- 
bronze bearings. The cone pulley has 
four steps and with the back gears gives 
eight changes of speed. The body of the 
tail-stock is curved so as to allow the com- 
pound rest to swing around parallel with 
the ways and over the base of the tail- 
stock, with room to operate the feed 
screw handle. The tail-stock spindle is 
arranged with self-discharging centre, 
and has a spindle-locking device which 
ensures perfect alignment. The tail- 
stock is further provided with an ad- 
justable side movement for turning 
tapers. 

The carriage is formed with T-slots 
for bolting on angle plates, ete., is gibbed 
to the bed and has a cam-locking device 
for securing it to the bed when the cross- 
feed is in use. The tool-post has a collar 
and shoe which excludes all dirt and 
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chips. If desired, a European tool-post 
will be furnished in place of regular. The 
power is transmitted from the spindle to 
the feed rod entirely by gears and is ar- 
ranged with three different changes of 
speed. Changes can be made without 
stopping the machine, and both cross and 
longitudinal feeds can be operated inde- 
pendently or in combination, as desired. 
The feeds are actuated by two phosphor- 
bronze worms on the feed rod, thereby 
securing the proper graduations of speed 
of the two feeds. The lathe will cut all 


standard threads from three to sixty-four, 
inclusive, without compounding the gears, 
and nearly all threads by compounding 
them. The feed-rack and two small 
gears are made from steel, and all small 
parts liable to be bruised are case- 
hardened. ° 

The taper attachment is fastened to 
back of carriage and is always in position 
ready for use. The countershaft is pro- 
vided with improved friction clutches, 
and has adjustable and self-oiling shaft 
bearing. The lathe swings thirteen inches 
over the bed and is made with beds of 
five, six, eight and ten feet in length. 


Carborundum, the new abrasive manu- 
factured at Niagara Falls, N. Y., is com- 
posed of carbon and silicon, containing 
thirty-two per cent of the former and 
sixty-eight per cent of the latter. It 
comes from the electric furnace in the 
form of splendid crystals and great hard- 
ness. It is crushed in rolls into grains of 
various sizes, washed in a solution of acid 
and water to remove soluble material, 
dried and sifted to uniform sizes. 
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A New Type of Telephone Trans- 
mitter. 


This instrument is known as the 


“button” type transmitter and derives its 
name from the “button,” a full size illus- 
tration of which is shown. 

“button” 


This is self-contained and 


‘“Burron” TYPE TRANSMITTER. 


carries within itself two sound dia- 
phragms, a carbon chamber and two 
electrodes, and is designed to slip into 
the sound chamber carried af the end of 
the pivoted arm. Two cords are carried 
up through the inside of the arm to make 
the necessary electric connection. 

The “button” is not a permanent part 
of the sound chamber and may be removed 
and replaced by a new one at any time 
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CENTRAL ENERGY TRANSMITTER WITH ‘‘ BUTTON” 
READY To SLIP INTO SOUND CHAMBER. 


by removing the face-plate and loosening 
the cord connections. 

In its construction the “button” con- 
sists of a carbon chamber and two 
vibratable electrodes carried: by mica 
washers. These mica washers carrying 
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the electrodes are clamped by steel rings 
to opposite sides of the carbon chamber, 
effectually sealing the same and making 
it moisture-proof. Each electrode has 
clamped to it a sound diaphragm, which 
diaphragm has no other support. This 
allows freedom for the periphery to 


vibrate and ensures the tuning of the two 


diaphragms to the same characteristic 
note. It also permits of a perfect and 
permanent adjustment of the electrodes, 
inasmuch as the support of the carbon 
chamber and electrodes can not be at 
variance with the .support of the dia- 
phragm. Means are taken to flexibly 
secure the periphery of the sound dia- 
phragm to the button after it has been 


REVERSE PART, SHOWING WORKING PaRTS 
OF TRANSMITTER. 


clamped in place on the electrode. This 
flexible connection prevents the sound 
waves from impinging on its under side. 

It is claimed that this method of sup- 
porting the sound diaphragms not only 
gives great tone volume but, as well, clear 
and sharp articulation. It is for this rea- 
son that the size of the diaphragms can 
be so materially reduced from standard, 
as shown in the cut, and the volume of 
tone produced still be above that ordi- 
narily obtained. When the “button” is 
in place within the sound chamber the 
surface of the diaphragms is transverse 
to the line of progress of the sound waves 
and the “button” presents to the opening 
at the mouthpiece only its edge. This 
effectually prevents any mechanical in- 
jury and removes the necessity of having 
a protective bottom to the mouthpiece. 
The sound waves on entering the mouth- 
piece are divided by the edge of the “but- 
ton” and then impinging on the beveled 
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sides of the sound chamber are deflected 
against the diaphragms. 

The instrument is constructed through- 
out of a special hard non-corrosive alloy 
and each part is cast in a brass mould 
which ensures accuracy and interchange- 
ability of all parts, while the non-cor- 
rosive feature of the alloy eliminates cor- 
rosion by the moisture from the breath. 

The finish is of black enamel, ensur- 
ing a great durability. 

These instruments are manufactured 
by the Fahnestock Transmitter Company, 
74 Cortlandt street, New York city. 


The Nernst Lamp in the Farmers’ 

National Bank, Pittsburg, Pa. 

The Farmers’ National Bank Build- 
ing, which is to be the largest structure in 
Pittsburg and one of the tallest office 
buildings in the world, is nearing com- 
pletion and will be occupied early in 
March. Contracts for the electrical ap- 
paratus have been signed and most of the 
apparatus is already in place. The gen- 
erating plant consists of three 150- 
kilowatt and one 7%5-kilowatt machines, 

The lighting contract was the most 
hotly contested of any in the building, 
and the outcome is that the entire build- 
ing is to be lighted with Nernst lamps 
made by the Nernst Lamp Company, of 
Pittsburg, and supplied by the Double- 
ene Electric Company, of the same 
city. 

Won & Harlow, the architects for 
the building, decided on the Nernst lamp 
because of the beautiful quality and ° 
steadiness of the light, the absence of 
shadow and the high efficiency. There 
are to be installed 1,000 fifty-five-watt 
single-glower, 1,250  eighty-eight-watt 
single-glower, 20 two-glower and 20 
six-glower lamps. 


A Systematic Method of Calculating 
the Dimensions of Dynamo 
Electric Machinery. 

At the recent meeting of the American 
Association for the Advancement of Sci- 
ence, held in Washington, D. C., Pro- 
fessor Carl Kinsley, of the University of 
Chicago, presented a paper entitled “A 
Systematic Method of Calculating the 
Dimensions of Dynamo Electric Ma- 
chines.” In this, the dimensions were - 
arranged that a set of three simultaneous 
equations gives the relations existing be- 
tween the diameter of the armature, its 
length, and the number of conductors in 
the winding. These equations are pri- 
marily made to depend upon considera- 
tions which will determine the satisfac- 
tory operation of the machine. The first 
equation depends upon the electromotive 
force desired; the second considers the 
rise of temperature allowable, and the 
third gives the efficiency of the machine. 
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Revolving Desk Fan. 

The accompanying illustration shows 
a new type of revolving desk fan, as de- 
signed by the George C. Towle Manu- 
facturing Company, Lancaster, Pa. The 
motor carrying the blade and guard re- 
volves upon a ball-bearing, the base re- 
maining permanently in one position. 
The rotating motion upon its axis is pro- 
duced by an air deflector mounted at a 
permanent angle upon the front of the 
guard. The perpendicular shaft of the 
bearing extends through to the lower part 


REVOLVING Desk FAN. 


of the base where a movable contact is 
attached similar to collector rings, on 
which run metal brushes, and brushes 
are mounted upon a porcelain base which 
also holds the resistance used in regulat- 
ing the speed of the fan motor proper. 
The revolving motion in connection with 
the motion from the fan blades throws 
the air in a circular motion instead of in 
a direct line. 

A friction brake is mounted upon the 
base, and by means of screwing this in or 
out any number of revolutions of the 
motor head can be secured. This works 
independently of the speed regulation of 
the fan motor. 

This fan can be attached with plug and 
cord the same as any ordinary desk fan. 


New Electric Storage Batteries. 

At the recent automobile show held in 
the Coliseum Building, Chicago, the Chi- 
cago Storage Battery Company, 1406 
Fisher Building, made an interesting ex- 
hibit. This consisted of a set of twenty- 
eight cells of storage battery, a light run- 
about mounted on a speedometer, and a 
switchboard with measuring instruments 
mounted upon it. This exhibit was for 
the purpose of illustrating the possibili- 
ties of this battery which the company is 
now placing upon the market, it being the 
first time that these elements have ever 
been exhibited publicly with a view to 
entering into commercial operation. Each 
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one of these cells weighs slightly less than 
six pounds and has a capacity of 100 
ampere-hours on a closed circuit of 1.4 
volts per cell. The runabout, mounted 
on the speedometer, required thirty am- 
peres to drive it at a speed of twenty 
miles per hour, which was indicated by 
the dial, and with this weight of bat- 
teries—twenty-eight cells at six pounds 
per cell—this amount of current was de- 
livered for over three hours continuously. 

Another feature of this particular cell 
is the absence of both lead and acid. The 
containing-cclls are metal and are the 
negative side, and the positive electrode 
is a tri-metallic composition, the elec- 
trolyte being a composition alkaline solu- 
tion. 

These cells are also capable, it is 
claimed, of being charged to a maximum 
capacity in one or two hours, and are 
capable of being discharged at practically 
the same rate if occasion demands. Each 
cell is hermetically sealed. After the ele- 
ments of solution have been placed 
within the containing negative element, 
the cell is tightly brazed at the covering. 
This obviates the necessity of standard- 
izing the specific gravity of the solution 
and avoids any spilling of the electrolyte. 
The company is equipping a large plant 
for the exclusive manufacture of storage 
batteries for all purposes and of all sizes. 


A New Boiler Compound. 

In almost every locality the water avail- 
able for purposes of steam power plants 
is contaminated to a more or less degree 
with foreign substances which are dele- 
terious to the boilers and engines. The 
greatest trouble apparently is due to 
formations of lime and magnesia, which 
are deposited in the boiler tubes, valve 
seats, etc., and either form a scale or 
encrustation which affects the heat-pro- 
ducing capacity or creates a defection in 
the material of which the boiler or engine 
cylinders are constructed. To remedy this 
condition there have been many efforts 
expended, both by the use of mechanical 
skimming apparatus in the boilers, and 
by the addition of chemical compounds 
to the feed water. 

A new compound has been prepared, 
the function of which is to prevent the 
precipitation of the foreign substances 
from attaching to the sides of the boiler 
tubes or other material with which it 
comes in contact, and to keep this in the 
form of a sludge which may be blown off 
every day, or as occasion may require. 
This is a compound which is put up in 
the form of a dry powder containing the 
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necessary chemicals in the proper propor- 
tion to keep the feed water in good condi- 
tion. It is claimed that this powder will 
not interfere with the lubrication of the 
engines or contaminate the steam for use 
for cooking or dyeing. This is manufac- 
tured by W. T. Meinzer, 78 Meserole ave- 
nue, Brooklyn, N. Y. 
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CORRESPONDENCE. 
Corrections. 


To THB EDITOR OF THE ELECTRICAL REVIEW : 


I am pleased to note that in your issue 
of February 14 you have printed the re- 
sults of the tests made by myself and Mr. 
H. M. Palmer at the Du Bois shops of the 
Buffalo, Rochester & Pittsburg Railway. 
However, a few words seem to ‘have been 
omitted from the copy furnished to you, 
the absence of which makes the first para- 
graph somewhat incoherent. The first 
two sentences should have read: “The fol- 
lowing tests were made with the purpose 
of ascertaining the amount of power used 


by various machine tools when operating 
in regular routine work, and at the same 
time the power lost in shafting and belt- 
ing in a group-driven system. They also 
indicate the load-factor of such a system, 
which, to be more explicit, may be stated 
as follows:” etc. I believe this will make 
clear a difficulty which must have per- 
plexed any one who read at all carefully 
the paragraph as it appeared in print. 
Gro. H. GIBSON. 


Transformer Construction. 

The following communication has been 
received from the Oerlikon Manufactur- 
ing Company, of Zurich, Switzerland, 
relating to certain transformers of its 
make, the data for which have been ques- 
tioned. The transformers were one 200 
kilovolt-ampere of the old type, and one 
450 kilovolt-ampere of the new type. 
With this correction, the data for the 
former would be 3,420 pounds of copper 
and 2,000 pounds of wrought-iron core; 


and for the latter, 1,000 pounds of copper 
and 5,550 pounds of core. The efficiency 
of the former is given as ninety-seven per 
cent, and that of the latter as 97.6 per 


cnt. 


To THB EDITOR OF THE ELECTRICAL REVIEW: 


Replying to your letter of January 28, 
we beg to say that our manuscript of the 
article in question has given the weights 
in kilogrammes. It appears now that 
your English contemporary, the Electri- 
clan, has made an ugly mistake in trans- 
forming the kilogramme weights into 
pound weights. As a fact, the weights 
given in the Electrician of December 5, 
1902, page 259, should be multiplied by 
ten. Yours truly, 

MASCHINENFABRIK OERLIKON, 
G. Huber. 


March 7, 1903 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


LONG ELECTRIC LINE IN THE WEST—A double-track elec- 
tric line, from Duluth to Texas, with a capital of $70,000,000, is 
being projected in St. Paul, Minn. It is said that prominent 
financiers are interested and that application for charters in each 
state will soon be made. 


ST. LOUIS ELECTRIC LIGHTING COMPANY PURCHASBD— 
It is announced that the North American Company of New Jersey 
has purchased the Laclede Gas and Electric Light Company, of St. 
Louis, Mo. The capital stock of the Laclede company is $11,000,000. 
It is also announced that negotiations are now being completed 
for the purchase of the Missouri Edison Company. 


ANOTHER WIRELESS TELEGRAPH COMPANY—The Inter- 
national Wireless Telegraph Company has filed articles of incor- 
poration at Camden, N. J. The company has a capital of $7,500,000, 
of which $1,000 is paid in. The objects of the corporation are to 
purchase or acquire the letters patent for the United States granted 
to any person covering the discovery of wireless telegraphy and 
telephony, and the invention, improvement, manufacture and use 
of apparatus. 


A NEW YORK-CHICAGO TROLLEY SCHEME—From Ashta- 
bula, Ohio, news comes that a plan is being worked out to control 
a series of trolley systems, with che ultimate result of forming a 
complete system between New York and Chicago. Rapid head- 
.way is being made on long stretches of road in Ohio, and electric 
roads from Cleveland are now complete to within eight miles of 
Ashtabula. East of the Pennsylvania state line roads are also in 
process of construction. 


THE BALTIMORE-WASHINGTON TRACTION DEAL CLOSED 
—The deal for the sale of the Washington, Annapolis & Balti- 
more Railroad and the syndicate engaged in building the trolley 
line between Baltimore, Annapolis and Washington has been closed 
and the final payment for the property has been made. This deal 
is the sale of $358,000 of capital stock of the company. A new 
board of directors has been elected as follows: William H. Lamp- 
recht, Cleveland; Alfred R. Horr, Cleveland; Harry A. Garfield, 
Cleveland; Calvary Morris, Cleveland; Frank Gosnell, Baltimore. 
mir. Lamprecht was elected president. 


NEW COLORADO WATER-POWER PROJPCT—The New Cen- 
tury Light and Power Company has under consideration a plan 
for building a power-house in Colorado, about eighty miles from 
Denver, on the Grand River. The scheme is to build a reservoir 
and works which will produce about 50,000 horse-power for trans- 
mission to all parts of the state. The longest transmission line will 
probably be to Cripple Creek, a distance of 152 miles, and the 
shortest to Steamboat Springs, about thirty-seven miles. The line 
to Denver necessarily will be about ninety-six miles. The engi- 
neering work, as outlined by the promoters, is one of considerable 
magnitude. The dam will be 181 feet high, 300 feet across, and 
200 feet in width. A tunnel will have to be driven some four miles, 
with a capacity of 1,200 cubic feet of water a second. The officers 
of the company are R. G. Munn, president; R. L. Harper, secre- 
tary and treasurer, and F. W. Hart, chief engineer. 


PERSONAL MENTION. 


MR. J. S. SPEER and wife were registered at the Imperial Hotel 
New York, for several days last week. 

MR. BDWIN HAWLEY has been elected a director of the Postal 
TelegraphCable Company. 

MR. WILLIAM COALE, Warren, Ohio, a prominent manufac- 
turer of incandescent lamps, was in New York city during the 
past week. 

MR. WALTER CAREY, Milwaukee, was a visitor at the Man- 
hattan Hotel, New York, last week. Mr. Carey is vice-president of 
the Milwaukee Electric Company. 


PROFESSOR W. H. FREEDMAN, professor of electrical engi- 
neering at the University of Vermont, has been engaged by the 
aldermanic committee on the electric lighting plant, as an expert 
to determine the total cost of establishing a plant in Burlington, 
Vt., and make a report. 


MR. C. H. WILMERDING has been appointed consulting engi- 
neer for the Chicago, Rock Island & Pacific Railroad Company, in 
connection with the construction of its new shops at East Moline, 
Ill. These shops will be among the largest and most complete 
that have ever been built. 


MR. H. H. GEARY, sales manager of the Fostoria Incandescent 
Lamp Company, Fostoria, Ohio, has secured a contract from the 
New York Central & Hudson River Railroad Company for 75,000 
lamps. This railroad company has had considerable experience in 
electric train lighting, and this order is to supply all of the roads 
operated and leased by the New York Central company. 


MR. CHARLES S. POWELL, who has been associated with the 
Westinghouse electric interests since 1893, and who, for the past 
six years, has been manager of the Cleveland office of the West- 
inghouse Electric and Manufacturing Company, has been appointed 
assistant manager of the British Westinghouse Electric and Manu- 
facturing Company, Limited, and has already entered upon the 
duties of his new position. 


MR. H. F. SANVILLE has been elected temporary secretary of 
the local committee of the Philadelphia section of the American 
Institute of Electrical Engineers. This branch will hold a meeting 
at 1122 Girard street, Philadelphia, on Monday evening, March 
9. The papers on railroad train lighting by Messrs. Bliss, Farns- 
worth and Sperry will be presented and discussed. It is expected 
that President Charles F. Scott, Vice-President Samuel Sheldon, 
Secretary Ralph W. Pope, and the chairman of the local organi- 
zation committee, Mr. Calvin W. Rice, will be present. 


OBITUARY NOTICES. 
MAJOR FREDERICK LUTHDPR HOLMES, assistant super- 
intendent of the Okonite Company, died on February 26, 1903, at 
his residence, 172 Lafayette avenue, Passaic, N. J. 


MR. FRANK TREMAN WYCKOFF, president of the Wyckoff 
Pipe and Creosoting Company, of Portsmouth, Va., died at his home, 
“Spofforth,” Strawberry Hill, Stamford, Ct., of Bright’s disease, on 
February 19. 


MR. ALLEN M. PENNOCK, who was connected with the elec- 
trical department of the Western Union Telegraph Company, died 
of pneumonia on February 26, at his home, 180 Decatur street, 
Brooklyn. Mr. Pennock was forty-five years of age, and was a 
native of Bordentown, N. J. 


MR. CHARLES PHCK, a pioneer citizen of New Britain, Ct., 
died at his home, at four o’clock, Tuesday morning, February 24, 
1903. Mr. Peck was born on March 16, 1830, and has been active 
in many fields and departments of the city’s growth, having served 
on the board of street commissioners from 1877 to 1894. He is sur- 
vived by Mrs. Peck and four children—Mrs. Elihu Thomson, of 
Swampscott, Mass.; William E. Peck, of New York city; Edward 
F. Peck, of Schenectady, N. Y., and Mrs. Henry B. Boardman, of 
New Britain, Ct. 


MRS. EMILY WARREN ROEBLING, wife of Washington A. 
Roebling, died at her home in Trenton, N. J., on February 28. Mrs. 
Roebling had been in poor health for some time, and in the early 
part of last week there was little hope held out for her recovery. 
Mrs. Roebling was a prominent club woman, and very widely 
known. Although her name finds no place in the official records 
of the Brooklyn Bridge, upon the disabling of her husband, Wash- 
ington A. Roebling, she undertook the very difficult task of sup- 
plementing her husband’s work in the construction of this 
structure, 
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ELECTRIC RAILWAYS. 


AUGUSTA, ME.—The legislature has been asked for a charter 
for an electric railway to extend from the Bangor & Hampden 
terminus in Hampden through that town, Winterport, Frankfort 
and Prospect to Stockton Springs, on Penobscot Bay. 


BALTIMORE, MD.—It is stated that plans are on foot to build 
an electric road from Towson to about a mile north of Cockeyville. 
It is said that $80,000 will be necessary to complete the enterprise, 
and that this amount can be secured without much delay. 


SUPERIOR, WIS.—The Southern Wisconsin Interurban Rail- 
way Company has filed articles of incorporation with the Secretary 
of State. The company is capitalized at $25,000, and proposes to 
build a road from Janesville to Madison the coming summer. 


CRAWFORDSVILLE, IND.—The directors of the Consolidated 
Traction Company have completed arrangements for the completion 
of the road. The company has accepted the franchises of both the 
city and country, and work will begin as soon as the weather 
permits. | 


HUDSON, N. Y.—The property of the Albany & Hudson Railway 
and Power Company was sold recently to Charles H. Werner, repre- 
senting the attorneys of the Colonial Trust Company of New York, 
holders of the mortgage of $2,500,000. There was only one bid, 
for $1,250,000. 


AUSTIN, TEX.—The Northern Texas Traction Company has 
given a $2,500,000 mortgage to the Prudential Trust Company, of 
Cleveland, Ohio, to secure the issue of an equal amount of $1,000 
thirty-year five-per-cent gold bonds. Of this amount, $500,000 will 
be used for extensions as they may be required. 


ZANESVILLE, OHIO—An electric railroad will be built from 
Marietta to Zanesville by the Muskingum Valley Traction Company, 
capitalized at $100,000. The incorporators are: S. A. Weller, W. B. 
Cosgrove, N. P. Shurtz, J. B. England, S. M. Winn. A preliminary 
survey has been made and part of the right of way secured. 


MANSFIELD, OHIO—A statement has been issued by the Citi- 
zens’ Electric Railway, Light and Power Company, stating that 
negotiations have been closed whereby new capital will become 
interested in the company. In all probability the road will be ex- 
tended to Norwalk, Ohio, and numerous improvements made to the 
rolling stock and present line. 


DBS MOINES, [OWA—Articles of incorporation have been filed 
for the Oelwein & Northwestern Iowa Interurban Street Railway 
Company, with a capital of $200,000. John Jamison is president; 
George Given, vice-president; J. W. Hansen, treasurer, and William 
A. Reed, secretary. The company is to build a trolley line from 
Oelwein to points in Fayette and other counties. 


LA CROSSE, WIS.—The La Crosse & Northern Railway Com- 
pany will be incorporated to build an electric line from this city 
to Galesville, Wis., thence north to Winona, Minn. Power will be 
obtained from Black River, a bill having been introduced in the 
legislature to allow the company to dam the stream at a point near 
La Crosse. Work is to be begun in the spring. Those interested 
in the company are B. E. Edwards, W. S. Cargill, Peter Valier, 
G. Van Steenwyk and M. Funk. 


DECATUR, IND.—Plans have almost been completed by which 
Cincinnati capital will build an interurban line from Decatur to 
Springfiela, IN., a distance of forty miles. The charter for the new 
company, which is to be capitalized at $1,500,000, will, it is said, 
secure for the company the right of eminent domain under the laws 
of Illinois. When this charter is obtained it is the intention of 
the company to consolidate with the Decatur Traction Company. 
A fifty-foot private right of way has already been secured from 
Decatur to Springfield. 


AKRON, OHIO—The Wooster & Mansfield Electric Railway will 
build forty-four miles of standard-gauge line to connect Wooster, 
Millbrook, Shreve, Big Prairie, Lakeville, Loudonville, Perrysville, 
Douglass, Robinson and Mansfield. .Construction is to begin next 
spring. The company expects to run branch lines from Lakeville 
to New Philadelphia, forty-five miles; Loudonville to Mount Vernon, 
twenty-five miles; Loudonville to Ashland, twenty-two miles. The 
officers of the company are: W. A. Craig, of Shreve, president; J. B. 
Keys, of Shreve, vice-president and general manager; David Collier, 
of Plimpton, secretary; J. C. Chesrown, of Shreve, treasurer. 
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TELEPHONE AND TELEGRAPH. 


PRINCETON, IOWA—A local company has been organized to 
connect McCausland and Princeton with various side lines. Work 
will be commenced at once. 


HUNTINGTON, IND.—Citizens of Andrews have organized a 
home telephone system for the town and surrounding country. 
D. L. Snowden is president of the company. 


DE PERE, WIS.—<Articles of incorporation have been filed for 
the Appleton & Freedom Telephone Company, which will build a 
line between the two places mentioned in the company’s title. 


PITTSBURG, PA.—The Central District Printing and Telegraph 
Company has voted to increase its capital stock from $8,750,000 to 
$10,000,000, and to use the additional stock for extensions and im- 
provements to the service. 


BUFFALO, N. Y.—It is the intention of the Marconi Wireless 
Telegraph Company, it is stated, to establish a plant at or near 
Montreal for the manufacture of the instruments and equipment 
used in the Marconi system. 


ALBANY, N. Y.—The Independent Union Telephone Company 
has filed with the Secretary of State a certificate of increase of 
capital stock from $200,000 to $1,000,000. This company controls 
all the Home Telephone toll lines in the state. 


KALAMAZOO, MICH.—The Kibbie Telephone Company, which 
has been engaged since last September in building an extension 
into Kalamazoo, has completed its work and opened its toll office. 
This will give Kalamazoo telephonic connection with all the towns 
in Van Buren County and in the southern portion of Allegan, and 
will reach a number of points that heretofore have been inaccessible. 


OMAHA, NEB.—An increase of capital stock from $1,800,000 to 
$2,400,000 was authorized by the stockholders of the company at 
the annual meeting held recently. It is planned to spend the entire 
amount during the year 1903 on extensions, enlargements and im- 
provements in Nebraska and Iowa. Chief among the improvements 
authorized will be new exchange buildings and switchboards in 
Omaha, Lincoln and Council Bluffs, placing the wires underground, 
as ordered by the council in the latter city, together with many 
minor improvements. 


ELIZABETH, N. J.—The Central New Jersey Telephone Com- 
pany has filed articles of incorporation in Trenton. The com- 
pany is an offshoot of the Interstate, and the incorporators are 
men interested in that company. The company is to build four 
lines. The first will begin at Elizabeth and connect Rahway, 
Woodbridge, Perth Amboy, South Amboy, Cliffwood, Keyport, 
Matawan, Middletown, Red Bank, Oceanport, Long West End, 
Elberon, Deal Beach, Allenhurst, Ocean Grove, Asbury Park, 
Belmar, Como, Spring Lake, Lake Beach and Sea Girt. The 
second will tap the first at Rahway, and connect Iselin, Menlo 
Park, Metuchen, New Brunswick, Milltown, Helmetta, Jamesburg, 
Englishtown, Freehold, Farmingdale, Manasquan, and reconnect 
at Sea Girt. The third will start from the first at Elizabeth and 
connect with Roselle, Cranford, Westfield, Plainfield, Dunellen and 
Metuchen. The fourth line will tap the last at Dunellen and con- 
nect with Bound Brook and Somerville. The authorized capital 
of the company is $100,000, and the incorporators are: Frederick 
J. Randolph, Bruce Bedford and Charles Wright. 


LEGAL NOTES. 


INCANDESCENT LAMP SUIT—A suit has been filed by the 
General Electric Company against the Crouse-Hinds Company, of 
Syracuse, N. Y., for the alleged infringement of incandescent lamp 
sockets. This suit is based upon the Tournier patent No. 559,232. 


ENJOINED FROM USING TRADE NAME—A decree has been 
obtained by the Babcock & Wilcox Company, in the United States 
Circuit Court, Southern District of New York, in a suit against 
the Aultman & Taylor Machinery Company and Thayer & Com- 
pany, for infringement of the Babcock & Wilcox Company’s trade 
name. 


METER SUIT DECISION—The United States Circuit Court 
of Appeals has rendered a decision in favor of the defendant, in 
the case in which the Scheeffer meter, manufactured by the Dia- 
mond Meter Company, was involved. This suit was on an induc- 
tion wattmeter being used by the Catskill company. The Dia- 
mond Meter Company, of Peoria, Ill., defended the suit. 
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ELECTRICAL SECURITIES. 


There has been little change in speculative conditions during 
the past week. The apathy and sluggishness which have char- 
acterized operations for some time remain unchanged. There was 
an apparent effort to bear prices, but this was met with firmness 
and has, if anything, enhanced the feeling of security for an up- 
ward development. It is expected, now that the monetary situa- 
tion has developed as a speculative factor, that considerable 
stringency will prevail until well into the spring. It is probable 
that the average of rates will reach a higher level than has pre- 
vailed for the past month. The reports of industrial conditions 
and earnings in general continue very favorable, and the apparent 
indifference on the part of the speculative public and professional 
dealers is largely the result of reaction, and there is extant the 
greatest confidence that good commercial conditions will be con- 
tinued. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 28. 


New York: Closing. 
Brooklyn Rapid Transit................ 6736 
Consolidated Gias............. ccc cece eens 212% 
General Electric..................ccceeee 195 
Kings County Electric.................. 230 
Manhattan Elevated..................0008 140% 
Metropolitan Street Railway............. 1364 
New York & New Jersey Telephone....... 162% 
Westinghouse Manufacturing Company.. 211 


At the recent annual meeting of the Kings County Electric 
Light and Power Company, the retiring board of directors was 
reelected, with the exception of Felix Campbell, deceased, whose 
place was taken by Edward A. Lesler. A special meeting of the 
stockholders has been called for March 18, when it is expected 
that some action will be taken in connection with an increase in 
the capital stock, which is now $2,500,000. 


Boston: Closing. 
American Telephone and Telegraph..... 167 
Edison Electric Ismuminating............ 292 


Massachusetts Electric................... 92 
New England Telephone................. 137 
Western Telephone & Telegraph preferred. 100% 


Philadelphia: Closing. 
Electric Company of America.......... 9% 
Electric Storage Battery common....... 79 
Electric Storage Battery preferred...... 79 
Philadelphia Electric...................6. T 
Union Traction.........ccccccccccccscces 47 
United Gas Improvement............... 110% 
Chicago : Closing 
Chicago Edison Light................... 160 
Chicago Telepnone.............. ccc cc eoes 157% 
Metropolitan Elevated preferred.......... 84 
National Carbon common................. 23 
National Carbon preferred................. 97 
Union Traction common................. 9% 
Union Traction preferred................. 40 


INDUSTRIAL ITEMS. 


THE OSBORN-MORGAN COMPANY, Cleveland, Ohio, has 
closed some large contracts in Cincinnati, Ohio, Mr. Joseph Melzer, 
chief electrician of the company, having recently made a trip there 
for this purpose. 


THE H. C. ROBERTS ELECTRIC SUPPLY COMPANY, one of 
the large electrical establishments of Philadeiphia, is now having 
a new building fitted and equipped for its occupancy. This com- 
pany expects to move into its new quarters within the next sixty 
days. 


THE FAHNESTOCK TRANSMITTER COMPANY, 74 Cortlandt 
street, New York city, will be pleased to send to any one interested 
a booklet descriptive of its “Button” type telephone transmitter. 
This describes in detail the mechanism and operation of this instru- 
ment. 


THB MAGNET WIRD COMPANY, New York city, has moved 
its New York office to new and larger quarters in the John Wolff 
Building, No. 80 William street. The company is also moving its 
factory from Newark, N. J., to 104 and 110 East 129th street, New 
York city. 


THE BLHNCTRIC APPLIANCE COMPANY, Chicago, Ill., is car- 
rying a very large stock of circular loom. This stock is well as- 
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sorted in all sizes from one-quarter to two and one-quarter inches 
inside diameter. The immense quantity of this on hand renders 
prompt shipments an easy matter. 


THE NEW YORK & OHIO COMPANY, Warren, Ohio, manu- 
facturer of Packard incandescent lamps, transformers, insulating 
cloths and varnishes, is making a high-grade line of insulating 
cloth and varnish for use in its high-potential transformers. Full 
information and samples will be sent on request. 


THE EUREKA ELECTRIC COMPANY, 143 South Clinton street, 
Chicago, Ill., will be pleased to send to any one requiring informa- 
tion in this direction its latest bulletin in describing the Eureka 
non-infringing solid-back transmitter. This bulletin describes this 
apparatus and shows illustrations of the front and back of the 
transmitter and of the transmitter plunger. 


THE WISCONSIN STEEL WORKS, Racine, Wis., has printed 
a very handy booklet entitled “The Motor Cycle Primer.” This 
describes the apparatus and operation of the Mitchell motor cycle 
manufactured by this company. This is a four-cycle gasoline motor, 
and the book gives a great deal of useful information that is very 
necessary for any one operating such a machine. 


JAMES L. ROBERTSON & SONS, 204 Fulton street, New York 
city, manufacturers of engineering specialties, are securing a great 
many new orders for their “Eureka” packing. One of the leading 
features that has made this packing so popular is the long fibre 
flax used in its construction, this representing the strength so neces- 
sary in packing used against high-steam pressures. 


THE POSTAL TELEGRAPH-CABLE COMPANY'S Hist of offi- 
ces, dated January, 1903, has been distributed. This contains a full 
list of the company’s offices, indexed by states, together with an 
easily understood tariff index. The book is well printed and sub- 
stantially bound, and is supplemented by a number of half-tone 
engravings of the company’s offices in different principal] cities. 


THE STERLING ELBCTRICAL MANUFACTURING COM- 
PANY, Warren, Ohio, and 26 Cortlandt street, New York, advises — 
that the sale of the “Sterling Special” incandescent lamps during 
the winter has been phenomenally large. This lamp, which has been 
illustrated in the ELrecTRICAL Review, has a filament which is 
mounted in double spiral form, which method is claimed to give an 
equal radiation of light in all directions. 


THE DIAMOND RUBBER COMPANY, Akron, Ohio, is sending 
to interested parties a sample of special “C. I.” sheet packing, 
which is being placed on the market by this company. On contracts 
for large quantities the company is prepared to offer this packing 
at a remarkably low figure, considering the cost of raw material 
to-day. The packing has a very smooth finish, and the company 
has found it to be a very popular material. 


THE LAWRENCEVILLE MANUFACTURING COMPANY, of 
Lawrenceville, Va., will build at once a furniture factory and power- 
house. An electric light plant will be installed to furnish Lawrence- 
ville with general lighting and power. This company will be 
pleased to receive information and catalogues from supply houses, 
machinery makers and electrical construction companies. Mr. H. C. 
Risdon is secretary, and Mr. Charles Hooper is general manager. 


THE GRATON & KNIGHT MANUFACTURING COMPANY, 
Worcester, Mass., is receiving numerous enquiries with regard to its 
offer to send free of charge one of its oak-tanned belts to any manu- 
facturer who would like to test it. This house enjoys an excellent 
reputation for doing exactly what it agrees to and this offer should 
be taken advantage of by any one desiring to make an early trial 
of these belts. 


D. L. BATES & BROTHERS COMPANY has recently incor- 
porated with Mr. D. L. Bates as president and general superintend- 
ent; A. L. Bates as secretary, and R. H. Bates as vice-president 
and general manager. The company has recently made several 
large additions to its factory, and is now ready to promptly fill 
orders of any magnitude on fan motors, either for electrical or 
water power. The company is sending an attractive calendar to its 
patrons. 


THE CENTRAL ELBCTRIc COMPANY, Chicago, Ill., has re- 
cently published a new telephone catalogue, dated February, 1903. 
This contains a complete line of the products manufactured by the 
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Williams-Abbott Electrical Company, for whom the Central com- 
pany is sales agent. In addition to the Williams-Abbott material, 
the catalogue contains a list of wires, tools, batteries, and all other 
supplies used by telephone companies. A copy will be sent upon 
request. . 


THE VALENTINE-CLARK COMPANY, with offices at 234 La 
Salle street, Chicago, Ill., and a number of separate yards, makes a 
specialty of cedar poles. This company has an established reputa- 
tion with the prominent telephone, telegraph, traction, and elec- 
tric lighting interests of the country. All lengths and sizes of 
tops are continuously carried in stock, and the company announces 
that it can, at all times, promptly fill any size of an order with 
seasoned lumber. 


THE C. W. HUNT COMPANY, West New Brighton, N. Y., is 
sending along with an attractive circular, a sample of lubricant 
plumbago used in manufacturing ‘‘Stevedore” hoisting and trans- 
mission rope. The ‘“‘Stevedore” rope for transmission purposes is 
made four-strand, with a heart from specially selected Manila fibre. 
A plumbago lubricant is used in laying up this rope, which reduces 
the internal friction of the fibres on each other, and also makes the 
rope non-absorbent. 


THE ALLISCHALMERS COMPANY (Frazer & Chalmers 
Works), with general offices at Chicago, Ill., has compiled a cata- 
logue of a partial list of users of Riedler pumping, compressing and 
blowing engines. This gives the name of the company, the type of 
pump, and data concerning the plungers, capacity, lift, watar horse- 
power, size of discharge pipe, type of motor, cylinders, steam 
pressure and speed. The catalogue consists of 180 pages and is 
carefully indexed. 


J. H. WILLIAMS & COMPANY, Hamilton Ferry, Brooklyn, N. Y., 
are the manufacturers of a fine line of iron, steel, copper, bronze and 
aluminum drop forgings. The new catalogue of this company de- 
scribes and illustrates the company’s specialties, and also gives the 
dimensions and prices. In addition to the practical value of the 
catalogue, the cover design is worthy of mention. This shows a 
heavy eye-bolt and hook supporting a hand wrench, the surface 
of this being illuminated by the glow of the forge flame. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
has designed a remarkably attractive calendar, and is presenting 
this to some of its friends. This calendar shows a miniature 
equipment of a complete signal system, presenting the arrangement 
of a universal ninety-degree spectacle for two positions, continuous 
light, lamp on top of post; also double ninety-degree spectacles 
arranged for two and three positions, and continuous light sixty- 
degree spectacles applied to a double arm for home and distant 
signals. 


THE DEPARTMENT OF EDUCATION, BUREAU OF MAN- 
HATTAN, has issued a series of bulletins of free lectures to the 
people to be delivered at convenient places in New York city. For 
mechanics and engineers, as well as the public not engaged in these 
arts, these lectures present a valuable opportunity for securing 
accurate information. Programmes may be secured by application 
to the Department of Education, and no one who desires an educa- 
tion on these lines should fail to take advantage of these fine op- 
portunities. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, is installing its “Salamanderite”’ paneling in a 
number of prominent buildings. The great flexibility of this ma- 
terial makes it applicable for almost any manner of construction, 
especially where any attempt is made at decorative effects, as in 
wainscoating, ceiling and wall paneling, hard-wood and inlaid 
work, marquetry effects, etc. ‘“Salamanderite” is fireproof and 
water-proof, and is made up, if desired, as fac simile to any de- 
scription of wood. 


THE PLUNGER ELEVATOR COMPANY, Worcester, Mass., has 
just published a catalogue descriptive of its direct-acting hydraulic 
elevators. Although the principles of construction of the plunger 
elevators are generally known, the improvements which have been 
made recently are not generally understood. This system has been 
developed until its sphere of service has been enlarged so that in 
recent installations over 200 feet travel is secured, and speeds of 
from 500 to 600 feet per minute. In the new Ansonia Building, 
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New York city, there are fifteen plunger elevators, the maximum 
car travel being 223 feet. 


THE WILLYOUNG & GIBSON COMPANY has been incorporated 
under the laws of the state of New York. This corporation has 
taken over the business formerly conducted under the title of 
“Elmer G. Willyoung,” and will immediately extend the facilities 
of the old business. It is the purpose of the corporation to cover 
the entire field of high-class scientific instruments, and also to make 
a separate department for the supplying of electrotherapeutic and 
allied surgical appliances for the medical profession. The officers 
are as follows: Elmer G. Willyoung, president and general manager; 
C. R. Gibson, secretary and treasurer. 


THE PHILADELPHIA TAPESTRY MILLS, manufacturers of 
tapestries and light carpeting, have contracted with the Westing- 
house Electric and Manufacturing Company for a 150-kilowatt, 
two-phase, engine-type generator. The Dodge Coal Storage Com- 
pany, of Philadelphia, is building a large coal-handling crane to 
be installed at the Maryland Steel Company’s plant at Sparrow’s 
Point. This crane will be driven by electric motors, and the 
Dodge company has recently purchased for this purpose one 50- 
horse-power and two 30-horse-power, direct-current motors, with 
controllers, from the Westinghouse Electric and Manufacturing 
Company. 


THE STROMBERGCARLSON TBLEPHONE MANUFACTUR- 
ING COMPANY, Chicago, Ill, has recently shipped boards of 
various capacities to the following companies: Texas Construction 
Company, Port Arthur, Tex.; Northern Indiana & Southern Michi- 
gan Telephone and Telegraph Company, Constantine, Mich.; Home 
Telephone Company, Waverly, Ohio; Twin City Telephone Com- 
pany, Minneapolis, Minn.; Citizens’ Telephone Company, Coolville, 
Ohio; Paulina Telephone Company, Paulina, Iowa; Louisville 
Anchorage & Pewee Valley Electric Railroad Company, Louisville, 
Ky.; Northern Indiana & Southern Michigan Telephone and 
Telegraph Company, Centerville, Ind.; Fort Wayne Electric Works, 
Fort Wayne, Ind., and the Inter-Lake Telephone Company, 
Canandaigua, N. Y. 


THE GOULD STORAGE BATTERY COMPANY, New York city, 
has closed among recent contracts, the following: Philadelphia & 
Lehigh Valley Traction Company, a battery of 196 cells, and switch- 
board with a discharge capacity of 200 amperes; Warren Electric 
Street Railway Company, located at Warren, Pa., 240 cells, 0-509, 
in glass jars, switchboard and Gould C, E. M. F. regulating booster, 
discharge capacity 160 amperes; Dayton & Muncie Traction Com- 
pany, four plants, located at Winchester, Ind., Selma, Ind., Union 
City, Ohio, and Greenville, Ohio, each battery consisting of 305 cells, 
type S-609, in lead-lined tanks, type S-611, plate capacity 320 am- 
peres, tank capacity 400 amperes, switchboard and 44-kilowatt regu- 
lating Gould C, E. M. F. booster; Odell Illuminating Company, bat- 
tery located at Odell, Ill., consisting of 124 cells, N-411, in N-413 jars, 
capacity 240 ampere-hours at 240 volts for three-wire lighting 
system; Manhattan Heat, Light and Power Company, battery 
located at St. Paul, Minn., consisting of 56 cells, S-627, in lead-lined 
tanks, capacity 2,080 ampere-hours, switchboard and automatic 
Gould C, E. M. F. booster for block lighting and regulation. 


FRANK B. COOK, 240-244 West Lake street, Chicago, 
Ill., manufacturer of protective devices, distributing boards, 
and cable terminals, has secured a number of orders for 
a large amount of his goods. Prominent there are cable 
terminals and protectors for the Kinloch Telephone Company, of 
St. Louis, pole-top terminals and tubular-line fuses for the Home 
Telephone Company, of Los Angeles, Cal., terminals and protectors 
for Home Telephone Company, Springfield, Mo., protectors with 
main distributing boards from the Automatic Electric Company. 
The North Electric Company has placed orders for distributing 
boards and protectors for exchanges at Wooster, Ohio; Eureka 
Springs, Ark.; Onsonta, N. Y.; Bellefontaine, Ohio, and two or 
three other points. The Kellogg Switchboard and Supply Com- 
pany ordered about 9,000 pairs of protectors, some 8,000 of which 
are for the Home Telephone Company, Los Angeles, Cal. The 
StrombergCarlson Telephone Company has also placed a large 
order, and in addition to these, many smaller orders have been 
received requiring a total for all orders of 110,000 heat coils, 
240,000 carbon-arrester plates and 61,000 tubular line fuses. 
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ELECTRIC FANS. 

The time is approaching when the elec- 
tric fan will again resume its labor of re- 
lieving suffering humanity, and there are 
few inventions which bring more comfort 
to the world’s workers than this little ap- 
pliance. Although the fan itself is a 
small thing, the fan business is a large 
and important one. There are few offices 
which make any pretensions to comfort in 
which at least one, probably two or more, 
electric fans are not to be found, and 
the load produced on the supply station in 
this way must be considered. In one of 
the large New York office buildings it is 
frequently necessary on a hot day to stop 
one of the elevators because of the over- 
load produced by the fans in the building. 
Fans can be secured now to satisfy all 
tastes and all pocketbooks, and it must be 
a small business indeed which will not 
warrant the comfort which is brought by 
the installation of one of these little 
machines. — 
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RENTING MOTORS. 

In introducing a new method or appa- 
ratus, some inducement must be offered 
to the user or purchaser to persuade him 
to discard the old in favor of the new. 
This has been particularly true in the 
electrical industries, and though many 
schemes have been suggested and tried, 
even yet one frequently hears under de- 
bate the question whether the central sta- 
tion should furnish incandescent lamps 
to its customers or whether the latter 
should be required to purchase their re- 
newals. In some cases, and particularly in 
Great Britain, the electrical supply com- 
pany wires the houses free of charge in 
order to secure custom. This, of course, 
means that the supply company must em- 
ploy larger capital and charge higher 
rates for its output. 


Motors Rented by the Central Stations. 

An interesting case of this kind is 
pointed out by J. S. Highfield in a paper 
which he read before a recent meeting of 
the Manchester section of the British In- 
stitution of Electrical Engineers. At St. 
Helen’s, the electrical supply company is 
operating about 500 horse-power of mo- 
tors, | $14,000. 
These motors are, in general, hired out, 


costing, approximately, 
this action being necessary to induce the 
users to install motors in place of the old 
steam machinery. While they might be 
willing to concede the advantages of elec- 
trical driving, they are not always willing 
to discard the old machinery and invest 
the necessary capital to secure the new. 
The rental paid for these motors is about 
fifteen per cent of the cost, which, in 
addition to the income from the power 
supplied, would seem to make a fair re- 
turn to the central station for its outlay. 


Small Cost for Repairs. 

Another point of interest brought out 
in this paper was the small cost of repairs 
for motors. For the last year this was 
only $75 for the motors, although they 
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were, In many cases, installed in not very 
suitable or clean positions. It was not 
stated how long these motors had been in 
service, but, in any case, this is a credit- 
able record. | 


EFFECT OF TEMPERATURE ON PERMA- 
NENT MAGNETS. 


The permanent magnet has always been 
a source of wonder to the non-scientific 
and the subject of much study and theo- 
rizing to the physicist. Nevertheless, it 
is a fact that our knowledge of this im- 
portant phenomenon is all too limited. A 
study of all phases of magnetism is essen- 
tial in electrical engineering, and for this 
reason a recent article by Mr. H. B. 
Loomis, appearing in the current issue of 
the American Journal of Science, on “The 
Effects of Changes of Temperature on 
Permanent Magnets,” is valuable. 

Scope of the Work. : 

Mr. Loomis has studied two effects of 
temperature: First, change in the mag- 
netic moment, and, second, change in 
distribution of magnetism with the tem- 
His results show that in the 
first case the proportional change in mag- 


perature. 


netic moment, due to change in tempera- 
ture, is greater for short than for long 
magnets, and that a magnet having a 
greater intensity of magnetization suffers 
less proportional change. In the second 
case he has found that the proportional 
change in distribution of magnetism, due 
to change in temperature, is greatest at 
the ends and least in the middle of the 
magnet. 

Explanation of Results. 

To explain these results the author 
makes use of Ewing’s addition to Webber’s 
theory of magnetism, which assumes that 
the forces which hold the little molecu- 
lar magnets in position are largely the 
mutual attractions and repulsions of these 
molecular magnets among themselves. If 
this assumption be accepted, it would seem 
that the molecular magnets near the end 
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of the bar would be held in position by 
forces less in amount than those acting 
upon the molecules nearer the centre of 
the magnet, and, therefore, the end would 
be more affected by temperature changes 
than points nearer the centre of the mag- 
net. 


Desirable Extension of This Study. 

These results were obtained from 
studies of small bar magnets, a type of 
magnet which finds but little practical 
application. It would seem that a thor- 
ough investigation of the effect of tem- 
perature upon larger permanent magnets 
of the types so much used in electrical 
measuring instruments would result in 
some valuable information. The re- 
sultant effect of temperature upon meas- 
uring instruments has been given a great 
deal of study; but would it not be better 
to separate the different effects and in- 
vestigate each of these by itself? In this 
way the behavior of the instrument would 
be more thoroughly understood, and the 
data secured would probably indicate the 
proper method of correcting for tempera- 
ture. A study of commercial types of 
permanent magnets would seem to be a 


suitable topic for a thesis in electrical 
engineering. 


THE NEW DRESS. 

It is with just pride that we point to 
the changes in makeup which have been 
incorporated in recent issues of the cur- 
rent volume of the ELECTRICAL Review. 

While the function of a technical 
journal is to reflect accurately the ad- 
vance of that branch of science for which 
it stands, and to propagate and promul- 
gate those ideas which will enhance this 
advancement, it should also frame its 
service in an attractive garnishment. 

Easy reading is a help to thoughtful 
reading, and that combination. of typo- 
graphical effects which, while enlighten- 
ing, is also restful, is greatly to be de- 
sired. The mechanical preparation of 
this journal has always been along those 
lines which would result in symmetrical 
balancing of responsibility and good ap- 
pearance. A careful study of this art has 
resulted in the dignified and handsome 
issues which have created for us an emi- 
nent place in technical journalism. 

Taking up these changes more in de- 
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tail—the black-face running titles and 
head-letter have been discarded, and in 
their stead a light-face, clean-cut letter 
of the same character as the body letter 
has been used. The department headings 
have been rearranged and refined to an 
appearance of utmost simplicity. The edi- 
torial columns have been enriched and en- 
livened bv the addition of sub-titles, key- 
ing the meat of each suggestion; and the 
news department has been remodeled, the 
old three-column page giving way to a 
more readily digested and appreciated 
arrangement. 


— 


THE HORSE AND THE AUTOMOBILE. 

The relative value of our old friend, 
the horse, and our newer servant, the auto- 
mobile, is a topic which excites a great 
deal of interest at this time. We hear 
friends of the former scoffing at the pos- 
sibility of our being able to replace this 
faithful and patient animal by a mere 
machine. For certain kinds of work, they 
say, the automobile may come into fairly 
wide use, but it will never become as 
popular nor as widely used as the horse. 
Possibly in city work, where heavy trucks 
are to be hauled for short distances, the 
automobile may gain a foothold. At 
present, these lovers of the horse hold 
that the automobile is merely a fad—a toy 
for those who have money and time to 
spend; and that it will be laid aside as 
soon as some new plaything, such, for 
instance, as a practical flying machine, is 
invented. 


Claims for the Automobile. 


On the other hand, the automobilists 
hold that the horse is doomed, and that 
the automobile is better in every way. 
It can do more work in less time, and at 
a less cost, than can be done in the old 
way. They lay stress upon the desira- 
bility of excluding all horses from cities, 
and they claim for the automobile many 
other advantages over the horse. 


Sentimental Side of the Controversy. 

Another phase of the question is 
brought out by our esteemed contempo- 
rary, the New York Evening Sun. This 
paper believes that the horse is too popu- 
lar and too well loved to be displaced 
easily, and points out that there are times 
when travel by the more easily controlled 


Vol. 42—No. 11 


horse is desirable. In driving an auto- 
mobile, both hands are required for its 
control. 


It would seem that the editor of the 
Sun has never learned to ride a bicycle 
nor traveled in an automobile. He says 
that you can’t talk to the bicycle. Our 
experience has been that there is nothing 
—except, perhaps, the game of goli— 
which is so provocative of picturesque and 
highly tinted expression, and few things 
are more exasperating than an auto- 
mobile that won’t “mote.” We recom- 
mend to our contemporary Jerome’s 
“Three Men on Two Wheels,” as this 


will shed some light upon this phase of 
the discussion. 


Neither Extreme View Correct. 

For ourselves, we do not hold either 
of the extreme views expressed above. 
That the automobile will replace the 
horse in a great many cases we think can 
not be disputed. It will, in fact, 
emancipate him from all hard labor. But 
horses will certainly be kept by many 
people, both for light service and for 
love of this noble animal. The dog is 
still popular, although the number of 
them that do any work is quite small. 
It may be in ages to come that a small 
breed of horses will be developed, just as 
has been the case with dogs. The Lap- 
land pony would doubtless be a good 
breed to start from for this purpose. 


Automobiles May Be Made Sociable. 

If those who have been accustomed to 
driving horses balk at the automobile be- 
cause they can not talk to it, it will be 
entirely feasible to place a dummy horse 
in front of the vehicle, which will move 
its legs, and even wag its ears when 
spoken to. We can even go further if it 
scems desirable, and equip tĦe noble 
animal with a phonograph so that it can 
take part in its master’s conversation. 
So far as we know, no horse has yet been 
educated up to this point. The objection 
that one can not talk to an automobile 
would seem, therefore, to fall to the 
ground. 


The Work for the Automobile. 

But to the automobile will surely fall 
all the hard labor, both in city and in 
country. It is not affected by weather, 
and will work just as rapidly and quickly 
and as long with the temperature at one 
hundred and ten as when it is only fifty. 
It is less trouble to care for, and less 
fickle in its behavior. The only thing it 


does insist upon is good roads, and in . 


this demand it has the support of all 
drivers, both of horses and automobiles. 
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March 14, 1903 
ENGINEERING SOCIETIES. 
Doubtless all will admit the desirability 
of cooperation among the various en- 
gineering societies, but differences of 
opinion may exist as to the most desir- 
able method of securing this. Sugges- 
tions have been made for a general en- 
gineering society, of which all engineers 
might become members, in addition to 
belonging to that society which is dis- 
tinctive of that particular branch of the 
profession in which the work of each lies. 


Drawbacks to a General Engineering Society. 

An objection which might be urged 
against this plan has been suggested by 
the conflicting claims of those societies 
which already exist. It is, of course, de- 
sirable that all of these should have a full 
membership in order that they may se- 
cure the advantages accruing to large 
societies. Large and well-organized 
bodies of workers can secure advantages 
which can not be obtained by organiza- 
tions of small numbers. Now, no society 
can have a full membership if it excludes 
the younger members of the profession, a 
fact well brought out by the present 
active canvass which is being carried on 
by the American Institute of Electrical 
Engineers among the young men. It can 
not be denied that the membership dues, 
light as they may appear to older mem- 
bers, in many cases prove a serious stumb- 
ling block in the path of the young man 
who is just entering on his active prac- 
tice. It would seem, therefore, that a 
general engineering society could count 
upon only the older engineers as mem- 
bers. This hardly seems desirable, for if 
the separate societies benefit by large 
membership, the same rule would hold 
for the general society. Moreover, at the 
present time, if the young man is not 
tied down to work of a very narrow char- 
acter, it often seems desirable for him 
to belong to more than one society; but 
he can hardly be expected to help support 
three, which would be the case if he found 
it necessary to join the general engineer- 
ing society, too. 

Overlapping of Work. 

There is occasionally some overlapping 
in the work of the various organizations, 
but it has not been of @ very serious 
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character in this country, although it 1s 
true it has been so abroad. However, 
this overlapping may become more serious 
in the future, as the various lines of en- 
gineering work call upon each other more 
and more for assistance. This overlap- 
ping, of course, could be prevented if there 
was but one engineering society, with 
sections devoted to the various branches ; 
but this is practically out of the question, 
as no one of the present societies would 
be willing to place itself under the con- 
trol of another body. Nor, indeed, would 
it appear desirable for it to do so, for 
each organization represents a certain 
class of work, and its policy is best 
framed by those familiar with its aims 
and limitations. Although at present a 
member of any engineering society is 
always welcome at meetings of another; 
he is not always informed when topics 
of interest to him will be presented at 
such meetings, and it is therefore prob- 
able that he misses much that would be 
of benefit to him. 

Local Societies. 

Another. phase of the subject which 
should not be overlooked is that, in many 
cases, a local organization which is justi- 
fied in giving time and attention to mat- 
ters of purely local interest often seems 
desirable, and these bodies would prob- 
ably exist entirely independent of the 
main society. 

An Engineering Building. 

A plan has been suggested for bringing 
the engineering societies which already 
exist into closer touch and which deserves 
consideration, is the erection of a build- 
ing to be occupied by all of them. The 
suggestion, coming when certain of these 
societies are without adequate quarters, 
and are, indeed, looking around for suit- 
able accommodations, seems to make the 
present a propitious time for its consid- 
eration. The plan could be carried out in 
several ways. The various organizations 
could unite and build a structure suitable 
to the dignity and importance of the pro- 
fession. This plan, however, seems to 
present some difficulties in carrying out. 
A plan suggested by one of our contempo- 
raries seems feasible. This is that an or- 
ganization be formed, entirely independ- 
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ent of the governing boards of the s80- 
cieties, and this organization erect an en- 
gineering building, having the assurance 
that the engineering societies will occupy 
this as their headquarters. To lighten 
the expense, this building might provide 
offices, which would prove very desirable 
to engineers. This building should have 
large auditoriums, rooms for the several 
libraries, and such other accommoda- 
tions as might be necessary. It would 
not be difficult to arrange the schedule so 
that there would be no conflict between the 
several societies. There would be brought 
under one roof the finest technical library 
in the world, and this would be free to 
all members. And there would be other 
advantages which are not any less impor- 
tant. Engineers of different branches 
would come in contact, and each would 
profit by the acquaintance. This inter- 
course would tend to broaden the views 
of each, and by bringing about a better 
understanding of the aims of each, would 
also tend to lessen friction and misunder- 
standings. 
Dignity of the Profession Requires Suitable Building. 
The importance of the engineering pro- 
fessions has been generally recognized in 
recent years. They are now classed 
among the learned professions, and a sys- 
tem of technical schools has grown up 
which probably makes engineers the best- 
trained and best-educated class of work- 
ers in the world. But with the increasing 
responsibilities should come increasing in- 
fluence, and this can be secured only by 
a thorough understanding among the dif- 
ferent branches. Would not an engineer- 
ing building promote this? 


An Engineering Building Would Not. Interfere with Other 
Plans. 


It is true that by following this plan 
there might be more difficulty in gecur- 
ing united action than if a general engi- 
neering body existed, but a general or- 
ganization would make a common build- 
ing desirable. If, after the experience 
gained from the common use of a build- 
ing, a common organization seems neces- 
sary, nothing will have been done which 
will interfere with its formation. Al- 
though one of the national societies has 
a very fine home, it would certainly give 
this up readily when shown that it would 


benefit thereby. 
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ELECTRICAL MINING NOTES—I. 
BY SIDNEY F. WALKER. 


WIHTAT ELECTRICITY IS USED FOR IN 
BRITISH COLLIERIES. 


In addition to coal cutting, electricity 
is used in British collieries for signaling, 
telephoning and for driving pumps, haul- 
age plant, and to a smaller extent for 
driving winding drums, fans, and for 
lighting. 

Perhaps it may be as well to describe 
what coal mines are like, in order that 
engineers who are not familiar with them 
may fully understand the problems which 
have to be solved. Coal seams lie in ir- 
regular sheets, in the bottoms of what were 
once the beds of lakes, the beds having 
been filled up with detritus from the 
rivers which poured into the lakes, vege- 
tation having then sprung up on the soil 
so formed, the vegetation having died 
and been buried by further deposits of 
soil, etc., and in some cases having again 
formed the beds of a lake, which again 
was filled up and so on. The contour of 
the coal field is like that of an irregular 
basin, the coal scams forming layers on 
top of each other, but separated by other 
strata like layers of paste in a pudding 
basin. The main fact to remember in 
connection with the coal fields of the 
United Kingdom is that each seam out- 
crops, as it is termed, one each side of the 
basin, and sometimes all round it. That 
is to say, the coal seams can be found on 
the edge of the basins, showing at the 
surface, when the vegetation is cut away, 
and from these points the seams gradually 
slope down to the bottoms of the basins 
where they are appropriately horizontal 
for certain distance, and then climb the 
other side. The coal fields are often cut 
up in addition by upheavals caused by 
voleanic action, so that the seams are 
broken up more or less by what are 
termed faults, and their contour is often 
also very much altered by the same 
agency. ‘Thus in some coal fields there 
are two lesser basins, forming parts of 
what was evidently a large basin, the 
division having been formed by an up- 
heaval, called an anticlinal, which forms 
the ridge of one side of each basin. 

The coal seams are got by either driv- 
ing what are called levels, or drifts in 
this country, tunnels in America, where 
the seam can be reached by this means; 
that is where it is near the outcrop, and 
bv shafts where the seams are lower. 
Levels may often be seen running into 
the sides of hills, meeting the coa] seams 
as they approach the surface. 

In either case the coal is cut away from 
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its position between other strata by the 
means described in the article on coal 
cutting, and the lumps of coal are filled 
into mine wagons, called trams in this 
country, wooden or steel boxes on wheels 
running on rails, and are then hauled to 
the shaft bottom, or to the mouth of the 
level, the means employed now being al- 
most universally mechanical haulage, 
though horse haulage survives to a cer- 
tain extent, especially in what is termed 
secondary haulage. This is one of the 
uses of electricity to work the different 
haulage systems. The arrangements will 
be described later on. 

Coal mines are also very often 
troubled with large quantities of water. 
Water is stored in certain forms of rock, 
such as sandstone, gravel, chalk, which 
absorb water just as a sponge does, and 
as these rocks usually lie at an inclina- 
tion with the vertical, and outcrop to the 
surface, just as the coal measures do, and 
as also the rain water which is deposited 
upon those portions’ of the rocks which 
are exposed on the surface of the ground 
falls by gravity through the rocks, and 
again escapes wherever an opening oc- 
curs, as when the rock itself is tapped, 
and these rocks are often tapped by the 
workings, the store of water finds its way 
into the coal mine and has to be pumped 
to the surface, and this is the second and 
perhaps the most important use to which 
electricity has been applied in British 
collieries. This will be more fully dealt 
with later on. As the whole of a coal 
mine is situated underground, and as 
men and horses have to live a portion of 
their lives in the mines, it is necessary 
that a continuous supply of fresh air shall 
be provided throughout the mine. This 
forms another use for electricity, as will 
again be explained. 

Also when the coal has been brought 
to the shaft bottom, it has to be lifted to 
the surface. Also it often happens that 
it is convenient, where two or more seams 
are worked together from one set of shafts, 
that the coal shall all be hauled along the 
roads of one seam, and to allow of that 
being done the coal from the lower seam 
is sometimes lifted to the upper seam 
through a small shaft some distance in 
the workings. 

It will be understood also that light 
is wanted underground at all times, and 
at night also on the surface, and this is 
the remaining use of electricity in ‘bulk 
in British collieries. 


PUMPING BY ELECTRICITY. 


The water in a coal mine may be dealt 
with in two principal ways, and the choice 
is usually determined by the conditions 
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under which the mine has to work. Thus, 
if the mine is situated on the syncline, 
as it is termed, near the centre and bot- 
tom of the basin, the water is led, if pos- 
sible, to large tanks near the shaft bot- 
tom, from which it is pumped to the 
surface. Sometimes it not possible to do 
this, and the water is led to ponds or 
tanks at convenient points, as much as 
the nature of the strata will allow, and 
from there it is pumped to the shaft bot- 
tom. Where the shafts are on the in- 
clined portion of the basin it is usual, if 
it can be done, to sink them on the upper 
edge of the “royalty,” as it is called, the 
area that is to be worked at that colliery, 
and to run out roads from the shaft bot- 
toms, following the inclination of the 
seam and descending with it. This is 
called working to the dip, and is a very 
favorite method with mining engineers, 
as it saves very considerably in the cost 
of shafts, and enables them to get into 
the market with coal at an earlier date 
than would otherwise be possible. Shafts 
form one of the largest portions of the 
cost of opening out a colliery. In some 
cases, however, it is not possible to ar- 
range for working to the dip. The 
ground may not be available for sinking 
shafts at the upper edge of “the royalty,” 
or from other causes the shafts may have 
to be sunk either in the middle or at the 
bottom of the area to be worked. In 
those cases the water from the workings 
“to the rise,” the workings which are at 
a higher level than the shafts, falls by 
gravity into tanks near the shaft bottom. 
Where working to the dip rules, the water 
follows the inclination of the working, 
and the pumps which are used to raise 
the water from the dip-workings have to 
be arranged to follow the workings down. 
Perhaps the most important and most 
popular use of electricity in British mines 
is for driving dip-pumps. No method is 
so convenient nor so efficient as an elec- 
trically driven pump for this purpose. 
The pump itself with the necessary speed- 
reducing gear and the electric motor are 
mounted together on one carriage. The 
carriage which is sometimes made of 
wood, but more frequently now of iron, 
is mounted on small truck wheels of the 
same gauge as the rails which are used 
for the haulage roads of the mine, and 
the whole is placed on the rails and al- 
lowed to follow the water as it recedes in 
front of the pump, the electric cables and 
the delivery pipes of the. pump being 
lengthened as the whole annaratus de- 
scends. ‘There are a very large number 
of arrangements for running dip-pumps 
by electric motors. In some cases the two 
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are geared directly together: with mercly 
a second motion shaft between, supported 
by the common bed-plate or by the pump 
casting. In other cases a longer bed is 
used, and a belt or ropes, only a portion 
of the reduction of speed being done by 
the gear-wheels. At least one of the gear- 
wheels is now always of buffalo hide, or 
some similar substance, something which 
will give slightly when the pump is first 
started, so as to relieve the strain upon 
the parts engaged in the mechanical trans 
mission between the motor shaft and the 
mass of water in the pipes connected to 
the pumps. The matter of the cables is 
also better dealt with by having drums 
attached to the carriage of sufficient ca- 
pacity to allow the motor to go as far as 
it will be required without jointing. 
Joints in cables in a coal mine are fre- 
quent sources of trouble, especially where 
there is water, as it is so difficult to ex- 
clude the water from the joint before it 
is covered up, and it is also very difficult 
to cover the joint effectually under the 
conditions. Even if second or third 
drums have to be added it is better than 
making joints at every forward move of 
the pump. The fewer the joints the bet- 
ter. One of the great troubles in connec- 
tion with electrically driven pumps is the 
matter of the starting resistance. In the 
early days of electrically driven pumps, 
especially where they were fixed some dis- 
tance in the workings, it was not unusual 
to dispense with starting resistance al- 
together, making the resistance of the 
cables themselves sufficiently large to pre- 
vent the passage of very heavy currents 
on starting, and allowing the motor to 
work inefficiently in order to get rid of 
the constant trouble with burnt-out start- 
ing resistances and starting switches. In 
those days starting switches and resist- 
ances were made far too small, and the 
resistances were frequently allowed to re- 
main in circuit. Now those about the 
collieries where dip-pumps are at work 
have learned more about the matter, and 
makers have also learned to make their 
apparatus stronger. In too many in- 
stances, however, even now, the starting 
apparatus is too small for the work. 
Another trouble which has been felt in 
connection with dip-pumps has been the 
inequality in the load. At first, series- 
wound motors were used with all elec- 
trically driven pumps. But it often hap- 
pens that a particular district in a mine 
only makes a certain quantity of water in 
the twenty-four hours, which can be 
pumped out in a few hours’ run. When 
the pump is first started the load is com- 
paratively heavy, and the motor runs com- 
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paratively slow. As the pump gets the 
water under, however, the load lightens 
and the motor runs faster. This causes 
the load to be lightened still more quickly, 
and the motor to run still faster, till 
toward the end of the run the motor may 
be going at a dangerous speed. The 
shunt-wound motor, on the other hand, 
does not give sufficient starting torque 
for the load it has to deal with in the 
inert column of vater in front of the 
pump. The difficulty has been got over 
by using shunt-wound motors with a few 
turns of series winding added, outside the 
shunt windings, to give the necessary 
starting torque. The shunt-wound motor 
does not run awav with a light load. In 
many cases the attempt has been mad», 
and in some collieries with success, to 
run the pump from a distance. The stavt- 
ing switch is worked from the power- 
house by an electromagnetic arrangement, 
and the current is cut off at the power- 
house when it is known that all the water 
has been pumped out. In these cases, 
and with ordinary pumping by electricity, 
attempts have been made to fix no-load 
and overload releasing apparatus so that 
in the event of the pump losing its. water, 
or of a hot bearing, the motor will stop 
automatically. These have not been as 
successful as under somewhat similar 
conditions on the surface, owing to the 
fact that the electromagnets of the releas- 
ing apparatus are always partly wound 
with fine wire, and the fine wire nearly 
always either breaks off on the inside oe 
is eaten off by the moisture which is 
nearly always present. 

For dip-pumping, the pump almost uni- 
versally employed is the three-throw ram 
pump. It consists of practically three 
ram pumps with their cranks set 120 de- 
grees apart. 

For driving the large pumps, which are 
used to force the water from the tanks 
near the shaft bottoms to the surface, the 
arrangements are somewhat similar, but 
the pumps are fixed, with their motors, in 
a substantial pump house in a convenient 
position, the pumps and motors being 
placed upon solid foundations, and the 
mechanical transmission from the motor 
to the pump being usually by ropes. The 
electric pump house near the bottom of a 
large colliery is exactly like the engine 
house on the surface, the pumps taking 
the place of the driving engines, and 
proper switchboards being provided. In 
the carly days of pumping by elcctric'!., 
«rd up till very recently, the motors were 
all worked by continuous currents sup- 
plied from a 500-volt, continuous-current 


‘generator on the surface. In many col- 
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leries this is the rule now, but there is a 
power-house where several continuous- 
current generators are running very much 
as in a power supply or electric lighting 
station. The continuous current is, how- 
ever, giving way to three-phase, the mo- 
tors being so much handier and so much 
less trouble. 


Geto 2s 
Tomassi’s New Accumulator. 

Messieur M. D. Tomassi has brought 
out an accumulator which has some novel 
features. The plates are of the pasted 
type, the lead grid being divided into rec- 
tangular compartments and having ribs 
running alternately, vertically and hori- 
zontally in these compartments. The ob- 
ject of this arrangement is to stiffen the 
plate and thus prevent buckling. Each 
section is perforated at the centre to al- 
low free circulation of the electrolyte. 
Each plate has a diagonal lead rib in- 
tended to contuct the current from all 
points directly to the terminal. The fol- 
lowing give the constants of a small cell 
of this type: 

Number of plates, 5; number of positive 
plates, 2; length of plates in millimetres, 
140; width of the plates in millimetres, 
140; thickness of the plates in milli- 
metres, 3; total weight in grammes, 
2.000; total weight of two positives and 
two negatives, 1,600; duration of dis- 
charge in hours, 5; mean useful voltage, 
1.9; output in amperes, 6; output in am- 
peres per kilogramme of plates, 3.8; ca- 
pacity in ampere-hours, 2.8; capacity in 
ampere-hours per kilogramme of plate, 
17.75; power in watts, 11.4; watts per 
kilogramme of plate, 7.1; energy in watt- 
hours, 54.15; energy in watt-hours per 
kilogramme of plate, 33.7. 

At a rate of one ampere per kilo- 
gramme of plate the capacity is about 
36 ampere-hours, or 25 ampere-hours 
utilizable per kilogramme of plate. 
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Automatically Tuning Electric 
Circuits. 
_ At the recent meeting of the American 
Association for the Advancement of 
Science, Professor Carl Kinsley described 
a method of automatically tuning electric 
circuits. An electric circuit can be 
tuned to any frequency within a wide 
range by varying its self-induction. This 
may be accomplished automatically by 
using a moving core in the coil. If the 
spring-held core is slightly beyond the 
position of resonance in the direction of 
too large self-induction, it will be re- 
tained in equilibrium between the force 
of the spring and the pull of the coil. 
The plunger will, therefore, rise and fall 
in the coil as the varying frequency re- 
quires a greater or less self-induction for 
resonance. Charts were used showing 


the operation of the method. 
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THE BEDELL SYSTEM OF COMPOSITE 
TRANSMISSION. 


BY A. S. McALLISTER. 


The problem of selecting the equipment 
for rendering available at one point elec- 
trical energy transmitted from power 
supplied in the mechanical state at a 
distant location involves a study of the 
characteristics of the electric generators, 
transmission circuits and receiving ap- 
paratus. Excluding from the present 
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apparatus specially designed for that pur- 
pose, even though, as is customary on ac- 
count of the different characteristics of 
the two classes of receivers, separate cir- 
cuits be installed for the lamps and for 
the motors. , 

The difficulties attendant upon design- 
ing a commutator which will give satis- 
factory service upon a synchronous con- 
verter for supplying power to standard 
traction motors, when the frequency is 
high, is well appreciated by all engineers. 
The desirability of selecting a low fre- 
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Fic. 1.—DIRECT-CURRENT AND ALTERNATING-CURRENT DISTRIBUTION— 
COMMON CONDUCTOR SYBTEM. 


discussion the requirements of the elec- 
trolytic industries, it may be stated that 
in general there are two classes of receiv- 
ers to be supplied with power, the lamps 
and the motors each possessing character- 
istics distinctly different from the other. 

The nature of the filaments of incan- 
descent lamps dictates that they be oper- 
ated at a relatively low voltage, while 
economy in conducting material neces- 
sitates a high electromotive force for the 
motors. Though a change of a few per 
cent in the electromotive force affects 
only slightly the operation of the motors, 
even @ relatively small fluctuation in the 
electromotive force at the lamp terminals 
renders the lighting service quite unsatis- 
factory. The lamps, operating at prac- 
tically unity power-factor, in themselves 
cause very little fluctuation in the electro- 
motive force. Motors, however, es- 
pecially when of the induction type, pro- 
duce an excessive change in the circuit 
electromotive force when thrown into and 
out of service. The lighting load is es- 
sentially single-phase, while motors 
render best service only when operated 
polyphase. 

The present day power circuits are 
universally of the polyphase type, which 
fact requires that the single-phase light- 
ing load be distributed among the sep- 
arate phases. Any inequality in the di- 
vision of the loads on the polyphase cir- 
cuit results in an unsymmetrical relation 
of the electromotive forces which renders 
impossible the perfect regulation of the 
voltage at the lamps without the use of 


quency for the best operation in parallel 
of alternators and synchronous motors 
and for the least reactance drop in the 
transmission line, due to any lagging cur- 
rent demanded by the receivers, is as well 
known. In numerous installations, how- 
ever, the frequency has been placed at a 
high value, dictated by the requirements 
of the lamps, greatly to the detriment of 
the power service and of the regulation 
of the circuit electromotive force. 

There can be no doubt that were the 
service wholly one for mechanical power, 


Fig. 2.—Drrect-CURRENT AND ALTERNATING- 
CURRENT ELECTROMOTIVE FORCES. 


a low frequency polyphase system would 
be chosen, while if the only load were that 
due to the lamps the selection would be 
a single-phase system operated at a high 
frequency. 

According to a discovery made by Dr. 
Frederick Bedell, it is possible to trans- 
mit simultaneously the l-w-frequency 
polyphase current and the high-frequency 
single-phase current, using only such 
amount of conducting material as is de- 
manded by one system alone, while the 
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regulation of each component system of 
the composite transmission is entirely 
unaffected by any load of whatsoever 
value or character on the other. 

When alternating currents of different 
frequencies are superposed in @ con- 
ductor the resultant current is equal to 
the square root of the sum of the squares 
of the separate currents. This leads to 
the interesting and important result that 
each current produces the same effect as 
though it traversed the conductor alone. 

Let I and i be two currents of different 
frequencies, the resultant current is 
VI +”, and the loss in a conductor 
of resistance R is PR + R, which 


shows that the loss due to each current is 


unaffected by the presence of the other 
current. When the two currents are 
equal in value the amount of conducting 
material necessary for transmitting at a 
certain loss is only one-half of that re- 
quired for a current equal in value to the 
sum of the individual currents. The 
loss for a current 2 I will be 4 I?R, and 
for the composite current will be 2 I?R, 
or the conducting material for the former 
current must be twice that for the latter. 

Fig. 1 shows one method of connecting 
circuits for distribution on the common- 
conductor system. ‘The generator sup- 
plies alternating current to circuits A 
and B, and direct current to circuits C 
and D. A moment’s inspection of the 
diagram will show that loads on the two 
alternating-current circuits will have no 
effect on the electromotive force at the 
direct-current receivers. With reference 
to the direct-current load it will be ob- 
served that any current which flows m 
one direction through one-half of one 
transformer coil returns in the opposite 
direction through a half of another coil 
on the same core, so that the current has 
no magnetizing effect on the transformer 
core, which fact, coupled with that of the 
non-interference of the two currents 1n 
the conductors, renders the regulation of 
the two circuits quite independent one of 
the other. 

The electromotive forces of the alter- 
nating and of the direct-current circuits 
can be placed at values suitable for the 
corresponding receivers. Thus, all 
motors can most conveniently and eco- 
nomically be operated by direct current 
at moderate voltage from circuits C and 
D, while lamps of proper electromotive 
force can be connected to any of the four 
possible circuits. 

By the installation of the seco 
conductor system motor service may 
offered without any additional cost for 
conducting material where by the present 
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methods only lamp service can be eco- 
nomically maintained. Consider a single- 


phase equipment supplying power for 


lighting service. In order to double the | 


capacity of the distributing circuits it is 
necessary to increase by 100 per cent the 
conducting material. This is accom- 
plished by installing a separate circuit 
and satisfactory service is secured. Now 
by the simple expedient of introducing 
direct current at proper neutral points, 
power equal in amount to that being 
utilized may be transmitted to motors, or 
other direct-current apparatus, without 
producing any effect whatever upon the 
alternating-current receiver. The eco- 
nomical area of distribution may thus be 
extended into territories too remote from 
the generating station to justify the ex- 
pense of circuits for one class of service 
alone. 

It is worthy of note that no new or un- 
tried apparatus is needed for the com- 
posite distribution, the generating, trans- 
mitting and receiving equipment being of 
standard design. 

The economy inherent in the three- 
wire system of distribution for lighting 
circuits may be obtained without dimi- 
nution in the composite system, since the 
receivers may be connected three-wire per 
circuit without complications. 

When direct and alternating currents, 
or alternating currents of different fre- 
quencies, are superposed, not only is the 
resultant current larger than either of 
the components, but the resultant electro- 
motive force is also raised, the increase 
in each case being as though the two 
components were added in quadrature. 
Thus, if I.and i be the two currents, and 
E and e the two electromotive forces, the 
resultant current will be I? + 7? and 
the resultant electromotive force VEF. 


(See Fig. 2.) The power transmitted 
will be EI + e i which, when T eso 


is equal to V1? + È VE? + e. Which 
means that the resultant voltage is of a 
value such as would be necessary in a 
single-phase (or two-phase) system to 
transmit the total power at the resultant 
value of the current. 

In any installation using the composite 
system for distribution, each individual 
receiver will be subjected to the electro- 
motive force intended for its circuit 
alone, so that the increase in the value of 
the resultant electromotive force does not 
necessitate a higher electromotive force 
at the receivers, the outcome being that 
there is obtained the efficiency incident 
to transmitting at an electromotive force 


of VE'+ e, and the convenience of 
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receiving at an electromotive force E or e 
without transformers. For low-tension 
distribution where there is placed an eco- 
nomical limit to the receiver voltage, as 
in the circuits for incandescent lamps, 
this characteristic of the composite sys- 
tem allows of a saving as great as fifty 
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between wires of opposite phases with the 
separate neutral points connected to- 
gether will be V 14 E. It is now desired 
to introduce between the neutral points 
of the separate phases an electromotive 
force of different frequency of such a 
value that the voltage between opposite 
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Fic. 4.—GENERATING STATION. 
1¢—Single-Phase Low-Frequency Generator. 
2¢—Polyphase High-Frequency Geverator. 


per cent in the cost of conducting ma- 
terial. 

In the case of high-tension transmis- 
sion circuits the electromotive force be- 
tween lines is the basis upon which is 
founded the determination of the rela- 
tive economies of various systems. Ob- 
viously, therefore, it is desirable so to 
introduce the superposed electromotive 
force that the resultant electromotive 
force between lines is not raised. An 
investigation of the two-phase system 
with circuits having inter- 


A 


y 


ae 


@ 


Fig. 8.—Two-PuAsE ELECTROMOTIVE FORCES. 


separate 


connected neutral points, reveals the fact 
that the electromotive force between op- 
posite phase lines is less than that between 
wires of the same phase. Hence, there 
may be connected between the neutral 
points of the two phases an electromotive 
force of a value such that the resultant 
composite voltage is equal to that between 


the lines without raising the circuit elec- 
tromotive force. 


Consider a two-phase circuit having 


an electromotive force of E volts per 
phase (Fig. 3). The electromotive force 


phase lines will be E, which is seen to be 
the maximum measurable electromotive 
force. Since any superposed asynchro- 
nous electromotive force will add to the 
previously existing electromotive force, as 
though in quadrature, the required elec- 
tromotive force is l 
[E — (Wv B = vyv E. 

Hence, in general, it may be stated 
that the interposed electromotive force 
must have a value equal to that normally 
existing between opposite phase lines. 

In order to determine the relative 
economy of the composite transmission, 
and the transmission by single, two and 
three-phase systems, assume in the first 
place two-phase circuits. 

Let R = resistance of each wire, 
I = current per wire, 
then 4 I'R = total line loss, 
and 2 IE = energy transmitted. 

Since the electromotive force of the 
interposed single-phase circuit is V14 E, 
and the resistance of the outgoing p 


incoming conductor is 5 (see Fig. 4), 


in order that the percentage loss in the 
single-phase circuit may be the same as 
that in the two-phase, the single-phase 
current, t, must have a value such that 
EN eTR- a 
jen a jp T=? VEI, 
and the single-phase energy is 2 V ZI, 
Vv % E = IE or fifty per cent of the 
two-phase energy. The composite system 
will therefore transmit 150 per cent as 
much energy as the two-phase system 
alone on the basis of equality of maxi- 
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mum measurable electromotive foree and 
of equal percentage loss of energy in the 
line. 

On the basis of 100 per cent copper 
for the two-phase system there will there- 
fore be required conducting material as 
follows: 


Conducting 
Phases. Material. 
1 100.00 
2 100.00 
3 75.00 
Composite 66.66 


The significance of these figures will 
be better appreciated if application be 
made to a practical service equipment. 
Consider a three-phase system, now in- 
stalled, operating under the most favor- 
able conditions for power service—that 
is, at a low-circuit frequency. It carries 
its full load with a line loss of five per 
cent of the energy transmitted. By the 
erection of an additional wire similar to 
each of the other three, there may be 
transmitted over the two-phase circuits 
the same amount of energy with the same 
line loss as before, and by the composite 
system of connection an amount of single- 
phase energy at high frequency equal to 
fiftv per cent of the polyphase energy at 
an independent line loss of five per cent. 
Thus, by an increase of thirty-three and 
one-third per cent in conducting material 
the power capable of being transmitted 
has been increased fifty per cent. 

The increased economy of conducting 
material, while quite satisfactory in it- 
self, is of secondary importance to the 
independence of the regulation of the 
electromotive force of the lamp and 
motor circuits as secured by the com- 
posite system. 

Fig. 4 is a diagrammatic representation 
of composite transmission circuits Just 
described. As will be seen, there is in- 
troduced between the neutral points of 
the two phases of the low frequencv poly- 
phase system a single-phase electro- 
motive force of value V '%4 E, where E 
is the electromotive force per phase of the 
low-frequency circuit, so that the result- 
ant voltage between any two wires is the 
same throughout. Any single-phase cur- 
rent passes differentially through each 
half of the transformer coils, and, there- 
fore, produces no effect whatever upon 
the core magnetism, and, as shown pre- 
viously, the current in the transmission 
wires do not interfere one with the other. 
The single-phase circuit may be over- 
loaded even to the degree of short-circuit, 
and no elfet will be observed upon the 
polyphase system. 

A fair idea of the entire independence 
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of the regulation of each circuit of the 
composite system may be formed from 
the fact experimentally verified, that 
when telephonic sets are substituted for 
the single-phase generators and lowering 
transformers, no audible effect is pro- 
duced in the receivers when a load of any 
value or character is thrown upon the 
polyphase system, and that conversation 
under such condition of connections may 
he carried on with satisfactory results. 
This appears the more remarkable when 
it is remembered that the power neces- 
sary to produce an audible sound in a 
telephone receiver is an almost incon- 
ceivably small fraction of a watt. 

The problem which has long been the 
subject of almost endless discussions in 
engineering circles seems at last satis- 
factorily to have been solved bv a method, 
the most prominent characteristic of 
which is its entire simplicity. 
o> 


An Electrically Worked Canal Lift. 

The swing bridges over the River 
Weaver at Northwich, England, have for 
some time been worked electrically with 
such success that the Weaver navigation 
authorities have decided upon equipping 
the Anderton lift, where the Shropshire 
Union Canal joins the Weaver, with elec- 
trical plant. By this conversion one man 
in the switch house will be able to control 
all the necessary movements, whereas 
hitherto eight men have been necessary to 
work the lifts. The electrical plant to be 
supplied comprises two motors for work- 
ing directly the lock gates at the end of 
the Shropshire Union Canal, which is 
70 feet above the level of the Weaver; one 
motor on each of the pontoons controlling 
by means of ropes the lock gates at either 
end, and one motor in the engine house 


directly connected to a variable stroke 
puinp to supply water under pressure of 
700 pounds per square inch to the rams. 
The two vertical cylinders of the hy- 
draulic lifts are connected, so that as one 
pontoon sinks it forces up the other; an 
additional supply of water under pressure 
is, however, necessary to overcome fric- 
tion and any difference in weight between 
the two pontoons. 


ope 


Bulletin of the University of 
Minnesota. 

Bulletin No. 5 of the University of 
Minnesota relates to the college of en- 
gineering and mechanical arts of that in- 
stitution. Descriptions of the grounds, 
buildings and equipments are given, with 
a synopsis of the work offered in each 
department. The department of elec- 
trical engineering has recently secured a 
new building, affording ample facilities 
for work in all branches of this subject. 
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AN ELECTRIC CAR LIGHTING SYSTEM. 


BY W. L. BLISS. 


(Concluded.) 
REGULATING THE GENERATOR FOR VARY- 
ING TRAIN SPEEDS. 

Third—lIt is desirable to have the gen- 
erator develop its normal voltage, equal 
to that of the battery, at as low a speed as 
possible, consistent with economic de- 
sion, in order that the electrical energy 
developed by the generator may be avail- 
able during as long a proportion of the 
car’s travel as possible. In this system, 
using thirty-two cells of battery having a 
normal voltage of sixty-four volts, the 
generator is so designed and so geared to 
the axle that, when running at 500 revo- 
lutions per minute corresponding with a 
train speed of about twenty miles per 
hour, it generates sixty-four volts. If, 
now, the train should increase its speed 
until it reached about sixty miles per 
hour, the armature of the venerator would 
be making about 1,500 revolutions per 
minute. All other conditions remaining 
the same, the voltage of the generator 
would, of course, be proportional to its 
speed, and hence the voltage at its ter- 
minals would rise to about 192 volts. As 
a matter of fact it will be sufficient to 
have the generator increase its voltage to 
eighty volts at maximum speed, as this 
will be approximately 2.5 volts per cell, 
which is ample to force the full charging 
current through the battery. If the gen- 
erator voltage is not in some way pre- 
vented from rising above the predeter- 
mined value of eighty volts, great over- 
loading of the generator, batteries and 
wires will result. In fact, such increase 
must be positively prevented, and the 
provision of means therefor constitute one 
of the distinctive features of this system. 

The method of regulation consists 1 
generating, by independent means, & 
counter-electromotive force in the field 
circuit of the generator, which increases 
in proportion to its speed and voltage, 
and hence reduces the field current of the 
generator, and prevents excessive output. 
The details of this arrangement are de- 
scribed under the heading of the pucker 
and its operation. 

CONSTANT LAMP VOLTAGE. 

Fourth—As above pointed out, the 
fundamental object of the storage battery 
is to maintain the supply of electrical 
energy for the lamps whenever the gen- 
erator is inoperative. Hence it is cus- 
tomary to keep the lighting mains per- 
manently connected to the terminals of 
the battery. (A hand switch placed m 
these mains serves to connect the lamps 
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with the battery at will.) The lamps are 
generally operated in parallel, and in this 
system are sixty or sixty-five-volt lamps. 
When the battery, consisting of thirty- 
two cells, is freshly charged, its voltage 
is approximately two volts per cell, giv- 
ing a total voltage of sixty-four volts 
across the lamp mains. As the battery is 
discharged this voltage will decrease, but 
should never be allowed to fall below 
sixty volts. On the other hand, it must 
never be allowed to exceed sixty-four 
volts. 

If the train is brought to a speed such 
that the generator develops, say, seventy- 
two volts, sufficient to force about half 
the charging current through the battery, 
and the automatic generator switch be 
closed, the voltage at the terminals of the 
battery, and hence that impressed on the 
lamps, is seventy-two volts. This is an 
increase of twelve and one-half per cent 
in lamp voltage, an obviously excessive 
variation, while at eighty volts, which is 
necessary to force the full charging cur- 
rent through the battery, the variation in 
lamp voltage would be twenty-nve per 
cent, which would probably be followed 
by destructive effects. In order that the 
voltage may remain constant at the lamps, 
irrespective of the rise of voltage at the 
battery terminals coincident with charg- 
ing the same, it is necessary to resort to 
some form of artificial regulation. 

In other words, a variable drop must 
be taken up in the lamp circuit, either by 
a variable resistance or rheostat, or by a 
variable counter-electromotive force, to 
compensate for the rise of voltage at the 
terminals of the battery. But as the cur- 
rent in the lamp circuit may vary, due to 
a change in the number of lamps, a rheo- 
stat must change its resistance, not only 
to compensate for the rise in electro- 
motive force at the terminals of the bat- 
- tery, but also to meet the variation in the 
number of lamps in use. This requires a 
double variation of resistance, which, to 
be automatically performed, is very dif- 
ficult. Hence a device having no resist- 
ance, but capable of developing a variable 
counter-electromotive force, is far prefer- 
able; and a low-resistance armature, re- 
volving at constant speed in a field which 
varies as the rise in electromotive force at 
the terminals of the battery, is independ- 
ent of the variation in the lamp current 


due to changes in the number of lamps, 


and constitutes such a device. 

All the currents and electromotive 
forces developed in an axle-driven car- 
lighting system are variables, and are 
functions of the train speed. There is, 
however, one rectilinear relation that ex- 
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ists among these quantities that can be 
utilized to produce a constant lamp volt- 
age. It is an observed fact that the cur- 
rent that may be forced through a stor- 
age battery is almost directly proportional 


to the electromotive force applied at its | 


terminals, less the counter-electromotive 
force of the battery itself. In other 
words, the current forced through the 
battery (charging) is proportional to the 
increase in electromotive force at its ter- 
minals. This is true over the greater 
range of the battery’s capacity. As the 
battery is charged, its counter-electro- 
motive force rises slightly, and hence, 
when the battery is fully charged, the 
lamps will be brighter than if the bat- 
tery were exhausted. 

This relation between the charging cur- 
rent and the rise in voltage at the ter- 
minals of the battery is utilized in a 
manner extremely simple, theoretically 
perfect, and in practice so nearly so, that 


it requires the use of a good voltmeter to 


detect the changes in voltage on the 
lamps, no matter how many be in use or 
what the speed of the train may be. 

THE “BUCKER.” 

A separate auxiliary and self-contained 
machine, which we call a “bucker,” is 
bolted to the bottom of the car in any con- 
venient place. This machine contains a 
revolving shaft on which are mounted two 
armature cores. One of these armatures, 
with its commutator and field, constitutes 
a plain shunt motor which takes its power 
from the generator mains and whose sole 
function is to rotate the shaft. It is ob- 
vious that this motor runs only when the 
generator is in operation. The other 
armature has two windings and two com- 
mutators, and revolves in a field excited 
by the current flowing through the bat- 
tery. This double-wound armature, with 
its two commutators and field, constitutes 
the “bucker” proper. The motor simply 
drives it. The winding connected in the 
lamp circuit is called the “lamp bucker,” 
and the winding connected in the field 
circuit of the generator the “field bucker.” 
The field of the “bucker” is referred to 
as the series field. 

The motor and “bucker” armatures are 
drum-wound for bipolar fields. They are 
built up of slotted annular punchings, 
and mounted, together with their commu- 
tators, on a sleeve which is fitted and 
keyed to the shaft. The construction is 
very similar to and possesses all the ad- 
vantages of that employed in the gener- 
ator armature previously described. There 
is no pulley or external mechanical con- 
nection to this machine. 

The field is of the bipolar, ironclad 
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type. Each armature core revolves be- 
tween two salient pole-pieces, which are 
bolted into the casing, and consist of a 
pole-shoe and core. Upon each core is 
placed a heavily taped and painted coil. 
The pole-pieces are placed in a vertical 
line, so that one pole or coil for each 
armature core is in the upper, and one in 
the lower, part of the machine. 

The brush-holders are mounted rigidly 
in the upper half of the machine. Their 
springs, fingers and cams are interchange- 
able with those of the generator. In tak- 
ing off the bottom half of the casing, or 
in removing the armature, no wire con- 
nections need be disturbed, beyond dis- 
connecting the two lower field leads, and 
the two leads connecting the fields. 

The head castings, containing the arma- 
ture shaft bearings, are secured to the cas- 
ing by four bolts in each, thus permitting 
the lowering of the bottom half of the 
casing with or without the armature. The 
armature is shown entirely removed, to- 
gether with the head castings and arma- 
ture shaft bearings. The separate parts 
of this machine are light enough to be 
easily handled, no jacks or lifting devices 
being necessary. By referring to the cuts, 
it will be seen that hand-hole covers are 
provided over each brush-holder, thus 
affording, by their removal, easy access 
to all the internal parts. 

OPERATION OF THE “BUCKER.” 

When no current flows through the bat- 
tery, none flows through the series field, 
and hence no electromotive force is gen- 
erated in the “bucker ;” but when current 
flows through this series field electromo- 
tive forces are generated in the “bucker,” 
and in almost exact proportion to the 
strength of the field. After the closing 
of the automatic generator switch, the 
motor runs at almost constant speed, its 
slight acceleration as the generator volt- 
age rises from sixty-four to eighty volts, 
being an advantage, as it compensates for 
the drooping curve of magnetization in 
the series field. 

No current will flow through the series 
field under the following conditions: 

First—When the generator is inopera- 
tive, automatic generator switch open, 
and no lamps lighted; e. g., car standing 
still in daytime. 

Second—When the generator is opera- 
tive, automatic generator switch closed, 
no lamps lighted and the generator volt- 
age equal to the battery voltage; e. g., 
running twenty miles per hour in day- 
time. 

Third—When the generator is opera- 
tive, automatic generator switch closed, 
no lamps lighted and batteries discharg- 
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ing, carrying all or a portion of the lamp 
load; e. g., running twenty to twenty-five 
miles per hour at night, lamps lighted. 
Current would, in this case, flow back- 
ward through the series field, as the bat- 
tery is discharging, were it not prevented 
from so doing. 

Fourth—When the gencrator is opera- 
tive, automatic generator switch closed, 
lamps lighted, and generator just carry- 
ing the lamp load, batteries neither 
charging nor discharging; e. g., running 
twenty-five miles per hour at night, lamps 
lighted. 

Under these conditions, no regulation 
of generator or lamps is necessary. 

Only one condition obtains when regu- 
Jation is necessary, and that is: 

Fifth—When the generator speed and 
voltage have risen and the battery is being 
charged; e. g., running above twenty-five 
miles per hour, day or night. Then the 
voltage at the lamps rises, and it must be 
kept constant, whether the lamps are 
lighted or not. ma 

The voltage at the terminals of battery 
rises about in proportion to the current 
for-ed through them. The magnetism of 
the series field increases in proportion to 
this current. The electromotive forces 
of the “bucker” (its speed being nearly 
constant) increase in proportion to its 
field magnetism. Hence, the electro- 
motive forces of the “bucker” in- 
crease in proportion to the rise of 
electromotive force at the battery ter- 
minals. If the winding connected in 
the lamp circuit be proportioned cor- 
rectly, its electromotive force can be made 
equal at all times to the increase of elec- 
tromotive force at the battery, and so if 
this winding be connected inversely in 
series with the lamps it will produce a 
counter-clectromotive force in the lamp 
circuit always equal to the excess electro- 
motive force necessary to impress on the 
batteries to charge them. The result will 
be a constant lamp voltage, independent 
of the number of lamps in use, or the 
speed ef the train, since the latter now 
affects the charging current only. 


REGULATION OF THE GENERATOR. 


The other winding of the “bucker” is 
connected inversely in series with the 
field of the generator, and generates 
a counter-electromotive force which 
weakens the field of the latter to 
such a degree that the electromotive 
force of the generator is just sufficient 
at the maximum train speed to force 
the maximum predetermined current 
through the battery and series field. The 
regulation tends to maintain constant 
current through the battery and series 


„and the 
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field at a given train speed. The lamp 
load is carried by the generator precisely 
as in the case of a constant-potential ma- 
chine and does not affect the charging 
current flowing through the battery. 
Since the “bucker” receives or ab- 
sorbs energy from the lamp circuit 
field circuit of the gen- 
erator, such energy is transformed into 
mechanical power and tends to revolve 
the shaft and thus relieve the motor of 
that work. In fact, when the apparatus 
is fully loaded, the motor becomes a gen- 
erator and puts back into the system about 
sixty per cent of the energy consumed by 
the “bucker” in effecting regulation. 
Under (3) no regulation for holding 
down the lamp voltage or generator out- 
put is necessary, but since, under such 
conditions, the battery would discharge 
and current would flow from the battery 
through the lamps, “lamp bucker,” and 
backward through the series field, the 
polarity of the “bucker” would be re- 
versed, and the latter would become a 
booster and tend to raise the lamp volt- 
age and increase the generator output by 
strengthening the field of same. This 
tendency of the “bucker” to “boost” 
When the battery discharges through the 


series field, while the generator switch 


is closed and the triple contact open, as 
already explained, is prevented by caus- 
ing the current which flows from the gen- 
erator through the motor to return 
through the serics field in direction op- 
posite to that of the battery current dis- 
charging through the lamps and series 
field. This motor current increases with 
the tendency of the “bucker” to “boost,” 
which tendency is proportional to the 
lamp load at this time, for the more 
heavily the “bucker” (now a booster) is 
loaded the greater the motor current re- 
quired to drive it. As these two currents 
can not flow through the same field at 
the same time in opposite directions, 
their resultant, which in this case is 
their difference, is the current which 
actually flows; and such resultant can, 
by proper design, be made approximately 
zero; or, at least, the tendency to “boost” 
can be practically eliminated. 
AIR-OPERATED FIELD SWITCH. 


In addition to the difficulties to be 
overcome to render the electrical opera- 
tion of the system perfect, there is one 
other point which requires attention, al- 
though not absolutely vital. For the sake 
of simplicity, a self-excited generator is 
usually employed, although it is not un- 
common to separately excite the ficld of 
the generator by means of current from 
the storage battery. If such current be 
used to excite said ficld, provision must 
be made to discontinue it after the car 
goes out of service; otherwise, a useless 


discharge of the battery will take place. © 


It is desirable to provide some form of 
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separate excitation, as the generator may 
fail to excite or “pick up” at the proper 
speed through loss of residual mag- 
netism, imperfect contact of brushes, 
ete. 

In this system, the generator remains 
connected as a self-exciting machine, and 
eventually furnishes the strong current 
in its field required to produce sixty-four 
volts at the low speed of twenty miles 
per hour. Separate excitation for the 
field of the generator, and also for the 
field of the motor which drives the 
“bucker,” thus enabling the motor to 
start readily, is supplied by means of cur- 
rent from the storage battery, which cur- 
rent is limited to a small value by the 
field resistance. The circuit from the 
storage battery through the field resist- 
ance is controlled by an automatic de- 
vice called the air switch. This consists 
of a cylinder, to the lower end of which 
a branch from the signal pipe of the car 
is connected. An ordinary gas-cock, in- 
cluded tn this branch pipe, serves to cut 
off the supply of air, so that the cylinder 
may be opened or disconnected without 
venting the signal line. Within the 
cylinder is a cup-shaped piston, to which 
a rod is attached. The latter extends 
through the cylinder head and carries an 
insulated contact disc. The piston is 
held in its normal position by means of 
a helical spring surrounding the piston 
rod, and engaging with the inside of the 
cup-shaped piston and the under side of 
the cylinder head. When the piston is 
forced upward by air pressure, the rim of 
the cup is pressed against thei gasket, 
which packs the cylinder head, thus seal- 
ing the cylinder and preventing escape of 
air. This construction permits the use of 
a loose-fitting piston, which ensures free- 
dom from possible sticking. At the same 
time the contact dise on the piston-rod 
establishes connection between the two 
spring contacts mounted upon and insu- 
lated from the cylinder head, and which 
are secured by the same bolts that hold 
the latter in place. The heads of these 
bolts form binding-posts for the reception 
of the circuit wires. A bonnet or hood 
protects the contact parts. 

When the locomotive is coupled to the 
train and the hose couplings are con- 
nected, pressure is at once applied to the 
air-switch and the circuit is closed. 
When the locomotive is uncoupled, the 
pressure in the signal pipe rapidly falls, 
opening the air-switch immediately, or 
within a few minutes. Reduction of 
pressure, caused by giving signals, docs 
not open the switch, and even if it did, 
no harm would result, as the switch may 
he opened with impunity as soon as the 
generator has developed a stable voltage 
of about fifteen volts. When the auto- 
matic generator switch closes, it short- 
circuits the air-switch, in addition to its 
other functions. After the disconnec- 
tion of the locomotive, the conductors’ 
valve may be used to open all the switches 
on a train simultaneously, in case the 
pressure in the signal pipe is retained. 
The leaks in the hose couplings are suff- 
cient to cause a rapid falling in pressure 
and a quick opening of the air-switch. 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—IX. 


Notes on Progress in Europe and America. 
BY JOHN B. C. KERSHAW. 


Tin-Scrap. 

The use of the electric current for 
stripping the tin from the waste tin-scrap 
found in all large cities, and from the 
cuttings produced in factories where 
tin sheet is used, has been the subject of 
many patents. 

Theoretically considered, this use of 
the electric current has everything in its 
favor. The raw material of the process 
is a waste product, and, therefore, theo- 
retically considered, should cost nothing; 
the amount of electrical energy required 
to separate the tin from the iron is small ; 
the separation can be made complete, and, 
finally, the value of the recovered product 
is high. Therefore the industry should 
flourish in every country, and pay huge 
profits to those interested in it. But this 
application of electricity has not devel- 
oped and extended as inventors and capi- 
talists interested in it had hoped. The 
hindrance has not been due to any diffi- 
culty in carrying out the procesa. Tin- 
cuttings or tin-scrap, suspended in a 
basket in an electrolyte of caustic soda, 
and used in this position as anode, can 
easily be stripped of the tin by the ac- 
tion of the electric current; eighty-eight 
per cent of this tin can be deposited in 
the spongy state, and obtained as metallic 
tin by a later smelting operation. The 
difficulty that has arisen is due to the 
small amount of tin contained in average 
tin-scrap. Dr. Mennicke, in a series of 
articles which has appeared in the Zevts. 
f. Elektrochemie during May and June, 
1902, has stated that the percentage of 
tin is only 3.5 per cent. Therefore a 
very large amount of scrap and cuttings 
must be collected, in order to feed the 
recovery works with a supply sufficient 
for regular operation on a large scale. 
It is the cost of collecting and transport- 
ing this scrap to the works where it is 
to be treated that forms the chief dif- 
ficulty in operating the electrolytic tin 
recovery process. As might be expected, 
Germany is the country in which most 
progress has been made, and, according 
to Dr. Mennicke, 30,000 tons of tin-scrap 
are now worked up annually, in seven fac- 
tories operating the electrolytic process. 
Although the use of other electrolytes 
has been proposed and patented, sodium 
hydrate is stated to yield the best results. 
In Austria, one tin recovery works is stat- 
ed to be in operation; and England pos- 
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sesses one small experimental plant at 
Manchester. Germany at present is draw- 
ing supplies of scrap for the seven works 
named above, from England, France and 
Switzerland; the home supply proving 
insufficient to meet the requirements of 
the works. This state of things is un- 
likely to continue, and it is evident that 
a well-situated electrolytic recovery 
works, with a good organization for the 
collection and transport of the scrap and 
cuttings, is demanded, and will some day 
be found in operation in each of the 
countries named, and also in the United 
States. 


Arsenical Ores. 

Westman has patented an improved 
form of electric furnace for dealing with 
ores containing large amounts of arsenic, 
and it is claimed for the Westman fur- 
nace and process that not only is the 
danger from the escape of poisonous 
fumes lessened, but that the gold and 
silver present in the ore in small amounts 
are obtained in the residue in a form that 
leads to a profitable recovery. The fur- 
nace is closed to exclude the air, and the 
heating occurs by means of an alternating 
current and cast-iron electrodes cooled by 
water. The arsenical ore is charged on 
to the hearth of the furnace, which is 
covered with a molten layer of lead, and 
any gold or silver present is dissolved 
out and retained in this bath of molten 
lead. The volatilized arsenic arising 
from the furnace is conducted away to a 
series of condensing chambers provided 
with partition walls and bottom doors, 
and it is condensed in these in the form 
of grey particles of the metal. The 
Arsenical Ore Reduction Company, of 
Newark, N. J., has been formed to work 
this process in America, and it was stated 
in October, 1901, that operations were 
about to be commenced with rich mis- 
pickel ore (arsenical pyrites) from 
Ontario. When operating with this ore 
the sulphur combines with the iron, and 
only the arsenic volatilizes. In the pre- 
liminary trials with the Westman process 
it was stated that 1.270 kilowatt-hours 
were required for smelting one ton of the 
ore, but this figure would appear to be a 
misprint for 1,270 kilowatt-hours. The 
development of the Westman process will 
be handicapped by the fact that the 
arsenic is obtained as metal, and that a 
further roasting operation will be neces- 
sary to obtain it, in the form of the white 
arsenic (AsO) in which it is chiefly 
used in the arts and industries. Unless 
great care is exercised in choice of ores 
the product is also likely to be much con- 
taminated with other volatile elements, 
of which sulphur, antimony, cadmium 
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and zinc are the most common ex- 
amples. However, in spite of these 
hindrances the Westman process may 
develop. 

The Caleium Carbide Industry in Kurope. 

The calcium carbide industry in Europe 
is only slowly recovering from the 
effects of the over-expansion and over- 
capitalization which marked the years 
of “boom” 1897-1900, and it is yet 
premature to assert that the industry 
has attained a position of stability 
both as regards production and finance. 
As pointed out in note chapter III, 
upon the electric furnace methods for 
production of iron and steel, the present 
activity in this direction is largely due to 
the number of shutdown carbide plants 
in France and Switzerland, and to the 
urgent necessity for finding some profit- 
able use for the many hundreds of horse- 
power now running to waste in these 
power installations. One of the latest 
results of the financial crisis through 
which the industry has passed is the 
liquidation of the Acetylen-gas Aktien 
Gesellschaft, of Budapest and Vienna. 
This company was formed in 189%, and 
owned the calcium carbide factory at 
Meran in the Austrian Tyrol, where re- 
markably cheap water power was avail- 
able for the manufacture. When erected, 
this works was considered a model cal- 
cium carbide factory, but in spite of its 
numerous advantages it has been unable 
to survive the period of depression which 
has overtaken the carbide industry. Sell- 
ing bureaus or “cartels” for the regula- 
tion of output and price now exist in 
France, Sweden, Germany, Switzerland 
and Austria-Hungary, and in France the 
carbide manufacture is controlled by the 
company owning the Bullier patents, 
which have been upheld in the patent case 
recently fought in the French courts. 

In Germany and England the Bullier 
and Wilson patents have not survived the 
ordeal of the law courts, and in these 
countries the manufacture of calcium car- 


bide is now an open one. The financial 
prospects are, however, not sufficiently 
bright to attract outside firms into the 
industry, and in the United Kingdom the 
British Aluminium Company is reported 
to be thinking of shutting down the car- 
bide plant at Foyers unless better terms 
can be obtained from the Acetylene 
Illuminating Company which acts as sell- 
ing agent. The latest price list issued 
by this company quotes $4.32 per hun- 
dredweight for Foyers carbide. The sell- 
ing agent must therefore be making large 
profits if the price paid to the aluminum 
company for manufacturing the carbide 
is too small to admit of a profit, for it is 
now generally recognized that carbide can 
be produced in a well-equipped factory 
at a cost of between $50 and $70 per ton, 
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NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CXLIV—ON THE IMPORTANCE OF 
REFLECTED X-LIGHT IN THERAPEUTICS. 

Reentgen (Wurzburg Physicalisch In- 
stitut der University, December, 1895) 
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Science, February 7, 1896; E. P. Thomp- 
son, daily papers, February 13, 1896, did 
the same thing in America, where the in- 
strument was called a sciascope. Edison 
used tungstate of calcium for the fluor- 
escent salt and called the form of instru- 
ment which he designed and which is now 
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reported that some metals, particularly 
zinc, reflected X-light in an angular 
manner. Tesla also published a table 
showing the proportions of transmitted 
and reflected light. He confirmed 
Reentgen’s statement in regard to zinc 
and made a cone of this metal to con- 
centrate the light. I took advantage of 


Fig. 1.—CRryYPTOScoreE. 


these observations to make zine cones in 
which the light went around a corner for 
treating diseases of the mouth. One of 
these is shown in the figure. To prevent 
any X-light from escaping from the tube, 
except through the open end, the outer 
wall was made of lead. This construc- 
tion allowed the tubes to be sterilized by 
heat. In use the large end of the tube 
was attached to the tube box that no X- 
light could escape into the room except 
what went out through the small end of 
the cone. There should be several ends of 
different diameters. It is of course ob- 
vious that the plan is useful for treating 
other parts of the body. 


NOTE CXLV—ON THE DEVELOPMENT OF 
THE CRYPTOSCOPE, USUALLY CALLED 
THE FLUOROSCOPE. 

Salvioni (Medico Surgical Academy of 
Perugia, February 8, 1896) placed the 
fluorescent screen, used by Roentgen, at 
one end of a tube, which had an opening 
for the eyes at the other. He called the 
instrument a cryptoscope. Professor W. 


F, Magie, American Journal of Medical 


in general used, a fluoroscope. If we fol- 
low the usual custom of science we should 
use the first name, which, therefore, in 
future, I shall employ in these notes. 
Rollins (EvectricaL Review, Febru- 
ary 8, 1899; Boston Medical and Surgical 
Journal, January 31, 1901) added a 
sound chamber to the cryptoscope, thus 
enabling the sounds of the heart and 
lungs to be heard while their shadows 
were being examined on the fluorescent 
screen, calling the instrument a Seehear. 
Having found that animals could be 
made blind by X-light he advised ( ELEC- 
TRICAL Review, June 14, 1902) inter- 
posing a screen of heavy lead glass be- 
tween the fluorescent screen and the 
physician’s eyes, stating that most of the 
X-light passed unchanged through the 
screen of fluorescent salt. He also in- 
sisted upon the necessity of making the 
cryptoscope of non-radiable material as a 
means of preventing diffused light from 
entering. In the present paper attention 
is called to some details not particularly 
dwelt upon in the papers mentioned. 


SECTION OF Fie. 1. 


First it is important to construct the 
cryptoscope of such material that it may 
be easily sterilized by heat, as it is now 
constantly used about patients having 
contagious diseases. The cloth-covered 
pasteboard or wooden fluoroscopes in use 
with their fuzzy lips can not be sterilized 
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by heat as they would fall to pieces. 
Therefore, for this reason also, the cryp- 
toscope should be made of metal like the 
one shown in the Boston Medical and 
Surgical Journal for January 31, 1901. 
The construction of such an instrument, 
designed for Dr. Williams, is shown with 


some detail in the figures accompanying 
this note. Fig. 1 shows the instrument in 
one of its earlier forms where it followed 
the general form introduced by Edison, 
but had a sheet of heavy glass over the 
screen, and the walls were made of non- 
radiable material. On account of the 
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weight of the large plate of glass, more 
than four pounds, a different construction 
was adopted, the glass plate being Te 
duced in size and placed at the eye end, 
as in Fig. 2 and its section. To convert 
the instrument into a Seehear, it is only 
necessary to add the stethoscope tube as 
in Fig. 3. 

To limit the area of the sound chamber, 
limiting forms are introduced which are 
clearly shown in Fig. 4 and its section. 
All stethoscope tubes have been made of 
soft rubber to get flexibility. Heat has 
an injurious effect upon this, therefore 
to enable the whole instrument to be 
sterilized I invented the plan shown 10 
figure, the tubes being made of metal, 
flexibility being obtained by forming the 
wire into closed spirals. 

Fig. 5 shows the cryptoscope used as an 


X-light beam finder. The door shown on 
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the sides of the cryptoscope is removed, 
as well as the eye piece, and their posi- 
tions reversed, the eye piece being placed 
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tached to the side and sees in the mirror 


on the opposite side an image of the 


piece of skin to be treated surrounded 
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Fia. 3.—SEEHEAR, WITH FRONT REMOVED. 


on the side, the door on the eye end. The 
door is made of two layers of metal, the 
inner of this aluminum, the outer, which 
can be turned back on a hinge, of non- 
radiable material. For use the outer 


by a fluorescent halo caused by the 
beam of X-light where it strikes the 
fluorescent salt. Then by moving 
the milled head of the adjustable dia- 
phragm the area of the beam of X-light, 


Fia. 4. SEEHEAR, WITH LIMITED SOUND CHAMBER. 


layer is turned back when it is at the eye- 
piece end to allow the beam of X-light 
escaping from the tube box through the 
opening of the diaphragm to pass through 
the aluminum to the fluorescent ring at 
the other end of the cryptoscope. 

In treating an area of diseased skin 
we desire, as far as practical, to xnow ex- 
actly where the beam of X-light strikes 
the patient and to have some simple 
means of limiting the area of the beam to 
the diseased area. The cryptoscope, ar- 
ranged as shown, enables this to be 
quickly done. The aluminum sheet clos- 
ing the large end of the cryptoscope has 
a hole in it to admit daylight reflected 
from the area of the skin to be treated. 
Around this hole is a ring of fluorescent 
material. As the physician sits by the 
side of the patient he brings the eye end 
of the cryptoscope against the diaphragm 
opening of the tube box, looks into the 
cryptoscope through the eye piece now at- 


where it strikes the fluorescent screen, is 
diminished until it only covers a little 
more of the skin than is to be treated. 
The cryptoscope may then be removed 


SECTION OF Fia. 4. 


with the assurance that no more X-light 
is falling on the patient than is required. 
Instead of using the cryptoscope in this 
way the room oan be made dark and a 
different form of instrument employed. 
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It consists of a metal frame with a cen- 
tral hole, around which is a fluorescent 
screen. The metal frame is held so that 
the hole is central with the area of skin to 
be treated, and the beam of light re- 
duced as before until it a little more than 
covers the proper area. . 
NOTE CXLVI—ON THE FORM OF CURRENT 
FOR EXCITING X-LIGHT TUBES. 
In former notes it was shown that— 


Fia. 5.—Cryproscore Ussev as FINDER. 


first, an alternating-current generator 
uses up an X-light tube more rapidly 
than one giving the so-called unidirec- 
tional current; second, to get the maxi- 
mum amount of X-light for visual work 
with the fluorescent screen, the current 
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SECTION oF Fia. 5. 


should be sent in enormous surges, the 
intervals between being as long as is con- 
sistent with a light apparently continu- 
ous to the eye; third, to get these large 
surges we can use a condenser in the 
secondary circuit of the induction coil. 
But Henry showed that the discharge 
of a condenser was a series of oscillations. 
Therefore when such discharges are used 
to excite an X-light tube some means of 


.changing the character of the discharge 


is needed. I refer to this matter again 
because coils are now being made in 
which my methods of construction are, 
to a certain extent, being embodied, yet 
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the makers, not understanding the proper 
conditions required for exciting an X- 
light tube, are placing condensers in the 
secondary without pointing out the im- 
portance of changing the form of the 
current produced when they are used. 
The best means to employ I am not in a 
position to state, but a water resistance 
or a properly constructed vacuum tube 
are both available at the present time. 


NOTE CXLVII—X-LIGHT AS A MEANS OF 
IDENTIFYING CRIMINALS. 


Several systems of identifying crim- 
inals are in use based upon measure- 
ments. I have proposed another based 
upon X-light photographs of the crimi- 
nal’s bones, those of the hands and feet 
for example. Now that manufacturers are 
selling X-light apparatus for $200 the 
system is worth attention, as it requires 
little time to carry it out. With the pres- 
ent systems it is customary to make a 
photograph of the criminal’s face, there- 
fore the carrying the photographic proc- 
ess to his bones would be easy, for the 
photographer could be taught to do this 
in a month. The time required would be 
short, as twenty seconds is sufficient for 
the photographing of the extremeties by 
X-light with ordinary apparatus. I have 
examined a large number of X-light pho- 
tographs of the hands and feet and feel 
sure that the chance of finding two alike 
would be very small. When we consider 
that an X-light photograph shows not 
only the shape of the bones but their in- 
ternal structure, the chances are almost 
infinite against two being alike. When 
. this method is used my central axis 
marker, position and distance finder must 
be used in order to be sure that the source 
of X-light bears a fixed relation to the 
plate. I have examined pictures of the 
same bones taken at intervals of six 
years and find that the differences are 
too slight to prevent identification in that 
time. It is not to be expected that two 
photographs taken at long periods apart 
will be identical, as some diseases are 
known to change certain characteristics 
of the bones, but so they do of all the 
other parts of the body. 


Proceedings of the Fourth Annual 
Supervisors’ Highway Convention. 
Bulletin No. 5, relating to the improve- 
ment of public highways, contains the 
proceedings of the fourth annual Super- 
visors’ Highway Convention. The report 
of the standing committee is given in full, 


with the discussion, and many illustra- 
tions show the progress of the work in 
various sections of the state and country. 
The bulletin includes also Mr. Frank D. 
Lyon’s paper on “Economic Measures by 
Counties for the Improvement of High- 
ways,” and discussions on “The Money 
System,” and “A Compulsory Wide-Tire 
Law.” 
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MUNICIPAL ELECTRIC LIGHTING 
OPPOSED. ' 


BY JAMES BLAKE CAHOON. 


When discussing the question of mu- 
nicipal ownership in the United States 
I shall not take up the experience of 
countries other than our own, for the 
customs of foreign countries are so rad- 
ically different from our own that we 
can not base what we should do upon what 
has been, or is being, done in other coun- 
tries. We must be a law unto ourselves 
and look at the matter in the full light 
of our political system, and take up the 
question of conserving the interests of the 
community in the broadest-minded spirit. 


MUNICIPALIZATION TIE WORK OF 
POLITICIANS. 

The great majority of cities in this 
country have, and still continue to, let 
out the contracts for this work to the 
private corporation, and on the whole this 
has worked satisfactorily, though in- 
stances have arisen where there has been 
occasion for dissatisfaction with the serv- 
ice or with the price asked, so that the 
municipality has, in a measure, been 
forced by local sentiment and conditions 
to enter upon this work itself. But such 
instances have been rare. Where the city 
has undertaken the manufacture and dis- 
tribution of electricity, it has usually 
done so at the instigation of interested 
parties who have started the cry that this 
service, Inasmuch as it serves the whole 
people, should be done, therefore, by the 
whole people. The American people are 
peculiarly susceptible to such an appeal 
as this. They are an enthusiastic people, 
and once their enthusiasm is aroused in 
favor of a project they are easily led into 
doing things which they would not be 
guilty of doing in their sober moments. 

I have been through this experience 
several times, have seen political leaders 
arouse this sentiment in the people and 
guide them along the path tending to 
municipal ownership and operation and 
have found the current in its favor so 
strong that it scemed absolute folly to 
attempt to check or resist it. The only 
way of heading off such a movement was 
by fighting it like a prairie fire, i. e., by 
starting an opposing flame, burning out 
to meet the oncoming rush of the greater 
flame. Thus a different sentiment was 
started and carefully worked up. The 
better element of the city was taken into 
our confidence; they were shown the in- 
side workings of the electric light com- 
_1Paper read at the recent National convention on 


Municipal Ownership and Public Franchises, held in 
New York city. 
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pany, what it costs to manufacture and 
distribute the current, what factors were 
omitted in the estimates of those favoring 
municipal ownership that had to be 
reckoned with in a private company. 
Then the experience of other cities was 
placed before them and the cost of oper- 
ation and furnishing light, as given out 
by such cities, was gone into and an- 
alyzed, and the things that were omitted 
in making up those costs were added. 
Afterward the question, who will reap 
the benefits of a change from private to 
public ownership, always pertinent in our 
form of government, was very thoroughly 
discussed, and it ended up with the 
pretty direct proof that the politicians, 
who had started the agitation in favor of 
municipal ownership, would be the men 
to benefit by the change. Yet to-day we 
find that after many disastrous experi- 
ences, cities are still threshing over the 
old ground of whether it will pay them to 
build their own plant and light their own 
streets. 


CHICAGO’S PLANT EXAMINED. 


Detroit and Chicago have done this on 
a more extensive scale than any other 
citics in the country, and if one were to 
go to the commissioners having these 
plants in charge, he would get a state- 
ment showing that it is much cheaper for 
cities to operate their own plant than to 
enter into a contract with a private light- 
ing company. Let us examine the facts. 

In 1898 the city of Boston entered into 
a contract with the Boston Electric Light 
Company for illuminating its streets with 
lamps which should consume an average 
of 500 watts of electrical energy, with a 
minimum of not less than 480 watts, such 
lamps to be of the enclosed type, or, in 
other words, the modern up-to-date lamps 
for street service. This contract was only 
entered into after one of the most careful 
investigations that has ever been made on 
this subject in this country, or in fact, in 
any country. This investigation was made 
by Nathan Matthews, Jr., whose fairness 
and ability no one would question. At 
the time he made his report the cost given 
to him for one light per annum, for the 
municipal plant of the city of Chicago, 
was $87.38, to which, he stated, should 
be added for omission on account of 
salaries, $1.62 per lamp, making the cash 
outlay per lamp per annum $89. Start- 
ing with this cost, he added the follow- 
ing: Rent value of offices used by the 
lighting department, $1; taxes relin- 
quished, $1.64; insurance on eighty per 
cent of the value of the plant and at the 
rate of one per cent, $1.62; liability in- 
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surance, $3.51; depreciation, $36.60, 
being an average of six and one-half per 
cent on the plant and apparatus, lines and 
underground work, exclusive of the cost 
of land. Adding to this interest on the 
investment at four per cent, or $21.84, 
he obtained a total annual cost, figured on 
a commercial basis of $155.21 per light 
per annum. 

Now in regard to these items: If the 
city does not, on account of its owning the 
plant, tax itself, it is going to lose just 
that much of revenue, which it would 
receive were it a private plant doing the 
work and being taxed for it. Consequent- 
ly, as it loses this revenue, which has to 
be made up elsewhere by increased taxes, 
it is only fair to add this to the cash cost 
of electric lighting. In regard to insur- 
ance, there is no good reason why the city 
should not include this charge as a pri- 
vate company would, and it should in- 
clude liability insurance for the same rea- 
son. 

ALLOWANCE FOR DEPRECIATION. 


As to depreciation, the municipal plant 
does not differ from the private plant, and 
it has been found by actual experience, 
extending over some twenty ycars, that 
we must take into account depreciation 
of the apparatus, buildings, lines, lamps 
and everything connected with the manu- 
facture and distribution of electricity, 
with the exception of the land. It has 
been argued that modern apparatus is so 
much better than that formerly put out, 
that it is not now necessary to charge as 
much for depreciation as would have been 
the case ten years ago. But it is not the 
simple wearing out of the apparatus that 
must be taken into account. We are pro- 
gressing constantly; changes are being 
made even to-day in electrical apparatus, 
and what was all right ten years ago, five 
years ago, two years ago, must be dis- 
carded and thrown into the junk heap be- 
cause new inventions bring about econo- 
mies which render it imperative for us to 
throw away the old apparatus, though it 
may be in good operative condition. It is 
useless to say that electrical apparatus has 
reached its highest point of development 
or even that electrical apparatus will be 
used ten years from now. We simply 
know that we have had to throw away ap- 
paratus and probably will have to do so in 
the future. When electricity came in, 
cities practically did away with gas as an 
illuminant; their lamp-posts became 
worthless and went into the scrap heap; so 
in like manner the next ten years may 
bring something to the front that will 
cause us to throw away all our electrical 
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apparatus and take up a new method of 
lighting. For these reasons we must con- 
sider depreciation. | 

Haskins & Sells made a report on this 
plant to the Reform Club, which ap- 
peared in Municipal Affairs for March, 
1902, and has been widely quoted, inas- 
much as it is the most complete report of 
costs of this plant that has ever been ob- 
tained. They show in their report that if 
no provision were made for a sinking 
fund, there would still be a loss in the 
years 1887—1900, inclusive, of $49,- 
423.11 over what the city would have paid 
if it had taken power from the private 
company at the rate which the private 
company charged for a small number of 
lamps. This is hardly a fair comparison, 
for the reason that if the private company 
had been able to operate all the lamps of 
the city it would have made a lower price 
per lamp than it has for operating only 
a small number, and this city could have 
specified the modern enclosed type of 
lamp in its later contract, with conse- 
quent reduction of price, incidental to 
the economy of this type of lamp. 

By referring to Document 111, of 1898, 
message of Mayor Quincy, of Boston, giv- 
ing the report of Mr. Matthews. it will 
be found that his estimates of cost per 
lamp are based on the capacity of the 
plant January 1, 1898, the capacity of the 
plant at that time being 1,438 lamps. In 
the report of Haskins & Sells, Exhibit 
D, under 1897, the capital cost per lamp 
is given as $280.06 and the capacity is 
given as 3,850 lamps; and partly to this 
discrepancy is due the lower cost rz- 
ported by Haskins & Sells. By referring 
to our former figures of $155.21 we find 
a discrepancy in the estimate of the two 
parties of $17.10, due partly to the fact 
that Mr. Matthews took the cash cost aa 
given him by the city authorities as a 
starting point. The difference between 
the cost as made by Haskins & Sells and 
that reported by the city authorities being 
$8.57, the balance being largely made up 
in the amount allowed for insurance and 
depreciation, Haskins & Sells evidently 
omitting liability insurance and allowing 
but five per cent for depreciation. 

It may be well to give the rate of de- 
preciation which Mr. Matthews allows on 
the different parts of the plant, so thai 
those familiar with the subject of de- 
preciation may judge whether Mr. Mat- 
thews was in error in his allowance or 
not. On buildings, 4 per cent; steam 
plant, 714 per cent; electric plant, 10 
per cent; poles, hoods and lamps, 10 per 
cent; conduits and cables, 5 per cent; or 
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an average of about 61% per cent on the 
whole, exclusive of the land. There are 
two items in this that I should criticise 
adversely: one is the amount of deprecia- 
tion on buildings, and the other, depre- 
ciation on conduits and cables. I think 
two per cent is ample to allow for build- 
ings and three and one-half per cent for 
conduits and cables, though this latter 
item ought to be split up. The deprecia- 
tion on ‘the conduits, if properly laid, 
should be very small, not over two per 
cent, but five per cent depreciation on 
cables would not be too much. Making 
these changes would bring the average 
depreciation to 5.7 per cent and Mr. Mat- 
thews’s cost down to $151.57 on a purely 
commercial basis, t.e., considering that 
the Chicago plant should pay the full | 
amount of insurance, both fire and liabil- 
ity, which is customary for a private plant 
to pay. 

CHICAGO EXPERIMENT UNSUCCESSFUL. 

Under table III of Haskins & Sells’s 
report it will be seen that there is a con- 
siderable decrease in the cost of electric 
lighting as estimated by them, declining 
from $138.11, the cost for the year end- 
ing December 31, 1897, to $97.86, the 
cost for the year ending December 31, 
1899, and increasing to $99.88 for the 
year ending December 31, 1900, giving 
the cost per lamp-hour as 0.039 for the 
year ending December 31, 1897, and 
0.0257 for the year ending December 31, 
1900. The average number of lamp- 
hours for the last period was 3,910. 
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: I have had prepared a table giving the 
average cost per lamp-hour in the different 
states and candle-power-hour for one 
cent, the price of coal and the price of 
gas. The cost per lamp-hour includes 
both 2,000 and 1,200-candle-power arc 
lamps, and to this extent is not compar- 
able with the cost per lamp-hour in 
Chicago, for the reason that 1,200-candle- 
power lamps are included, while Chicago 
burns only 2,000-candle-power lamps. At 
the bottom of the table is given an aver- 
age for the whole country. The data are 
obtained from approximately 800 plants 
in the United States. I put it this way 
simply to show the fallacy of using the 
. lamp-hour basis as a method of compari- 
son between cities. If we refer to the 
candle-powdr-hours furnished for one 
cent, this gives us a more accurate method 
of comparison, but even this should not 
be used by cities to determine the rela- 
tive cost, but the method followed by 
Mr. Matthews should be used; t. e., taking 
into consideration all the local conditions, 
the candle-power furnished for one cent 
might be used simply as a preliminary 
comparison, as it will show whether it is 
worth while to go further into details. 
For instance, take the state of Illinois. 
We find that the private plants throughout 
the state furnished 705 candle-power for 
one cent and these plants are divided into 
various small plants in the different cities 
in the state, no one of which is supplying 
any great number of lamps, the plants 
not being large enough to obtain the 
economies that may be practised by a 
single company furnishing the number of 
lamps demanded by Chicago. The num- 
ber of candle-power-hours for one cent 
furnished by the Chicago plant for the 
year ending December 31, 1900, was 782, 
whereas the average candle-power-hours 
furnished for one cent in Delaware is 


1,232; District of Columbia, 1,111; 
North Dakota, 1,219; Utah, 1,062; 
Virginia, 1,001; Pennsylvania, 902; 


Washington, 985; Oregon, 915; Ten- 
nessee, 916, etc.; while, of course, where 
the plants are small and coal is high, 
as in some states, the candle-power-hour 
furnished for one cent runs low. 

The cost of fuel must be taken into 
account, and for practical purposes of 
comparison we would get a better result 
were we to divide the candle-power-hours 
by the cost of coal per ton and compare 
the results thus obtained for determining 
whether it would be advisable from a 
financial standpoint for a city to further 
consider the question of undertaking to 
light its own streets. The cost of coal in 
Chicago is given as $2.25; dividing 782 
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by this gives 347. Comparing this with 
the average throughout the state, cost of 
coal as $1.57 and average candle-power- 
hours as 705, we get 440. The compari- 
son should be made in the following man- 
ner: The results obtained from the di- 
visions should be inversely proportional 
to the prices of coal; or 1.57 : 225 
:: 3.47: 500. But dividing 705, the aver- 
age candle-power for one hour throughout 
the state by 1.57 gives only 440, whereas, 
in order to do as well as the city of Chi- 
cago, other things being equal, the re- 
sult should be 500. In other words, the 
big plant in Chicago is only doing about 
twelve per cent better than the average 
of the small plants throughout the state, 
when we might fairly look for at least 
thirty per cent. In other words, if a big 
plant with an approximate capacity of 
5,000 lamps can not show a better econ- 
omy than twelve per cent over the average 
country plant in the same state, we may 
fairly assert that this plant has failed to 
effect any saving to the city. 


LOWER EFFICIENCY OF 


PLANT. 


In a paper read before the League of 
American Municipalities, at the Syracuse 
meeting, in 1899, I laid down as a funda- 
mental proposition that a municipal plant 
could not be operated as cheaply as a 
private plant, however conscientiously 
those in charge might try, for the simple 
reason that the employés in the municipal 
plant lack the incentives to economy 
which are ever present in the private 
plant. Later experience has only served 
to confirm my views. Even adopting a 
system of appointment on merit, and re- 
tain a man so long as he does his work 
well in the ordinary interpretation of the 
term, 2. e., so long as it will pass muster. 
His job is secure whether he tries to save 
the last cent for the city or whether he 
does not try. This is not true in the 
private plant. In the latter, if a man is 
not economical to the last degree, he very 
soon finds himself deposed and out of a 
job. A private company will not tolerate 
simply passable work, for the reason that 


they can always get men who will do good 
work. 


MUNICIPAL 


Further, under ordinary conditions, no 
municipality ever has operated or can op- 
erate a plant so that the expenses of op- 
eration will not be at least ten per cent 
greater than the same plant operated by 
private enterprise. If any one will study 
the report of the State Board of Gas and 
Electric Light Commissioners of Massa? 
chusetts, giving the costs of municipally 
operated plants as well as private plants 
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in that state, I think my statement will 
be verified. 


MUNICIPALIZATION HINDERS PROGRESS. 


But let us assume that the municipal 
plant can furnish lights as cheaply as the 
private plant or even a little cheaper, and 
look at a totally different phase of the 
matter of municipal ownership and oper- 
ation. The United States leads the world 
to-day in the manufacturing field and it 
does so by reason of the fact that the 
people have encouraged in every way 
possible the development and perfection 
of machines and _ processes, whereby 
greater economy in and the maximum of 
production of manufactured articles is 
obtained. Looking at electricity in the 
sense of a product, it may strictly be 
classified as a manufactured article; and 
as such, every encouragement should be 
extended to those who have entered upon 
its manufacture and distribution to 
cheapen their product. This was done 
at first, with the result that the price 
of this product has been more than cut 
in two since its first advent in a com- 
mercial way twenty-five years ago. 

Electric light companies found this to 
be the situation: “We have placed a 
price upon our product which is only a 
reasonable return upon the investment, if 
we get a certain amount of business; but 
our losses are so great between the coal 
pile and the consumer that we are only 
getting pay for one-third to one-half of the 
whole product.” As soon as this was real- 
ized, every central station man in the coun- 
try became interested in how he could de- 
liver a much greater portion of his product. 
As one problem after another was solved, 
he found he could cut down the price to 
the consumer, and by making such a cut 
sell enough of his product to offset the 
reduction in price. To-day, it has be- 
come an accepted axiom among central 
station men that the profits of electric 
lighting enterprises are enhanced by keep- 
ing up the economy of the plant to the 
highest degree and selling the product at 
as low a figure as possible to get a fair 
return on the investment. 

A striking example of this occurred in 
my own practice as consulting engineet 
when I was called upon to reorganize an 
electric light plant that was not paying. 
Upon investigation I found that the plant 
had been maintaining such high prices 
for its product that people felt that they 
could not afford to use electricity for 
lighting and power purposes, and that 
the plant had not been kept up to date. 
About the first move was to cut the rates 
for motor service fifty per cent and to 
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adopt a sliding scale proportionate to the 
current consumed during the month, with 
a result that people who had never 
considered the use of electric motors 
very quickly adopted them. The same 
process was followed in regard to elec- 
tric lighting for commercial purposes, 
and within sixty days the number of 
lamps connected had increased twenty- 
five per cent, with prospect of being 
doubled before the season was out, 


and I look for a quadrupling of the. 


number before the end of next season. 
The general result of the new volicy is 
that the plant was on a paying basis and 
will be able to pay dividends by the end 
of another year. 


If electric light plants are muni- 


cipalized we will take away the incentive 
to progress toward a cheaper method of 
production and a cheapening of price ac- 
cordingly; for it is a well-known fact 
that where municipalities have started 
into any such enterprise, so far as they 
were concerned, progress has ceased. 
Electricity is by no means fully de- 
veloped, even at the present time, great 
as have been the improvements over the 
crude apparatus of several years ago, and 
the only way in which further improve- 
ments can be made is by the private com- 
panies forcing the manufacturers to im- 
prove apparatus. Therefore, the people 
at large for their own interests should do 
everything they can to encourage electric 
light companies in their efforts to secure 
better apparatus with the resulting econ- 
omy and lower prices to the consumer. 
If we remove the pressure upon the man- 
ufacturing companies through munici- 
palizing the plants, they will cease their 
efforts toward improving apparatus that 
produces greater efficiency. They might 
continue to improve apparatus to cheapen 
manufacturing cost so that they could 
make larger profits, but that is not what 
is wanted. The electric lighting man 
more than any other wants the best ap- 
paratus that can be made, and by best I 
mean apparatus requiring least repairs 
and showing greatest economy. 


LIGHTING COMPANIES SHOULD BE FAV- 
ORED. 


I have often wondered why it is that 
electric lighting companies have been 
given such shabby treatment by cities. 
About every city of any size has its board 
of trade, and its members do everything 
they can, even to the extent of giving free 
sites or ‘buildings or both, to get some 
little manufacturing plant to come to 
that city; and yet, if an electric light 
plant is projected, it never receives the 
slightest assistance, but is held up in all 
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sorts of ways, presumbly because electric 
lighting companies are usually incorpor- 
ated instead of being carried on by single 
individuals or by partnership arrange- 
ment. Yet it has justly been classed as 
one of the public utilities; its business is 
ito serve the people generally, and in order 
to convey its product to the consumer it 
must make use of the public streets, ne- 
cessitating the granting of a franchise 
and a permit, as it were, to do business. 

In a measure I think electric lighting 
companies themselves are largely to be 
blamed for this condition of affairs—due 
to giving an erroneous impression at the 
outset. When this business was first 
started people had an idea that it was 
a veritable gold mine irrespective of how 
it was managed, and those who went into 
it were inflated with their own impor- 
tance for a time, but that time lasted 
long enough to make it up-hill work for 
all those who succeeded them. No one 
who knows anything of this business 
thinks to-day that anything can be made 
out of it except by practising the most 
rigid economy, working early and late 
and everlastingly hustling for business. 
To-day the old electric light companies 
are heavily capitalized, not from injecting 
water into their securities, but from the 
fact that they have paid the usual penalty 
for entering a new field. They paid 
high prices for the original apparatus, 
more or less crude and unsatisfactory, 
and in a short time it had to be replaced 
by a better grade, and this in turn has had 
to be replaced by more modern apparatus. 
What profits were made were promptly 
paid out in dividends and nothing was 
set aside for the replacement of appara- 
tus. Depreciation was never thought of, 
hence the burden on the electric light 
plant is much heavier than on any other 
form of manufacturing plant. We do not 


want to stop progress in the electrical 
fields and fall behind the world which we 
are now leading. We want, on the other 
hand, to progress and to do everything 
possible to reach the maximum of econ- 
omy in production and distribution of 
electricity so that its price may be re- 
duced to a point where even the smallest 
storekeeper and the poorest family can 
afford to use it. 
be accomplished by leaving this in the 
hands of private companies and by the 
municipality helping the electric light 
plant in every way possible. 

The trend of all argument on muni- 
cipal ownership has been along the lines 
as to whether or not the municipal plant 
can be operated so as to furnish lights for 
the city at a less cost than the same 
quality and number of lights can be fur- 
nished by the existing company in that 
city. I say frankly that if the municipal- 
ities will adopt the same system of ac- 


Such a result can only © 
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counting as that in use by members of 
the National Electric Light Association. 
and which has been formerly adopted by 
that association, and carry such a system 
out faithfully in all its details, the muni- 
cipal plant can not furnish light at as low 
cost, all things considered, as the city can 
obtain the same light from the local pri- 
vate company. The day of secrecy in the 
matter of accounting by electric light 
companies has gone by and there is not 
a single, modern, up-to-date plant in the 
whole United States which does not stand 
ready and willing to show to the muni- 
cipality just what it costs to furnish it 
with its street lights and all it asks in 
addition to the actual cost is a reasonable 
mercantile profit. That every fair- 
minded citizen is willing it should have. 

Aside from the cost and profit question, 
pro or con, there is a broad-minded view 
to be taken of the situation which may be 
summed up in a few words. Here is a 
comparatively new industry which is in 
process of development. Do the people of 
the United States as a whole want to en- 
courage this industry and build it up and 
keep the United States in the van of prog- 
ress by so encouraging it, or do they 
want to throttle it ? I believe that when 
people come to look at it in this light, 
the concensus of opinion will be strongly 
in favor of helping the industry in every 
reasonable way. If I am right in my be- 
lief, the question of municipal ownership 
of electric light plants disappears. 


A Method of Prospecting for Mineral 
Ores. 

The method of prospecting for min- 
eral ores, developed by Messrs. Leo Daft 
and Alfred Williams, has been tested re- 
cently in Wales for zine ores, and in 


Cumberland, England, for hematite. An 
alternating electromotive force of high 
potential, set up by an induction coil, 
is applied to two electrodes which are 
inserted in the ground. These set up 
an alternating current between them, and 
the direction of current flow through the 
ground is explored by means of two other 
electrodes and a telephone. If the 
ground is homogeneous, the equipoten- 
tial lines determined will show no dis- 
tortion; but if the conducting strata lie 
in the path of the current, this will dis- 
tort the direction of current flow, and 
the location of this strata can then be 
determined. The method was used to 
locate the extension of a lode at the 
Cymystwyth Mines, which heretofore 
could not be found, due to faults, al- 
though tunnels had been run for this 
purpose. The electrical method located 
the lode without difficulty. It is stated 
that the influence of the water in the 
ground is not such as to prevent the 
method being employed. An improved 
form of breaker, operated by a motor, for 
exciting the induction coil, is used, with 
the latest type of apparatus. The sys- 
tem is thought to be particularly suit- 
able for those classes of ore which occur 
in pockets.—Abstracted from the Elec- 
trical Engineer (London), February 20. 
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THE ESTIMATION OF COPPER IN ORES, 
MATTES, ETC. 


BY 0. H. PACKER, MINING ENGINEER, 
SAN FRANCISCO, CAL. 


There are several methods for the 
quantitative analysis of copper ores and 
the products thereof, those in most gen- 
eral use being: 

1. The electrolytic method. 

2. The ammonia, cyanide method. 

3. The iodide method. 

4, The aluminum strip, cyanide method. 

Electrolytic method—This has long 
been considered the most accurate and 
reliable method, and in the hands of able 
chemists it will be found perfectly satis- 
factory to the most critical and exacting, 
but when manipulated by the average 
mine assayer, especially with the appa- 
ratus usually employed in assay offices, it 
is far from accurate, to say nothing of 
the time required for an analysis. The 
following restrictions and limitations will 
make the above statement more con- 
vincing : 

1. A uniform voltage must be main- 
tained throughout the determination. 

2. Too high a voltage will deposit 
spongy copper. It will also deposit zinc 
if present above three per cent. 

3. If the solution is too strong with 
nitric acid some of the copper will remain 
in solution indefinitely. If too strong 
with sulphuric acid spongy copper is dce- 
posited. 

4. Bismuth must be removed if present 
or it will deposit with the copper. 

' 5. Zine and lead are deposited if pres- 
ent above thirty per cent, therefore these 
metals must be removed. 

6. Arsenic must be removed if present 
or it will deposit with the copper. 

7%. Do not stop the current before nor 
continue it after all the copper is de- 
posited—other metals will be deposited 
in the latter case. 

From the above it is evident one must 
know all the minerals present in the ore 
and be able to eliminate all objectionable 
elements present in the solution of the 
ore and determine when all the copper is 
deposited. This is requiring too much of 
the average assayer. 

The ammonia, cyanide methodl—This 
is the method commonly in use in assay 
offices and chemical laboratories. Briefly 
stated, it is conducted as follows: The ore 
is dissolved in acid and the iron, usually 
present, precipitated by ammonium hy- 
droxite and filtered out. The solution is 
then titrated with a standard solution of 
potassium cyanide. The method is sub- 
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ject to many causes of inaccuracy—chiefly 
the presence of elements affecting the 
titration and the retention of a consider- 
able amount of copper in the iron precipi- 
tate. 

Some chemists prefer to leave the pre- 
cipitate of iron hydroxite in the solution 
to serve as an indicator, but as the per 
cent of iron is not the same in all ores, the 
practice is to be condemned, uniform re- 
sults being almost impossible, especially 
with rich ores. 

The aluminum strip, cyanide method 
—I expect the statement that this method 
is, for commercial purposes, as good as 
that of electrolysis, will be read by some 
with incredulity and surprise. In the 
hands of the average chemist and assayer 
it is certainly more to be desired than 
any other method thus far discovered. 

This method is dependent upon the 

following chemical reaction, in which the 
copper unites with the potassium cyanide, 
forming the double salt of copper potas- 
sium cyanide. 
CuSO, + 4KCN = CuK, (CN), + K,SO,. 
The atom of copper in one molecule of 
copper sulphate reacts with the four 
molecules of potassium cyanide. That is 
to say, each atom of copper present in the 
solution will require four molecules of 
potassium cyanide in order to produce a 
stable and complete chemical balance. 

The one atom of copper weighs 
sixty-three microcriths and the four 
molecules of potassium cyanide weigh 
4x (39.1 + 12 + 14) = 260.4 micro- 
criths. We can, therefore, write the fol- 
lowing proportion: 

63 m.c. Cu : 260.4 m.c. KCN : : 1 
gramme Cu: z grammes KCN. 
Solving the proportion, we find z = 
4.1 grammes. That is, one gramme of 
copper will react with 4.1 grammes of 
KCN. Therefore, if we make a standard 
solution to contain 4.1 grammes of KCN 
in each 100 cubic centimetres of solution, 
each c. c. of this standard KCN solution 
used in titrating an ore will represent 
one per cent of copper if one gramme of 

ore be taken for analysis. 

Having explained the chemical prin- 
ciple and mathematics involved the de 
tails will be given below so explicitly 
that it is hoped one having had but a 
slight experience in chemical work will be 
able to analyze copper ores satisfactorily. 

Standard copper solution—Wash a lit- 
tle over one gramme of chemically pure 
copper in slightly diluted nitric acid, 
heating gently. Wash the bright copper 
several times with distilled water and dry 
thoroughly by holding it about ten inches 
above the Bunsen flame upon a piece of 
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paper. If supported over the flame by a 
metallic substance the copper dries too 
rapidly, forming a coating of copper 
oxide, thus increasing the weight. To 
keep the paper from burning one is 
obliged to dry it properly. The cop- 
per collected in “blue vitriol” gravity 
batteries, such as are used in telegraph 
offices, is sufficiently pure for all purposes. 
Do not use any of the original strip of 
copper furnished with the battery, as that 
is commercial or impure copper. 

2. Weigh exactly one gramme of the 
C. P. copper, free from oxide. Dissolve 
in about 25 c. c. of slightly diluted C. P. 
nitric acid. Employ a tall beaker, or, bet- 


-ter, an erlenmeyer flask. Heat may be 


used. A low beaker will permit a loss by 
fine spray falling outside the beaker. 

3. Wash the solution into a litre flask 
and dilute to exactly one litre, using cold 
(63 degrees Fahrenheit) distilled water. 

4. This standard copper solution can 
be kept indefinitely if distilled water has 
been used. Do not add any ammonia. 
Do not add a drop of water to it. Do not 
wash out burette with water alone, as the 
water adhering to the inside of the 
burette will weaken the standard. After 
washing the burette with water rinse it 
out twice with some of the standard cop- 
per solution, discarding the washings, of 
course. 

5. Standard potassium cyanide solution 
—Dissolve about 42 grammes of the best 
commercial KCN in about half a litre of 
distilled water at 63 degrees Fahrenheit. 
Decant or filter out any sediment or 
“pus.” Place in the litre flask and dilute 
to the litre mark. If made with distilled 
water this standard will not change very 
materially in several months, especially if 
kept from the light. It should be kept in 
a dark bottle. (See paragraph 27.) 

6. Standardizing the KCN solution— 
As strictly pure KCN is not an article of 
commerce, the solution made according 
to paragraph 5 is not exactly standard. 
We must titrate a portion of our true 
standard, the standard copper solution, 
with the KCN solution to ascertain the 
actual strength of the latter. 

7. Take two 100 c. c. burettes. Wash 
out one, first with water and then twice 
with standard copper solution. Fill this 
burette with standard copper solution, 
and run off to the zero mark. 

8. After rinsing out the other burette 
with the KCN solution, fill it and run 
off to the zero mark. 

9. Run the 100 c. c. of standard copper 
into a tall beaker or erlenmeyer flask and 
add KOIL solution to alkaline reaction 
(i. e. till a slight precipitate of copper 
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hydrate is produced), and then add a little 
ammonium hydroxide which dissolves the 
precipitate producing a beautiful deep 
blue color. Place the solution beneath 
the KCN burette, having a sheet of white 
paper beneath it to aid in seeing the “end 
reaction.” Add about 6 c. c. of KCN 
solution at once. When nearly 7 e. c. 
have been added, add KCN a drop at a 
time, thoroughly mixing each addition by 
stirring or swirling the copper solution. 
A light fading of the blue color gives 
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comes perfectly colorless, but the prac- 
tice should be discouraged, as the color- 
less end reaction is not nearly so sharp 
as the change from blue to purple or 
purple to pink. With a little practice 
one can tell the end reaction to within 
one drop of KCN, equal to less than 
0.1 c. c. 

The above titration should be repeated 
several times to ensure accuracy. 

Multiply the number of c. c.. of 
KCN used by 10, because one-tenth of a 
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warning that the “end reaction” is near, 
when one drop of KCN solution changes 
the blue to a light purple, and a few 
more drops produce a pink having no 
shade of blue. Whichever shade of end 
reaction be adopted must be adhered to 
in all future work in which this solution 
is used. Some chemists prefer the purple 
and some the pink end reaction, and in 
any case it will require some practice to 
recognize the exact shade. Some prefer 
to add KCN till the blue solution be- 


gramme of copper was in the 100 c. c. of 
standard copper solution used. This 
product, or “factor,” is marked on the 
KCN bottle for future use. 

10. The ore sample—Pulverize the ore 
to 100 mesh and dry. Weigh one gramme 
for moderately rich ores. 

11. Place in a deep evaporating dish 
and cover with an inverted glass funnel 
having its stem broken off. Add 10 c. c. 
to 15 c. c. of strong aqua regia (two parts 
HCl to one part HNO,). HCl or HNO, 
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alone is sufficient if only carbonates are 
present. Heat gently on a sand bath 
until the minerals are decomposed and 
the bulk has been reduced one-half. Then 
add 10 c. c. of strong H,SO,. This 
must be added a little at a time. All ad- 
ditions must be made with the inverted 
funnel in place to prevent loss by spray. 
(See paragraph 31.) 

12. Heat strongly until white choking 
fumes of SO, are copiously evolved. Only 
a small amount of sulphuric acid should 
now remain. Remove from the sand 
bath. 

13. When perfectly cool add about 25 
or 30 c. c. of water (funnel still in place). 
Wash down the sides of the funnel, in- 
side and out, with a fine stream from the 
wash bottle and stir the contents of the 
evaporating dish till all the copper sul- 
phate is dissolved. 

14. Filter into a tall beaker and wash 
the residue. 

(Treat residue with a little aqua regia 
in a separate beaker and add ammonia 
hydroxide to ascertain if any copper 
minerals remain undissolved. If solution 
turns blue add more aqua regia, boil, add 
H,SO, and evaporate for fumes of SO, 
as before. Dilute, filter and add filtrate 
to last filtrate). | 

15. Place in the beaker a strip of me- 
tallic aluminum two inches by one inch 
by one-eighth inch in size and having 
two opposite corners bent down as legs 
so it will not lie flat on the bottom of the 
beaker. 

16. Boil over wire gauze five to ten 
minutes, or one minute after the solution 
clears. (Not simply boiling hot.) This 
precipitates all the copper in the metallic 
state. 

17. Quickly decant through a filter, re- 
taining as much metallic copper in the 
beaker as possible. Wash the copper in 
the beaker quickly with water and decant 
through the same filter. Wash again; 
with a fine stream from the wash bottle 
drive off as much copper from the alumi- 
num strip as possible. Place the strip on 
the filter paper, and place the beaker 
containing the metallic copper beneath 
the funnel. (Discard the filtrate as it 
contains in solution the metals not de- 
sired present when titrating. Test for 
copper before discarding. ) 

18. With an ink-dropper or a pipette 
drop strong nitric acid on the copper still 
adhering to the aluminum strip and to 
the filter paper, catching the copper 
nitrate in the beaker below. Add suff- 
cient acid to the beaker to dissolve the 
remaining copper. Use no more acid 
than necessary. After making certain 
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that all the grains of copper are dissolved 
wash the strip and filter paper with 
water and dilute the solution of copper 
nitrate more or less in proportion to the 
amount of copper present. (75 to 100 
c. c.) 

19. Add KOH to alkaline reaction 
(slight precipitate) and about 2 c. c. of 
NH,OH. 

20. Titrate with standard KCN. If 
much aluminum hydrate is precipitated 
filter it out after about half of the 
cyanide judged to be required has been 
added. Avoid filtering if possible, as it 
is difficult to wash all the copper from 
the filter paper. 

21. The number of c. c. of KCN used, 
multiplied by 100 and divided by the 
KCN factor, will give the per cent of 
copper in the ore, provided one gramme 
of ore was used for analysis. (See para- 
graph 9.) 

The calculation can also be expressed 
in proportion as follows: 

KCN factor : 100 % : : c. c. used: % of 
copper. 

22, Example—One gramme of ore was 
weighed, dissolved and titrated with 
KCN, the factor of which is 94, 31 c. c. 
being required in titrating the ore. What 
was the per cent of copper in the sample? 

94:100%::3lec:24% 
100 x 3l 
ae ai 32.9 % 

23. Note that concentrated solutions 
require more KCN than dilute solutions, 
the per cent of copper remaining the 
same, and that a cold solution requires 
more KCN than a hot one. 

24. In order to produce uniform re- 
sults it is necessary to make all titrations 
at the same rate of speed, with the solu- 
tions at the same temperature and diluted 
in close proportion to. the amount of 
copper present. 

Use a sheet of white paper, or a white 
slab, beneath the erlenmeyer containing 
the solution to be titrated and view the 
samples in a similar manner when ob- 
serving the end reaction—different shades 
of color are given by reflected and trans- 
mitted light. 

25. If the above precautions are ob- 
served duplicate assays will agree within 
0.1 per cent, and the ordinary metals 
present in ores will not interfere. (If 
much silver is present a few drops of 
HC] should be added before filtering out 
the residue, paragraph 14.) 

26. In assaying copper matte take one- 
half gramme for a sample, for slag 
take three to five grammes, and for ores 
take from one to two grammes, depend- 
ing on the richness of the ore. 
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27%. Some chemists prefer to use a semi- 
standard solution of _KCN—that is, of 
half strength, so that one-half the num- 
ber of c. c. used will equal the per cent of 
copper in a one-gramme sample. 

28. When dissolving an ore, do not add 
sulphuric acid at the same time the nitric 
acid is added. In titrating, use burettes 
having black enameled line up the back. 
Never use a float for clear solutions. 

29. The best solvent for pyrrhotite is 
hydrochloric acid. This mineral is some- 
times present in copper ores. 

30. An excess of strong potassium hy- 
droxide will precipitate the copper perma- 
nently, while if added in moderate quan- 
tity the precipitate first formed is redis- 
solved in the ammonia hydroxide. 

31. All copper minerals of commercial 
value are soluble in aqua regia, but 
some iron minerals are insoluble in hy- 
drochloric acid and are left as a black 
residue mistaken for basic copper oxides, 
and sometimes insoluble copper com- 
pounds are produced by boiling the aqua 
regia solution down too low. 

32. Numerous experiments have con- 
vineed me that the above method is strictly 
reliable and more uniform in results than 
any other volumetric method in use. 

33. If desired, one can use NH,OH 
alone to produce the blue color before tit- 
rating instead of using both KOH and 
NH,OH. This does not give quite so 
sharp a reaction and more KON will be 
required, so that unless the KCN stand- 
ard solution has been standardized 
(against the standard copper solution) 
by the use of NH,OH, the results will 
not check with results obtained by the use 
of both KOH and NH,OH. In other 
words, the ore must be titrated by the 
same method and under the same condi- 
tions, in every respect, employed in stand- 
ardizing the KCN solution. 

All directions should be strictly com- 
plied with before finding fault with the 
method. 

ee S 
Experiments Concerning Very Brief 
Electrical Contacts. 

At the recent meeting of the American 
Association for the Advancement of 
Science, Mr. Herschel C. Parker presented 
a paper giving the results of his work on 
brief electrical contacts. For this pur- 
pose a gravity contact key, devised by Dr. 
Charles Forges, was employed, the 
method being as follows: A condenser of 
known capacity was discharged during 
the time of contact, and the deflection on 
discharging noted. This deflection is 
proportional to the electromotive force 
and to the capacity, if a good mica con- 
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denser is used which has no absorption. 
The gravity key consists of a weight fall- 
ing in guides, the key being furnished 
with a scale divided into fractions of a 
second, according to the law of falling 
bodies. This weight actuates the con- 
tact switches. Two may be used—one to 
break and the other to make the contact, 
giving times of contact varying from 0.4 
of a second to 0.001 of a second. For 
shorter periods a single switch that makes 
and breaks the contact is used, and the 
time is made faster or slower by placing 
this in different positions on the scale. 
With this key it is possible to obtain a 
contact of only 0.000017 of a second, and 
with a careful adjustment it seems pos- 
sible to reach 0.00001 of a second. Other 


types of contacts were used. In one, a 
steel ball suspended above a wire was al- 
lowed to fall against a steel anvil. This 
gave very positive and satisfactory re- 
sults. It is interesting to note that, in 
work with condensers, the best mica con- 
densers give no appreciable variation in 
capacity for the very briefest times of 
contact, while a paraffin condenser may 
show a reduction in capacity of about 
sixty per cent from the time of charge of 
0.4 of a second to that of 0.001° of a 
second. 


A New Use for Carborundum. 

A new and interesting use has been 
discovered for carborundum, which has 
already found large employment as a sub- 
stitule for emery. Capable of preparation 
only in a powerful electric furnace, where 
silica and carbon are fused together in 
presence of sawdust and common salt, 
carborundum is highly refractory; and it 
has been observed that a thin layer of 
the same substance applied to any other 
material of which furnaces are usually 
constructed, protects it from the heat and 
renders it almost equally refractory. 
Finely powdered carborundum is made 
up into a paste with water-glass, îi. e. 
sodium silicate, or some similar binding 
substance, and the paste is applied by 
means of a brush or otherwise to the 
bricks which are intended to be used for 
building a furnace, or those bricks are 
actually immersed in the viscid liquid 
for a certain time. If the furnace has 
already been built, the paste can be 
painted on to the exposed surfaces, giv- 
ing one or more coats as may be desired. 
It is stated that a layer two millimetres 
thick will protect the bricks from the at- 
tack of the highest temperature which 
is ever produced by combustion methods 
in ordinary work. Examination of the 
bricks in such a furnace has shown that 
they had not suffered in the least. The 
skin of carborundum does not chip off, 
and is hard enough to resist mechanical 


injury. 
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STATIONARY apparatus which 
A will rectify alternating currents 
and furnish direct or pulsatory 
current for operating motors, storage 
batteries, etc., has long been desired, but 
up to the present a successful apparatus 
of this kind has been wanting. A step 
in this direction, which seems to be of 
considerable practical importance, is the 
new transformer or “electric valve” which 
has been devised by M. Nodon, a promi- 
nent electrician of Paris. He uses a 
special form of electrolytic cell which 
acts as a valve and allows the current to 
pass in only one direction. The cell has 
been found to work well in practice and 
deliver a current which is sufficiently con- 
tinuous to operate direct-current motors 
and charge storage batteries. For the 
latter purpose it will no doubt be es- 
pecially. valuable. 

The principle upon which the ap- 
paratus is based dates as far back as 1874 
when Ducretet pointed out the property 
which aluminum possesses when in an 
electrolytic solution of stopping one of 
the phases of an alternating current and 
allowing the other to pass freely. Leo 
Gratz experimented on the subject at 
Munich in 1897, and devised also an in- 
genious method of connecting the cells so 
that the two half phases could be collected 
so as to form a pulsatory current, which 
increased the efficiency considerably. In 
1898 Pollak took out a patent in Ger- 
many for an electrolytic apparatus, using 
a solution of organic compounds, while 
in the same year Carl Liebenow, of Ber- 
lin, patented a current rectifier based on 
the properties of aluminum. These and 
other similar inventions did not prove 
successful for various reasons, such as low 
efficiency, excessive heating and waste of 
the metal. In 1899 M. Nodon took up 
the subject at the laboratory of the 
Sorbonne. He remarked that zinc and 
magnesium have the same properties as 
aluminum, but in less degree, and after 
making a series of alloys finally found 
that an alloy of aluminum and zinc in a 
solution of neutral phosphate of am- 
monium gave very good results, using 
iron as the inert electrode. The first 
cells, which were brought out at the So- 
ciété de Physique last year, attracted con- 
siderable attention. 

The apparatus reduced to its simplest 
form consists of an iron tube (see section 


Electrolytic Apparatus 
Alternating Currents. 


Invented by M. Nodon, of Paris. 
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Fig. 1) which is perforated with holes 
and closed at the lower part by an in- 
sulating stopper. The tube, which acts 
as one pole of the electrolyzer, is provided 
with a binding-post, C. In the interior of 
the tube is placed the cylinder, A, which 
is composed of an alloy of aluminum and 


zinc. This cylinder passes through the 
stopper, being concentric: with the tube, 
A, and carries the terminal, B. The whole 
is placed in a cylindrical vessel, R, 
through an opening in the bottom. The 
vessel contains a saturated solution of 


Frc. 2. 


phosphate of ammonium. The action of 
this apparatus when traversed by the cur- 
rent is as follows: When the current 
arrives in the positive sense from the 
cylinder to the tube, there is instantly 
formed upon the surface of the cylinder 
a film of phosphate of aluminum and 
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for Rectifying 


zinc, of alumina and of zinc oxide. This 
film, which presents an enormous resist- 
ance, opposes the passage of the current. 
On changing the direction of the cur- 
rent, allowing it to pass in the positive 
direction from the tube to the cylinder, 
the reduction of the film takes place and 
the current flows freely. A cell thus con- 
structed acts, in fact, as an electric valve 
and allows the current to pass in only one 
direction. But with a single cell, suppos- 
ing an alternating current to be applied 
to it, only one of the waves, the positive, 
would be utilized and the negative would 
be suppressed, the cell thus acting partly 
as an interrupter and partly as a rectifier 
of current. To be able to use the two 
waves of the cycle and in consequence 
obtain the effect desired, four of the cells 
are grouped according to the mounting 
devised by Leo Gratz, shown in Fig. 2, 
where the upper and lower wires carry 
the main alternating current to be recti- 
fied, and in the centre is a motor (or a 
set of accumulators, arc lamps, etc.) 
which receives the continuous current 
coming from the cells. The cells are 
grouped two above and two below the 
motor with their poles opposite each 
other, and an examination of the circuits, 
with reference to the above principle, 
makes it clear that the motor will always 
receive current in one direction. At S 
is a rheostat for regulating the current 
which may be also replaced by an induc- 
tive resistance. A condenser, NM, may 
be used in some cases, but is not 
essential. For electric valves of small 
capacity up to four kilowatts the voltage 
mav be easily regulated at the terminals 
of the utilizing circuit by the resistance 
or self-induction coil indicated above; for 
valves which supply more than four kilo- 
watts the regulation is best effected by 
insulating sleeves which are placed upon 
the zine cylinders, shown at L in Fig. 3. 
This arrangement of insulating sleeves 
permits of obtaining always the same ef- 
ficiency from the apparatus whatever the 
load, and thus gives it a marked superi- 
ority over the usual rotary devices for 
rectifying the current. Thus in the case 
of a motor-generator running at full load, 
from seventy to eighty per cent efficiency 
is obtained, but this becomes very low 
when running at light loads. It is found, 
on the contrary, that the electric values 
operate with an efficiency of seventy or 
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seventy-five per cent whatever may be 
the output. The measure of the efficiency 
which has been obtained by the wattmeter 
or by integrating the curves correspond- 
ing to the current and electromotive force 
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shows that the loss varies from twenty-five 
to thirty per cent. The loss of energy is 
manifested in the form of heat developed 
within the cell, and it becomes slowly 
heated to about fifty degrees centigrade, 
and then remains at a stationary point 
owing to the radiating action. The effi- 
ciency of the cell seems to be independent 
of the frequency of the alternating cur- 
rent used; thus at frequencies of forty- 
two, fifty-three and eighty-eight cycles 
the efficiencies were found to be prac- 
tically the same. 

The engraving (Fig. 4) shows the 
method of mounting which has been 
adopted in practice, the four elements be- 
ing grouped together in a compact form 
and supported on a light framework. 
When the valve has not been operated for 
several hours, it is necessary to re-form 
the insulating film, and this is carried 
out in a very simple manner by starting 
with an alternating current of low volt- 
age and gradually increasing it up to the 
normal, using for the purpose a rheostat 
or variable self-induction between the al- 
ternating circuit and the rectifier, as 
shown in the diagram. This operation, 
which lasts but a few seconds, is similar 
to the starting of a motor. The cells can 
stand a tension varying from 40 to 140 
volts, and an electric valve will thus rec- 
tify an alternating current which does 
not exceed the latter voltage, while for 
higher tension two or more valves are 
mounted in series, as required. The 
dimensions of the rectifier are calculated 
in accordance with the density of the cur- 
rent per unit of surface exposed to the 
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electrolyte, and experiments show that 
the current density averages five amperes 
per square decimetre of active surface of 
aluminum. In any case, the dimensions 
and weight of the valve are small in com- 
parison to the usual rotary appliances 
used for rectifying the current. Its per- 
formance is best shown by the series of 
tests which has been made by M. Hos- 
pitalier, professor of electricity at the Paris 
Physical and Chemical Institute. The 
wave-forms were taken by the “ondo- 
graph,” of which he is the inventor. The 
experiments were made at the college 
laboratory with a five-ampere rectifier, 
using a frequency of forty-two cycles 
coming from the city mains. The recti- 
fier was used tọ charge a storage battery 
of forty-two cells in series. The wave- 
forms shown in Fig. 5 were obtained un- 
der these conditions, where E is the dif- 
ference of potential (corresponding to the 
alternating-current mains), which is fur- 
nished to the rectifier, and I the corre- 
sponding current which is taken by the 
rectifier on the alternating-current side. 
The form of the rectified current is shown 
above the line, where e is the difference 
of potential at the terminals of the bat- 
tery and t the corresponding current 
taken by the accumulators. It will be 
noted that the current is entirely rectified, 
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without any negative portion. The curve 
indicating the energy corresponding to 
these waves is seen at A in Fig. 6, 
while B shows the energy furnished by 
the rectifier to the battery. It is thus 
easy to find the efficiency of the apparatus 
by integrating the two curves throughout 
one period and the results show that the 
ratio of the areas varies in different ex- 
periments from sixty-five to seventy-five 
per cent, the difference being due to the 
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rate of discharge, the number of accumu- 
lators, the temperature of the rectifying 
cells, ete. 

A series of curves was also taken upon 
another of the city circuits which has the 
irregular electromotive force shown in 
Fig. 7 at E, with the corresponding cur- 
rent, I. The rectified current was used, in 
this case, to run a direct-current motor, 
and the electromotive force and current 
supplied to the motor (taken by the “on- 
dograph”’) are seen at e and t. The 


Fig. 5. 


writer had occasion to observe the work- 
ing of the rectifier in practice upon a 
Rechniewski motor of five horse-power, 
the alternating current being taken from 
the city circuit. In this case, the motor 
ran as usual, without any difficulty, on 
the rectified current furnished by the 
valve, and the same circuit was used to 
supply a number of direct-current arc 
lamps. At first a rectifier was used which 
had a capacity corresponding to the out- 
put of the motor, then another of much 
smaller size was substituted. The motor 
continued to run as before, the only effect 
observed being the rapid heating of the 
small cells. 

ån interesting application of the recti- 
fier js in the case of three-phase currents, 
using a pair of cells per wire, or six in 
all, for a three-phase circuit. Instead 
of heing simply rectified, as in the case 
of monophase current, the wave becomes 
undulatory and if the number of phases 
is increased (with the proper adjustment 
of cells) the wave approaches a straight 
line. 

In practice this principle may prove of 
value, and it can be applied, for instance, 
to the excitation of a three-phase alter- 
nator which is furnished with direct cur- 
rent from the valve, using preferably a 
small transformer for reducing the ten- 
sion to the proper point needed for the 


valve. 
M. Nodon is commencing to manufac- 


ture the apparatus at Paris, and there is 
no doubt that it will find many applica- 
tions, especially where the energy required 
is not too high; and for capacities below 
ten kilowatts, at least, it has the advantage 
of allowing the transformation of mono- 
phase or polyphase current into rectified 
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or continuous current with a cheap ap- 
paratus of strong construction and easily 
kept in order or repaired. It is not liable 
to short-circuits, and is compact and 
portable. One of the most promising ap- 
plications is to the charging of accumu- 
lators from alternating circuits and the 
rectifier seems to be especially fitted for 
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this kind of work. The engraving, Fig. 
8, shows the method of charging the bat- 
teries of an automobile of the “Electricia” 
type. The alternating current from the 
switchboard passes first into a rheostat 
-and then to the group of four electrolytic 
cells forming the rectifier. The rectified 
current is returned to the switchboard 
and sent to the batteries on the auto- 
mobile by a flexible wire. The type of 
rectifier shown here uses the insulating 
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sleeves above mentioned, which fit over 
the inner metal rods and can be slid up 
and down to expose more or less surface 
to the electrolytic action, thus increasing 
or reducing the voltage of the direct cur- 
rent furnished by the cells without lower- 
ing the efficiency. The motor and air- 
fan which is used for cooling the larger 
types of apparatus will be observed on the 
framework below the cells. 
C. L. DURAND. 
Paris, France, March 1. 
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Ceara Rubber in Nicaragua. 

Consul A. L. M. Gottschalk writes 
from San Juan del Norte, January 27, 
1903: 

“So much attention has of recent years 
been given to the cultivation of rub- 
ber at various points in Central America 
that the native rubber of the region, 
Castiloa elastica, is quite commonly re- 
garded as the only species susceptible of 
cultivation in the country. In Nicaragua, 
the conditions exacted for its growth— 


hot, humid atmosphere, and a moist, 


though well-drained, soil—limit its arti- 


ficial culture, as well as its natural 
growth, practically to the Atlantic Coast 
region. j 

“In view of the popular belief that this 
region is Nicaragua’s rubber district par 
excellence, and the consequent neglect of 
rubber culture in other fertile portions 
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of the country, it is interesting to note 
that at La Paz, in the district of Leon, 
where precisely opposite conditions of 
climate prevail to what are needed for 
‘Central American’ rubber—i. e., Castiloa 
elastica—another species, indigenous to 
Brazil, the ‘Ceara’ of commerce (Manihot 
glaziovii), is being successfully planted. 

“The climate at La Paz is hot and dry 
and the soil of volcanic origin, retaining 
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moisture during drought to within a few 
inches of the surface. Temperature aver- 
ages from 80 degrees to over 100 degrees 
Fahrenheit. During periods of drought 
there is but little or no condensation of 
dew. 

“In February, 1902, ‘La Victoria’ 
plantation was busy clearing a tract of 
about 300 acres from timber, vines and 
underbrush. ‘Toward the end of May, 
after the first rains, planting of seeds in 
the open was begun. In June they had 
all sprouted, and in November of the 
same year the plantation boasted several 
trees as tall as twelve feet. This remark- 
able growth seems to obviate the necessity 
of nursery cultivation, the only care 
needed being to clean and keep clear from 
all weeds the seedlings till they are about 
twenty inches in height.” 


Ball-Bearings. 

Ball-bearings are used to a considera- 
ble extent in the Horcajo Mines, Spain, 
and the experience which this company 
has had with this type of bearing is 
given by the engineer, Mr. P. H. Ziegler, 
in a recent number of Engineering, Lon- 
don. These are thrust-bearings used on 
the centrifugal pumps. ‘The first type took 
up the thrust by means of a collar press- 
ing against a slight shoulder on the shaft ; 
but this caused excessive wear ‘of the 
shaft and finally produced an irregular 
pressure upon the balls, wearing them 
greatly, and even breaking them. The 
bearing was then improved by extend- 
ing the collar so as to form a sleeve, and 
keying this to the shaft, and then plac- 
ing a second collar to bear on the first. 
These improved bearings, which are il- 
lustrated in the article, have given very 
satisfactory service. A record has been 
kept for the past two years, which shows 
all repairs which have been necessary. 
But two sizes of ball have been used— 
five-eighths inch and one-half inch in 
diameter, respectively. There were six- 
teen of the first per bearing, and twenty 
of the latter. Results from these have 
been almost analogous, but the half-inch 
balls have shown a little less wear than 
the others. Bearings with the half-inch 
balls are less rapidly heated than those 
with the five-eighths inch balls. In some 


cases a set of balls has lasted 289 days 
before renewal was necessary. The life 
of the bearing depends greatly upon the 
quality and tempering of the bearing 
and the balls. 


2_-—__—- 
Long-Distance Telephony. 
A long-distance telephone line was put 


in service between Rome, Milan and Turin 
on February 15. 
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Notes from Great Britain. 


NCE more has the old problem of 
0 the regulation of the traffic in 
London been tackled by the gov- 
ernment, and, probably, in consequence 
of the fiasco which happened last year in 
connection with the tube railway schemes, 
a royal commission has been appointed, 
and the terms of the reference to it are 
extremely wide. The commission has to 
do no less than enquire into the means 
for expediting, first of all, the pedestrian 
and vehicular traffic, tramway and railway 
routes, etc., and to report upon the de- 
sirability of appointing a central authority 
to which all tramway and railway schemes 
should be submitted in preference to 
allowing them to be dealt with by Parlia- 
ment. On the surface, and before the 
royal commission has commenced to sit, 
the work it will entail appears likely to 
last for some months, and the next thing 
which is looked for is the announcement 
that all tube schemes which should come 
before Parliament this sesion will be 
postponed. If this happens, we appear 
to be in for a repetition of what happened 
in 1901, when a joint committee of the 
House of Lords and the House of Com- 
mons hung up all the tube railway bills for 
a year and made practically no suggestions 
for dealing with the problem of any value. 
Except that the present royal commission 
has a much wider range of operations, it 
is difficult to perceive any fresh sugges- 
tions as regards the railway and tram- 
way side of the problem; but, of course, 
in such a tribunal the engineer element is 
much more in evidence than in a par- 
liamentary committee. From the general 
public knowledge of a few of its members, 
however, it is quite certain that more than 
one member has quite original views on 
the subject. 


I recently announced that the British 
Thomson-Houston Company had received 
a large contract in connection with the 
conversion of the North Eastern Railway 
Company to electric traction. The com- 
pany now announces that another con- 
tract has been awarded to the British 
Westinghouse Company for the supply 
and erection of the high and low-tension 
switchboards, rotary converters, station- 
ary transformers and all the substation 
equipment. The conversion of the Mer- 
sey Railway by the latter firm is now prac- 
tically complete. Each car is equipped 
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with four 100-horse-power motors, the 
Westinghouse electropneumatic system of 
control being employed. The weight of 
the motor cars is about thirty tons, each 
of the trailers weighing about eighty tons. 
The generating station has nine Stirling 
water-tube boilers, five engines, and three 
1,200-kilowatt dynamos and two 200-kilo- 
watt dynamos. Double-current generators 
are employed. It is expected that the 
electrically worked trains will be put into 
operation in about a month’s time, when 
a three-minute headway will be main- 
tained for a greater portion of the day. 


In connection with the electrification 
of the Inner Circle, the Metropolitan 
company has made several contracts for 
its portion of the equipment. Its power- 
house, which will also supply power to all 
its other lines when converted, is now in 
course of construction at Neasden, in the 
northwest of London, and the British 
Westinghouse Company will supply the 
whole of the generating machinery, 
which will aggregate 14,000 horse-power. 
The contract specifies that the whole of 
the equipment shall be in running order 
by November 30, 1903. Sufficient room is 
available on the site of the works to ex- 
tend to the extent of another 5,000 
horse-power. The contracts for cars, 
conductor rail and all other portions of 
the equipment have all been let, and it is 
expected to have electrical trains running 
by the end of this year. The District 
company, on the other hand, is soon to be 
running experimental electrical trains, so 
that the long-looked-for transformation 
of the renowned “Circle” is now well 
within sight. 


In the meantime, the other electrical 
railways continue to show profitable 
working. The Central London has again 
paid its four per cent, and shows an in- 
crease in receipts of £12,747 over 1901. 
As a matter of fact, the line has earned 
five per cent, but the company has an ex- 
pensive bill for extensions before Parlia- 
ment, so that the wisdom of the directors 
is not questioned. The latest endeavor 
to improve the ventilation has been to 
erect a huge electric fan at one end of 
the line, and, by closing all the station 
entrances at night, and setting the fan 
at work, it is claimed that the tubes will 
be thoroughly purified before the morn- 


second one was better. 


ing service begins. The substitution of 
motor coaches for locomotives is grad- 
ually being accomplished, and one is 
actually now working. This has been 
done in order to comply with the wishes 
of the Vibration Committee. 


Thus early in the year we have had 
two motor car exhibitions in Great Brit- 
ain, but again the result has not been 
altogether satisfactory. The first one pro- 
duced absolutely nothing worth speaking 
about in the way of electrical cars, but the 
Besides several 
makes of American cars, such as the 
Baker vehicles, a number of European 
and home-made automobiles was shown 
for the first time. Among the latter was 
a two-seatcd accumulator car built by 
Messrs. Prikletts & Gold, a British firm 
of secondary battery makers. The bat- 
tery is forty cells, which is divided 
into two for convenience. The bat- 
tery will sustain a run of forty miles. 
Another home firm is the City & Subur- 
ban Electric Carriage Company, but in- 
asmuch as the company has no selling 
rights in America, it does not encourage 
description. On its stand, however, it 
had an omnibus, landaulets, broughams, 
etc., and a combination petrol-electric 
vehicle. In the latter a small petrol en- 
gine drives a dynamo and charges a bat- 
tery, and in spite of this comparatively 
large amount of machinery, the external 
appearance of the car is distinctly pleas- 
ing. Another similar car came from the 
Continent, while a new arrival in Great 
Britain was the “Contal” car, which also 
comes from the Continent. The battery is 
forty-two cells, having a capacity of 135 
ampere-hours, with sufficient power for a 
fifty-mile run. The motor is a five British 
horse-power, on a continuous load. Mag- 
netic points are avoided by a very com- 
pact arrangement of field castings and 
bobbins, the final result being a total sup- 
pression of sparking. The battery is un- 
derslung, one of the chief advantages of 
which is that any acid fumes given off can 
be readily disposed of. Altogether we 
have now more electrical cars in Great 
Britain than at any other time, but I do 
not know that the demand at present is 
very great. 


That good progress is being made by 
Mr. Yerkes in his scheme of electrifica- 
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tion of London underground railways is 
borne testimony to by a public issue of 
some $10,000,000 of Great Northern, 
Brompton & Piccadilly Railway stock. This 
line is an amalgamation of the Bromp- 
ton & Piccadilly Circus Railway and the 
Great Northern & Strand Railway, and it 
will now serve to connect, by an under- 
ground tube railway, the northern suburbs 
with those in the southwest. The power- 
house for this railway is the 50,000-kilo- 
watt one at Chelsea, which the Under- 
ground Electric Railways Company of 
London is building for the supply of elec- 
trical energy to all the railways taken in 
hand by Mr. Yerkes. Just about now, 
too, rumors are current that an amalga- 
mation between the District Railway Com- 
pany and the Metropolitan Railway Com- 
pany, the two concerns working the Inner 
Circle, is imminent, and although the 
Board of Trade has forced the direct-cur- 
rent system upon the two companies as re- 
gards the Inner Circle, more harmonious 
relations are not undesirable. The first 
of the Yerkes tube railways to come into 
operation will be the Baker Street & 
Waterloo line, in about twelve months 
time. At present, also, experimental 
trains are being run by the District com- 
pany a little way out of London upon a 
short length of line which has been spe- 
cially fitted up for this. 


The supply of cheap “power” gas has 
been greatly boomed during the past two 
years in Great Britain, and as a com- 
petitor of electricity for power purposes 
it is not to be despised. Among the par- 
lamentary bills for the coming session is 
one in which the two forces are to be sup- 
plied by one company, which proposes to 
give a supply of both gas and electricity 
for wholesale purposes only; t. e., no pri- 
vate consumer will be supplied. The area 
chosen lies about Derbyshire and North 
Wales, close to Liverpool and Manchester, 
and it is the first proposal of its kind. 


The London County Council is ever 
bringing down upon itself the wrath of 
some one. The question of municipal 
trading, always nowadays more or less at- 
tracting attention, has received a little 
fillip by a bill which the Council is pro- 
moting this year, empowering municipali- 
ties in London to undertake the electric 
light wiring of houses, ete. The London 
electrical contractors are up in arms 
against this proposal, urging the unfair- 
ness of having to pay rates to enable the 
Council to embark in a business competi- 
tive to their own. When it is further 
stated that the bill in question wishes to 
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authorize the borough councils in London 
to wire free of charge for the time being 
new buildings which might eventually be 
rented by prospective customers, the 
amount of work thus taken from the smal] 
wiring firms will be considerable. This 
seems to be one of those instances in which 
municipal trading is overdone, and the 
impartial advocate of both municipal and 
company trading takes the contractors’ 
side in this matter. It was only by the 
intervention of the Local Government 
Board, when enquiring into applications 
for municipal loans, that local bodies were 
forced to seek powers to carry out wiring 
and the hiring out of motors, etc., as 
hitherto this business was carried on 
illegally. 


The original tube railway in London— 
viz., the City & South London Railway— 
continues to be maintained in a flourish- 
ing condition. During the half year ended 
December 31, 1902, 9,877,199 passengers 
were carried, an increase of over 2,000,000 
over the half year ended December 31, 
1901. A five per cent dividend will be 
paid on the preference shares and three 
and one-half per cent on the consolidated 
ordinary stock. Some $250,000 was 
available for distribution as dividends, 
and $6,000 was carried forward. 


The London Limited Tramway Com- 
pany, too, the pioneer of electric tram- 
way traction in London, is also proving 
even more successful in point of size and 
figures. It has now been decided to in- 
crease the capital from about $4,000,000 
to $5,000,000. The recent alliance with 
Mr. Yerkes and his cofinanciers is con- 
sidered a good piece of business for the 
fortunes vf the company, and the through 
bookings from tram to tram will, no 
doubt, be appreciated by the traveling 
public. 


At last has some result of the tenders 
submitted for the electrification of the 
North Eastern Railway been made known. 
A large portion of the work has been put 
into the hands of the British Thomson- 
Houston Company. The railway company 
will make the coaches itself, but 
has ordered equipments for fifty motor 
cars and fifty trailers. These equipments 
will be on the multiple-unit system, simi- 
lar to that employed on the Great North- 
ern & City Railway and the Central Lon- 
don Railway. Locomotives for goods 
traffic will also be supplied by the British 
Thomson-Houston Company, which will 
further carry out the necessary altera- 
tions to the track, including the provision 
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of the collector rail and the bonding. The 
total length of line to be converted is 
some thirty-five miles, double track, 
mostly for passenger service. 


Some interesting statistics were given 
in a paper dealing with electric automo- 
biles before the Institution of Civil En- 
gineers recently. The author stated that 
in London there were over 16,000 licensed 
horse carriages, apart from private vehi- 
cles, ete.; there were over 200,000 horses 
stabled each night, and that there was a 
daily removal of over 5,000 tons of 
refuse and manure from the streets. Com- 
ing to the practical part of the paper, the 
same bemoaning the laxity of the British 
in developing the electric motor car in- 
dustry was heard, as has been drawn at- 
tention to in these notes more than once, 
and in spite of three exhibitions this 
year, one of which has already been held, 
there is no reason to anticipate any better 
state of affairs. A 

London, England, March 1. 
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A New Igniting Device for 
Automobiles. 

The current issue of the London Elec- 
trical Review describes a new igniting de- 
vice which was exhibited at the recent 
automobile show at the Crystal Palace, 
London. This device consists of a small 
magneto. The field is composed of a 
number of permanent horseshoe magnets, 
placed side by side, and mounted on an 
aluminum or gun-metal base. Pole-pieces 
are fixed between the extremities, and are 
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New Ianiting DEVICE FOR AUTOMOBILES. 


bored out to admit the H-shaped arma- 
ture core and oscillating field. The arma- 


ture is immovable, one end of its coils 
being fixed to the base, and the other to 
the sparking plug on the engine. Sparks 
are produced by giving an oscillatory mo- 
tion to the soft iron shield, which par- 
tially envelops the armature. This alter- 
nately forces the flux through the arma- 
ture, and then causes its withdrawal. The 
oscillating shield is linked to the cam 
which makes and breaks the sparking cir- 
cuit on the engine. The mechanism 
breaks contact when the shield is central 
and the field through the armature is 
most fully intercepted. 
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Electrical Equipment of Iron Works. 
Realizing the necessity of adopting the 
most approved methods of power trans- 
mission, Sir B; Samuelson & Company, 
Limited, an old and prosperous firm, has 
during the past summer installed an elec- 
tric transmission plant, including en- 
tirely new and modern apparatus, both in 
the driving appliances and the other ma- 
chinery in its works at Newport, in the 
outskirts of Middlesbrough, England. 
The contractor for the electrical power 
installations is the British Westinghouse 
Electric and Manufacturing Company. 

The power is generated in the form of 
three-phase alternating current by two 
steam-driven Westinghouse alternators of 
the rotating armature type. The steam 
engines run non-condensing, and at a 
normal speed of 400 revolutions per 
minute. Steam is supplied at a pressure 
of 150 pounds per square inch by four 
Babcock & Wilcox boilers. The boilers 
are heated by the waste gases from a 
battery of coke ovens alongside, being 
placed between the ovens and a lofty 
smokestack. The flues are duplicated and 
fitted with dampers and by-passes, so that 
any number of the boilers may be heated 
and regulated as required. Steam-driven 
pumps supply water from the Middles- 
brough and Stockton water supply system. 
Injectors are also fitted to each boiler, 
and a Berryman exhaust steam feed-water 
heater is included in the steam equip- 
ment. 

The construction of these alternators 
ensures the best of insulation being ob- 
tained, and also renders possible the easy 
examination and replacing of any single 
armature coil without interference with 
the rest of the winding. The output of 
each generating set is 175 kilowatts at 
440 volts pressure. All of the motors 
and the electric lighting are supplied 
direct from the machines. Although 
rated at 175 kilowatts, the alternators 
have a considerable overload capacity, and 
are able to maintain twenty-five per cent 
overload for long periods and fifty per 
cent overload for about an hour, without 
undue heating or chance of injury. Each 
machine has an exciter, driven by belt 
from the outer end of the main shaft. 
The two exciters are similar, of four-pole 
type, and each has a capacity of seven 
and one-half kilowatts at 125 volts, when 
running at a speed of 775 revolutions per 
minute. Each of these machines is capa- 
ble of providing full exciting current for 
both alternators running at maximum 
rated load. 

The main switchboard consists of six 
white marble panels supported on 
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wrought-iron framework at a distance of 
five feet from the engine-room wall. 
There are two machine panels, one exciter 
panel and three feeder panels, all being 
fitted with standard instruments, switches, 
ete. The machine main circuits and also 
the feeders of each of the four sets are 
fitted with fuses. Each of the three feeder 
panels carries switches and fuse blocks 
for two sets, one feeder panel thus being 
available for extensions. The circuits 
are arranged for the parallel running of 
the main generators, which, with their 
exciters and switchboards, are housed in a 
new building erected for the purpose. 
Electric power is used for the rapid 
handling and breaking of the coal, two 
motors being installed in the building 
set up for the accommodation of the 
coal breaker and elevator gear, these two 
machines working together and taking 
complete charge of the coal supply, reduc- 
ing the labor item to a minimum. The 
capacity of this portion of the equipment 
is fifty tons of coal per hour. Another 


electric motor is installed in a shed at the - 


base of the middle storage bin at the lower 
end of a conveyor belt which carries the 
coal at the rate of about twenty-five to 
thirty tons per hour up an angle of seven- 
teen degrees. The fine coal is fed into the 
coke ovens through top doors from small 
wagons having collapsible bottoms so as 
to permit of rapid work in charging. The 
coke is taken from the ovens by means of 
an electric ram, through a vertical sliding 
door at each end of the ovens. 

An electrically operated overhead crane 
of seventy-foot span travels over the full 
length of the casting bed and has a lifting 
capacity of four tons, the power being re- 
ceived from three independent motors, 
giving a speed of 320 feet per minute. 
This crane lifts the cold pigs in “comb” 
pieces of two tons or more in weight 
direct from the casting bed, and carries 
them to an ingenious breaking machine 
installed on a raised brick platform. The 
pigs, as brought forward by the crane, 
are laid on a long iron table which has a 
loose centre to which an undulating mo- 
tion is given for lifting the long “comb” 
of the pig forward as it comes under a 
set of rams. Two rams descend and grip 
the outer sides of the pig by pressing it 
down on the solid table, a middle ram 


follows, striking the hollow centre of the 


pig and breaking it into three or four 
pieces. The pigs are broken into lengths 
of about two feet each and fall down a 
short open chute into railway cars below. 
The breaking process and the wagon 
loading are continuous and automatic. 
Another ram behind those mentioned 
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serves to break the sow piece as it gradu- 
ally works its way forward from the grip- 
ping ram of that side. All the motions of 
this machine, both those of the table and 
the rams, are produced by a single electric 
motor, which is coupled to the breaker 
through spur reduction gearing. 

The nine electric motors for the pur- 
poses described are all exactly similar in 
construction, and in every case, it is 
stated, have behaved remarkably well 
under unusually trying conditions. They 
are three-phase, alternating-current in- 
duction motors. With the exception of 
the three crane motors, which require to 
have a certain amount of regulation, the 
motors are each started by means of a 
double-throw switch which may be some 
distance from the motor if desired. 

The crane motors are started and regu- 
lated by means of commutator-type con- 
trollers. The set of these, for all three 
motors, is fixed in the operator’s cage, 
which is suspended from the crane at the 
pig-breaker end, where the man in charge 
is in the most advantageous position for 
performing his work of laying pigs 
quickly and correctly on the breaker table. 
The controllers are simply designed on an 
extension of the principle of the starting 
switch mentioned, having a number of 
intermediate contacts for supplying vari- 
ous electrical pressures to the motors. 

The motor standing at the foot of the 
fine-coa] storage bin works constantly in 
an atmosphere charged with coal dust, 
frequently being embedded in an accumu- 
lation of fine coal, and when it is cleaned 
out periodically a large quantity of coal is 
taken from it. Still it works constantly 
and well, never receiving any attention 
beyond a periodical cleaning and an oc- 
casional visit from the greaser. The two 
motors installed together for the opera- 
tion of the coal-breaker and the bucket 
elevators are subject to similar conditions 
as the one just mentioned, although to a 
somewhat less degree. 

The motors working the coke rams are 
subject to high temperatures. The heat 
radiating from an open oven is very great, 
even at the distance the motor is away 
from the oven face. Yet these motors, as 
well as the crane motors which are 
exposed to atmospheric effects and 
changes, perform the heavy duties re- 
quired of them in a manner so satisfac- 
tory that it is not difficult to understand 
their individual reputation and the im- 
petus they have given to the installation 
of electrical equipments throughout the 
world. 

The power station is lighted by a num- 
ber of incandescent lamps arranged in 
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pairs across the 440-volt supply mains. 
There are, also, 120 incandescent lamps 
and twelve arc lamps of the enclosed type 
distributed in various parts of the works. 
The lighting system is about to be ex- 
tended considerably. 

The immediate effect of the electric 
crane and breaker for the handling of 
metal at the casting beds was the reduc- 
tion of the staff to the extent of twenty- 
three men. The introduction of electric- 
ally driven machinery has not neces- 
sitated the employment of new and 
highly trained workmen. With the excep- 
tion of the power station, where the steam 
plant and the control of the generators 
and circuits call for a certain amount of 
skilled labor, no work of attendance be- 
yond the ability of the untrained man of 
ordinary intelligence is required. The 
men in charge of the electric plant have 
been drawn from the former staff. 


Report of the Bureau of Steam En- 
gineering, Navy Department, 
Washington, D. C. 

A report of the Bureau of Steam Engi- 
neering, Navy Department, for the year 
1902, contains results of an elaborate 
series of tests with the Hohenstein boiler. 
A model plant was set up, the conditions 
approximating as closely as possible those 
obtaining on naval vessels. This plant 
included a Hohenstein experimental 
boiler, enclosed in a steel compartment, 
with all necessary appliances. ‘The work 
included comparative tests of coal and 
oil made with this boiler. Severe tests 
with coal demonstrated that the boiler has 
the endurance and efficiency of any water- 
tube boiler used in a foreign battleship. 
Careful measurements were made of the 
temperature of the gases in various parts 
of the furnace. Natural and forced 
draughts were employed. After complet- 
ing the tests with coal, it was decided to 
place the boiler at the disposal of manu- 


facturers of oil-burning devices, and this 


has been done in a number of cases, and 
the work is still going on. The report 
gives the results of several of these tests, 
and states the conditions under which 
they must be made. It is thought that by 
making these tests with oil with a boiler 
that has been tested with coal, compara- 
tive results of much value will be ob- 
tained. The bureau has also investigated 
the use of oil for fuel on ships, and has 
come to the conclusion that while this may 
be desirable for merchant vessels, it does 
not seem desirable for naval vessels which 
do not ply between two fixed ports. 
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A MODERN ELECTRICAL EQUIPMENT 
OF AN ENGLISH INFIRMARY. 


BY FRANK C. PERKINS. 


One of the most recent as well as most 
interesting applications of electricity in 
an English infirmary is that of the North 
Staffordshire Infirmary, the new installa- 
tion of which was inaugurated by the 
Duchess of Sutherland a few weeks ago. 
The necessary power for the operation of 
this electromedical plant is supplied from 
the power plant of the Potteries Electric 
Traction Company, whose mains pass 
near the building. 

The current is utilized by charging a 
storage battery installation consisting of 
twenty-eight chloride accumulators, each 
cell having a capacity of sixty ampere- 
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MOTOR ALTERNATOR AND DISTRIBUTING BOARD, 
AT ENGLISH INFIRMARY. 


hours. The various rooms containing the 
X-ray apparatus, the large electric bath 
and controlling board, as well as arm 
baths and other electromedical apparatus, 
are shown in the accompanying illustra- 
tions. The arrangement of the apparatus 
was designed by Dr. Armstrong, of Bux- 
ton, and the plant was installed by Mar- 
shall & Woods, of Gray’s Inn road, Lon- 
don. 

The batteries are connected in series, 
and in three of the rooms resistance is 
obtained by several five-light fittings, 
while a double-throw switch is installed 
in order to make it impossible to make 
connections with the battery when it is 
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being charged. Five circuits are carried 
to the electric baths from a _ six-way 
double-pole junction board, while another 
circuit supplies a small one-third horse- 


LARGE BATH AND CONTROLLING BOARD, AT 
ENGLISH INFIRMARY. 


power motor-generator, the dynamo of 
which is an eight-pole alternating-current 
machine, supplying two amperes at fifty 
volts. 

This motor-generator set is also con- 
nected to a board with five circuits to the 
electric baths, allowing alternating cur- 
rent to be used when desired. The fuses 
are used in the motor circuit only, and 
not in the alternating-current lines to 


SWITCHBOARD AND ARM BATHS, AT ENGLISH 
INFIRMARY. 

the baths, which, if interrupted by the 

blowing of a fuse, might give a severe 

shock to the patient. If the motor cir- 

cuit fuse is blown the high speed of the 
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motor and the momentum of the arma- 
ture would prevent a sudden shock to 
the person taking the bath. 

The five circuits connect the batteries 
and motor-generator to several large elec- 
tric bathtubs and small arm and foot- 
baths, and cither alternating or direct 
current may be used at will by operating 
the proper switches. The controlling 
board is designed so that the outer termi- 
nals of the double-pole, two-way switch 
are joined to the first pair of terminals 
of the alternating and direct-current con- 
necting boards. The centre terminals are 
connected through two twenty-five-volt, 
five-candle-power lamps to the ends of a 
resistance of about 250 ohms, while the 
bath terminals are connected to the rheo- 
stat and to an arm which makes a slid- 
ing contact. 

A very gradual cutting out of the re- 
sistance gives good regulation, and the 
heavy rush of current from short-circuits 
in the bath is prevented, and unpleasant 
effects from accidental interruption of 
the bath circuit are largely obviated. The 
controlling switchboard is supplied “with 
a voltmeter reading to fifty volts, and a 
milliampere-meter reading from 0 to 300 
milliamperes. 

The controlling boards for the arm and 
foot-baths are similar to the large baths, 
as noted in the illustrations, except no 
measuring instruments are used. The 
baths are of porcelain and the electrodes 
are of tin and copper in wooden frames, 
with the usual binding-posts. In addi- 
tion to the instruments shown in the view 
of the large electric bath, an ammeter and 
voltmeter for measuring the alternating 
current used have been installed. 

The battery is also utilized for supply- 
ing lights for the operating room, as well 
as such current as is required. It is 
stated that the main object of the electric 
baths in this infirmary is to treat the 
many cases of paralysis due to lead pois- 
oning. A large number of the patients 
of- the North Staffordshire Infirmary is 
afflicted with this trouble, as a certain 
class of pottery workers is very liable 
to have this terrible disease and it is to 
cope with the paralysis due to this lead 
poisoning that this installation has been 
equipped. 

The Roentgen ray apparatus was in- 
stalled in this English infirmary by Mr. 
L. Miller, of Hatton Garden. This ap- 
paratus consists of the usual fluoroscope 
photographic apparatus, X-ray tube and 
coil. The ten-inch coil is operated from 
a portable set of storage batteries charged 
through a four-pole, double-throw switch. 

The special arrangements of the stor- 
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age batteries, obviating the possibility of 
the patients receiving a shock from the 
000-volt charging railway line, was de- 
signed by Mr. Frank Miller, of the Pot- 
teries Traction Company, who also had 
charge of the installation of the entire 
plant. The electric baths are expected to 
be of great advantage to the sufferers 
from lead poisoning in North Stafford- 
shire, although the number of cases is not 
at present so large on account of the new 
factory acts recently adopted in England. 
The Speed of Electric Cars in the 
United States and Abroad. 

The Association of Municipal Tram- 
way Managers of Great Britain, at the re- 
quest of the British Board of Trade, has 
compiled some statistics relating to the 
speeds of tramway cars in this country 
and Europe. The tables are not as yet 
complete, but some of the data secured 
may be of interest. Figures obtained 
from the electric railway companies of 
England and Scotland show an average 
speed, including stops, for city routes of 
6.68 miles per hour. A few suburban 
lines have a speed of 7.02 miles per hour, 


including stops. The average distance 
between stops is about 200 yards. The 
figures given for American roads are not 
by any means complete. These show that 
the average speed of the railways in some 
of the principal cities in this country is 
8.13 miles per hour for city routes. The 
average speed for suburban roads is 16.67 
miles, both including stops. The statis- 
tics for towns in the continent of Europe 
are quite complete, and show an average 
speed of 7.2 miles per hour within the 
city, and of 9.6 miles on suburban roads, 
both including stops. The average dis- 
tance between stops varies considerably, 
the maximum being about 327 yards, and 
the minimum, 173 yards. 

=> 


Journal of the British Institution of 
Electrical Engineers. 

The February issue of the Journal of 
the British Institution of Electrical En- 
gineers has been received. This is a valu- 
able number of the Journal, for it con- 
tains three notable papers: President 
James Swinburne’s address, upon “Some 
Limits in Heavy Electrical Engineering ;” 
Sir Oliver Lodge’s paper, “On Electrons,” 


and Dr. J. A. Fleming’s paper on “The 
Photometry of Electric Lamps.” A fourth 
interesting paper is that by Messrs. R. S. 
Hutton and J. E. Peteval, upon “High- 
Temperature Electrochemistry, Notes on 
Experimental and Technical Electric Fur- 
naces.” Mr. F. Gill contributes a short 
note upon “A Hydroelectric Phenome- 
non,” and there is also a form of model 
general conditions for electricity works 
contracts. The issue is quite large, con- 
taining, as it does, 276 pages. 
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Electrical Patents. 


A novel thermostat for automatic elec- 
tric fire-alarm systems has been patented 
by Mr. John M. Latimer, of Philadelphia, 
Pa., and the patent obtained thereon has 
been assigned to the United Pneu- 
matic Fire-Alarm Telegraph Company, of 
New York city. The idea of the inventor 
is to provide a device which is reliable in 
action, it being in normally open circuit 
and so constructed that it is extremely 
sensitive to the action of heat caused by 
fire in the room wherein the thermostat 
is located. A casing or box is employed, 
which is composed of a base-plate, upon 
which is seated a hollow cap having its 
outer end open, these parts being secured 
together by means of a central spider 
frame and a bolt passing therethrough 
and through the base. Binding-posts pass 
diametrically through the cap and are 
threaded at their otter ends for suitable 
nuts, which secure the line wires forming 
a part of the electric fire-alarm system. 


THERMOSTAT. 


The inner ends of the binding-posts sup- 
port upon the inner wall of the cap or 
hollow member fixed and movable con- 
tacts, respectively, for closing the elec- 
tric circuit. The fixed contact consists 
of a piece of metal fastened to the inner 
end of one binding-post and provided at 
one end with an out-turned lip, the mov- 
able contact being in the form of a curved 
spring fastened at one end to the other 
post and being arranged to move into en-| 
gagement with the fixed contact lip. It 
is normally held out of such engagement, 
however, by a fuse member, consisting of 
two semi-circular sections fastened . to- 
gether by soft solder, one of these sections 
being secured to the free end of the 
spring to hold it out of engagement with 
the fixed contact, the other end being 
suitably connected with a hook arranged 
upon the inner face of the cap. The parts 
while enclosed in the casing are 80 af- 
ranged that hot air can have free access 
thereto, and thus when a fire occurs the 
heat thereof will act upon the fuse, and 
melting the solder will free the sections 
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from each other. As a result, the movable 
contact will spring into engagement with 
the fixed contact, thereby closing the elec- 
tric circuit. 

A transformer for changing the voltage 
of an alternating electric current has been 
invented by Messrs. Otis J. Depp and 
James P. Hunted, both of Dallas, Tex. 
The transformer is intended more par- 
ticularly to admit of varying the voltage 
of an alternating current to supply a 
lamp or group of lamps of low voltage 
capacity, such transformer being simple 
of construction and consequently com- 
paratively inexpensive of production. An 
iron tube is used, which is slotted longi- 
tudinally from end to end and encloses 
a Swedish iron core made of a number of 
strands of wire or laminations of soft 
iron. The slot receives a spacing strip 
of fibre or other non-conducting mate- 
rial, which prevents the walls of the slot 
from coming together. Around the com- 


v TRANSFORMER. 


. l 
pleted core is placed suitable insulation, 
over which is wound the insulated mag- 
net wire, forming the primary coil. The 
coil is covered with insulation, and upon 
the same is wound the secondary coil. 
The secondary coil is provided with a 
series of loops or branches connected to 
thereof, from 
which a number of leads may be con- 
necled to proper terminals, so that by 
means of a switch several voltages can be 
obtained from the secondary coil. When 
used for controlling miniature lamps, for 


“: which the device is primarily designed, 


the voltage may be stepped down from 
110 volts to one volt and up to ten, in as 
many divisions as may be required. It is 
possible, however, to use a lower primary 
voltage and obtain a correspondingly low 


` Toltage from the secondary wire. 


A novel electromagnet has been pat- 
ented by Mr. George H. Young, a resident 
of Elmira, N. Y. The object of the in- 
vention is to provide a powerful and ef- 
lective hand-manipulated magnet at a 
low cost for separating iron and steel 
ii cuttings, dust and the like from 
Tass or other snbstanc:s in which they 
es be loosely held or intermixed. A 
teel or soft iron bar, preferably round 
' cross-section, is employed, and is bent 
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into the form of a U, or, in other words, 
This bar forms the 
core of the magnet, the two ends con- 
stituting the positive and negative poles 
thereof. Upon each leg is a spool wound 
with wire in the usual manner, the outer 
coils being covered by a moisture-proof 
Two wooden blocks are clamped 
together between the spools, and the two 
ends of the wire cable are led into the 


horseshoe-shaped. 


jacket. 


spools through suitable grooves provided 
in the ends of one of these blocks. The 
wire running from one spool to the other 
is carried along the inside of one block 
and thus the wires are protected from 
breakage or other damage. Two washers 
of fibre or other non-conductive material 
form the upper ends of the spool, and in 
one of these washers is a suitable socket 
within which is placed a push-button 
switch for making and breaking the cir- 
cuit. The bend of the core-bar forms 
the handle of the magnet, and the 
location of the push-button is such 
that it may be readily manipulated by 
the thumb, and the finger of the 
hand grasping the handle. In oper- 
ation the wire cable leading to the mag- 
net is attached to any source of electric 
current supply, either to a dry cell or 
other battery or to an electric light cir- 
cuit of either direct or alternating cur- 
rent. The handle is then grasped by the 
hand with the thumb or finger pressed 
on the push-button to establish the cur- 


| 
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ELECTROMAGNET FOR SEPARATING METALS. 


rent through the magnet coils, thereby 
exciting the poles of the magnet. The 
magnet is then moved to and fro through 
the material or substance containing the 
iron or steel particles, which particles are 
drawn to the poles in accumulations of 
more or less extent according to the 
strength of the magnet produced by the 
passing current. After a sufficient quan- 
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tity has been gathered upon the ends of 
the magnet it is removed to a place of 
deposit, and upon releasing the push- 
button and breaking the current the par- 
ticles will drop away immediately from 
the magnet. By repeating the process a 
sufficient number of times every particle 
of iron or steel down to the finest dust 
will be removed from the substance to be 
cleaned. 

Mr. George N. Eastman, of Chicago, 
Ill., has patented new means for measur- 
ing electric currents. He provides a sen- 
sitive measuring instrument, preferably 
in the form of a sensitive potential meas- 
uring device, such as a millivoltmeter, 
and he also employs a compensating de- 
vice, with which the measuring instru- 
ment is connected in shunts with the con- 
ductor carrying the current to be meas- 
ured. The compensating device is closely 
associated with the conductor carrying 
the current, and has a very high resist- 
ance as compared with the resistance of 
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MEANS FOR MEASURING ELECTRIC CURRENT. 
the measuring instrument. The points in 
the conductor where connection with the 
instrument and compensating device is 
made, are arranged suitably distant from 
one another in accordance with the capac- 
ity of the instrument and the resistance 
of the same and of the compensating de- 
vice, these points being desirably as far 
apart as possible, to secure greater accu- 
racy. By this arrangement the compen- 
sating device, which is closely associated 
with the conductor, varies in temperature 
just as the conductor varies. In other 
words, the temperature of the two is al- 
ways the same, and, as a result, the re- 
sistance of the conductor and compensat- 
ing device will vary correspondingly. 
Variations in temperature will, therefore, 
not disturb the relative resistance between 
the compensating device and conductor, 
and inasmuch as the resistance of the in- 
strument is very small as compared with 
the resistance of the compensating device, 
the error of the instrument is exceedingly 
small, so small as to be negligible for all 
practical purposes. As a convenient ar- 
rangement, the compensating device can 
consist of a coil or length of fine wire of 
either the same material as that of the 
conductor of a different material. It is 
desirably of such material as to have the 
same heat coefficient as the conductor. 
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Overlapping in Scientific Societies. 

In his recent address before the British 
Physical Society, the president, Dr. R. T. 
Glazebrook, called attention to the over- 
lapping of the work of the scientific and 
technical societies, and suggested that 
consideration be given to the matter to 
avoid this if possible. He first said that 
the growth of the Physical Society had 
not been what it should have been the 
last few years, and thought that this 
wag due to the fact that technical science 
has proved more attractive. The work 
of the society has also grown narrower 
in the last few years, while papers were 
presented before the technical societies 
which were of purely physical character. 
He suggested that matters might be im- 
proved by printing and distributing 
papers before the meetings, as this was 
the only way in which a satisfactory dis- 
cussion could be secured. Moreover, the 
rules of the society prevented the pnblica- 
tion of more than a brief abstract of any 
paper in the technical journals, and this 
naturally prevented a desirable wide cir- 
culation of scientific studies. Other rea- 
sons for the unsatisfactory growth of the 
society, he said, were the need of a suit- 
able home and the unsatisfactory hour 
at which meetings were called—5 P. M. 
This prevented the presence of many per- 
sons engaged in industrial work—Ab- 
stracted from the Electrician (London), 
February 20. 

# 


The Locating of Short-Circuits on Concentric 
Mains. 

Mr. Arthur T. Cooper here gives an 
account of a recent experience which he 
had in locating a dead short-circuit on a 
400-volt direct-current feeder. The 
cable is lead covered and armored. It is 
about 1,000 yards long, has a cross-sec- 
tion of 0.4 square inch. As no other 
heavy cable was available for a loop test, 
the following tests were made: A bridge 
test, using one of the pilot cables and a 
stretched wire resistance to complete 
the bridge, the other pilot wire being used 
as galvanometer lead. The result showed 
the fault of twelve yards from the sta- 
tion. The resistance of cable from each 
end was then taken by fall of potential, 
and the resistance of the fault was al- 
lowed for. The result showed the fault 
863 yards from the station. The tele- 
phone method was applied, and a dis- 
tinct result obtained at 914 yards from 
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the station. The fall of potential was 
then taken, the joint box being opened 
a short distance from the station. The 
result showed the fault 680 yards from 
the station. Next, the ohmic resistance 
test was taken by running a dynamo on 
the fault and taking volt-ampere read- 
ings with a heavy current flowing. No 
allowance was made for the resistance 
of the fault, and the results show that 
the break was 915 yards from the sta- 
tion, As this last test and that where 
the telephone was used agreed, the cable 
was opened at the point indicated, and 
the fault was found. It was thought 
that the results of these tests indicate 
that in locating faults several methods 
should be used before opening the cable. 
—Abstracted from the Electrical Times 
(London), February 19. 
# 

Standards for Electric Supply Mains. 

The Cable Makers’ Association of 
Great Britain has issued new standards 
relating to underground electricity sup- 
ply mains, the data for which are given 
in tabular form in this article. ‘These 
tables give the number and diameter of 
the conductor strands, the calculated 
and maximum allowable resistance, di- 
mensions of the dielectric between con- 
ductors and the outside sheathing for 
various potentials and various types of 
cable. An increase of five per cent in 
the resistance of the cable is permissible 
over the calculated value. The resistance 
of each conductor of a twin or multi-core 
cable will be two per cent higher than 
that of a single cable for the same area. 
These standards also specify the voltage 
at which cables shall be tested, both be- 
fore and after laying. Thus, a cable, 
if working on a 500-volt circuit, must be 
tested at 2,500 volts for fifteen minutes 
at the shop if the insulation is paper, 
and at 1,500 volts for the same time if 
jute insulation is used. After being laid, 
both styles of cable must be tested at 
1,000 volts for one hour. Cables for high 
pressure must be tested at the following 
voltages: 


Working Test at Shops. Test When Laid. 
Pressure. Volts for 15 Volts for One 
Volts. Minutes. Hour, 
2.000 10,009 4.000 
8.10000 12,009 6.000 
6.009 20.000 12.000 
10,000 30,000 20,000 


Tt is permissible to use these cables at 
voltages ten per cent in excess of those 
specified. The allowable variation in 


thickness of dielectric at any point is ten 
per cent below the standard minimum 
thickness. Standards are also given for 
the diameter of the galvanized steel 
armored wires for cables of various di- 
ameters.—Abstracted from the Mechan- 
cal Engineer (London), February 21. 
A 
The Osmium Lamp. 


Some interesting figures are here given 
by M. Remane, of tests with osmium 
lamps in Berlin. In this installation 
there are about 300 lamps which have 
been in use for ten months. The lamps 
have been burning 800 hours and show 
no diminution in candle-power, the con- 
sumption of energy being 1.5 watts per 
enndle. Tests have also been made by 
the German Society for Incandescent 
Gas Lighting, which give the following 
figures: 


Intensity , 
Voltage. Luminosity. Watts Per 
Volts. Candles. Candle. 

Commencement of 

the test.......... 39 33 1.54 
At the end of 500 

hours... i ess gaves 39 $2.4 1.4 
At the end of 1,000 

NOUPS:. 50064408 31.7 1.5 


‘These lamps were fed directly from the 
Berlin lighting system by means of a 
transformer, and have been subjected to 
all the variations in potential of the clr 
cuit, Tests showed that the mean life 
of these lamps was about 900 hours. 
Three other tests have been made, which 
give results as satisfactory. Lamps 
manufactured for thirty-eight volts and 
thirty-two candles can be submitted to a 
voltage fifty per cent in excess of this 
without blackening, the energy increasing 
by one-half watt per candle. If the volt- 
age is increased by sixty or seventy per 
cent, the lamp apparently does not de- 
teriorate. The luminous intensity TIses 
to about 400 candles, and the consump- 
tion of energy falls to about 0.3 watt per 
candle; but the life of the lamp 1s Con- 
siderably reduced. The voltage may, how- 
ever, be increased twenty per cent without 
the least deterioration. The. disad- 
vantage of the lamp is that it can not be 
used on direct-current circuits unless Con- 
nected two or more in series, because of 
the low potential. On alternating C 
cuits the necessary potential may be ob- 
tained by means of a transformer or 4 It 
actance coil, the latter method being prt 
ferred. It is stated that the price of the 
lamps is slightly over $1,—Abstracted 
and translated from l Électricien (Paris), 


February 2 
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Electric Power Transmission at Arbroath, 
Scotland. 

An interesting electrical installation is 
being made in the textile mills of Andrew 
Lowson, at Arbroath, Scotland, which is 
here described by R. D. Munro. This 
company owns six mills, situated in dif- 
ferent parts of the town, and previous to 
the alterations now going on, had sep- 
arate steam plants in each building. The 
engines were of the beam type, and power 
was transmitted from main shafts through 
bevel gears and upright .shafts to the 
various floors in each factory. These old 
plants are now being taken out, and a 
main power station for all six buildings 
has been constructed. Due to local con- 
ditions, it was found impossible to place 
the station centrally, and it was therefore 
located at one end of the group of build- 
ings. The station will contain six Lan- 
cashire boilers, and is located con- 
veniently for coal and water supplies. The 
engine room contains two compound en- 
gines of the Willans type, each of 825 
indicated horse-power, and each having 
three cranks. These receive steam at 145 
pounds per square inch, and run at 270 
revolutions per minute. Each drives di- 
rectly a 600-kilowatt Schuckert, 530-volt 
generator. The switchboard is quite 
simple and contains but three panels. The 
main feeder cables are run from the gen- 
erating station in two six-inch cast-iron 
pipes. There are four single-core, paper- 
insulated cables. The pipes are carried 
partially on brackets fastened to the ex- 
ternal walls of the several mills, and 
partially in a three-inch cast-iron pipe 
laid a foot below the bed of the stream 
running past the several buildings. The 
total distance from the power-house to 
the furthest mill ıs 470 yards. The re- 
moval of the old engines left ample room 
for installing the motors. These vary in 
capacity from 45 horse-power to 150 
horse-power, and are belted to the counter- 
shafts. In the spinning mill a variation 
in speed is necessary, and here the motors 
have been provided with shunt regu- 
Jators, allowing a change of about ten per 
cent. In certain of the mills it was nec- 
essary to enclose the motor in dust-proof 
boxes. These are arranged above the 
floor so as not to interfere with passage- 
ways, and are ventilated by pipes drawing 
air from the outside of the building. The 
motors are provided with oil-cooled start- 
ing boxes. Lights for the buildings are 
supplied by a thirty-kilowatt motor-gen- 
erator set, and 105-volt lamps are used. 
One generating set has been operating for 
about twelve months, and has given satis- 
faction in every respect as to fuel, 
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economy and steadiness in running, while 
the advantage of steady running in this 
industry is alone sufficient to justify elec- 
trical operation, irrespective of other 
cconomies incidental to this method of 
driving.—Abstracted from Engineering 
(London), February 13. 
P 

The Contact Resistance of Carbon Brushes. 

M. Bourguignon has made an ex- 
haustive study of the contact resistance 
between carbon brushes and commutators. 
The study was divided into two parts. 
The first is an attempt to determine the 
best conditions of operation, and the sec- 
ond to determine the best quality of car- 
bon for various conditions of pressure, 
speed and current density. To measure 
this resistance, a special brush was at- 
tached to, but insulated from, one of the 
brush-holders. This rested on the com- 
mutator in a position beside one of the 
brushes in use. Between this exploring 
brush and the collecting brush a volt- 
meter is connected, contact to the collect- 
ing brush being made through insulated 
springs at the top of the brush, so that 
errors due to the resistance of the brush 
were eliminated. It was assumed that 
the resistance of the copper segments of 
the commutator was negligible. To avoid 
errors due to a distorted field, the arma- 
ture was driven by an auxiliary motor; 
and to simplify the work, the fields of the 
machine under test were separately ex- 
cited. To determine the pressure upon 
the collecting brush a small current was 
passed through this with the armature 
stationary. Then by attaching a spring 
balance to the brush and pulling up on 
this until the brush just left the surface 
of the commutator—which was indicated 
bv the appearance of a spark—the press- 
ure was accurately measured. Tests were 
made for varying speed, varying pressure 
and varying current density, other factors 
remaining constant in each case. The re- 
sults of the tests are given graphically. 
These show a decreasing resistance as the 
current density increases, and an increas- 
ing resistance with an increase in the 
speed, the values varying from one ohm 
per square centimetre, and over, to about 
0.05 of an ohm per square centimetre. 
The resistance decreased with an increas- 
ing pressure. An attempt was made to 
determine that brush pressure which 
would give the least commutator losses. 
As the resistance varies inversely with the 
pressure, but the friction losses vary with 
the pressure, there should be one point at 
which the sum would be a minimum. 
Curves are plotted to illustrate this, and 
it is shown that the proper pressure is 
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that at which the tangents to curves 
representing the Joule loss and the fric- 
tion loss have equal inclinations to the 
axes. Ten samples of brushes were ex- 
perimented with, some being copper- 
plated, and others not plated. The re- 
sults of the work indicate a value of re- 
sistance considerably less than that given 
by Arnold.—Abstracted and translated 
from the Bulletin de la Société Inter- 
nationale des Électriciens (Paris), Jan- 
uary. 
A 

Radio-Activity of Ordinary Materials. 

It is well recognized that air in an 
ordinary vessel possesses the power of 
conducting electricity, although to a 
slight extent. The subject has been in- 
vestigated by Mr. R. J. Strutt, and he 
has found some interesting results. This 
effect has been referred to as the spon- 
taneous ionization of the air, which sug- 
gests that the conductivity is in some way 
an essential property of the air. It has 
been found that when a large vessel is 
used the amount of ionization is not pro- 


portional to the pressure, but tends 
toward a limit. This is exactly the be- 
havior that might be expected if the ef- 
fect was due to a feeble radio-activity of 
the walls of the vessel. The author has 
carried out a series of experiments to 
decide this question, with vessels con- 


structed of various materials, among 
others, tin-foil, copper, lead, glass, 
platinum, aluminum, ete. These ma- 


terials were made into cylinders thir- 
teen centimetres in diameter. A cen- 
tral wire, charged and connected to an 
electroscope, formed the leaking system. 
The electroscope was exhausted, and the 
insulation was tried before each experi- 
ment to prevent leakage at other points. 
The results show marked differences in 
the rate of leakage when different mate- 
rials constitute the walls of the vessel. 
This seems to indicate that the greater 
part, if not the whole of the observed 
ionization of air, is not spontaneous, but 
due to Becquerel rays from the vessel. 
It was noticed that the rate of leak, al- 
though constant for samples taken from 
the same stock, varied with samples of the 
same material taken from different stocks. 
The results were compared with the activ- 
ity of uranium by placing a small crystal 
of this material within the cylinder. 
Results showed an activity for uranium, 
surface for. surface, about 3,000 times 
greater than that of platinum; platinum 
giving the greatest results of any of the 
other materials tried. It is possible that 
this radio-activity of ordinary materials 
may be due to traces of more active sub- 
stances, as only an infinitesimal portion 
of radium would be required. Radium is 
100,000 times more active than uranium, 
so that one part of radium in 300,000,000 
parts of platinum would suffice to account 
for the observed effects.—A bstracted from 
Nature (London), February 19. 


388 


Vol. 42—No. 11 


INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Multi-Speed Motor Applications. 

In the ordinary variable speed motor 
equipment it is sometimes found incon- 
venient to adjust the speed to the exact 
requirement of a particular case, the speed 
of the motor being governed by either a 
rheostat or controller, or some circuit- 
changing device, and the number of 
speeds obtainable depending on the num- 
ber of contact points or steps in the con- 
trolling device. It is not possible to ob- 
tain a speed between each step, and in 
the case of variable speed motors operat- 
ing power pumps, this is sometimes neces- 
sary. | 

The accompanying illustration shows a 
multi-speed motor, direct-coupled to a 
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Electric Power Equipment for the 
Osaka Military Arsenal, Japan. 
One of the most complete and up-to- 

date electric power plants recently in- 

stalled in Japan is located at the Osaka 

Military Arsenal. This installation was 

made for the purpose of operating the 

electric cranes and blowers for the cupolas 
in the new foundry just completed. The 
foundry is built of red brick, with a cor- 
rugated iron roof, the inside dimensions 

being 86 metres 300 by 33 metres 400. 

It is equipped with four 10-ton, one 25- 

ton and one 20-ton Morgan cranes; also 

four 4-ton and six 7-ton cupolas, two 
being made by the Whiting Foundry 

Equipment Company, and the others in 
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power pump, the manufacturer claiming 
that any desired rate of speed can be ob- 
tained by the feature of control embraced 
in this system. In this way the rate of 
pump discharge can be regulated to suit 
exactly that required, by turning the 
hand-wheel on top of the motor. With 
this, as may easily be seen from the illus- 
tration, there is no auxiliary controlling 
apparatus, the machine being entirely 
self-contained, the motor driving the 
pump with a large rawhide pinion gear. 

This motor is made by the Stow Manu- 
facturing Company, of Binghamton, 
N. Y., the control system of which is well 
known. Among the advantages which the 
manufacturer claims for this motor is 
that of uniform efficiency throughout the 
entire range of speed, this being prac- 
tically as high at one end of the speed 
range as at the other. This motor is well 
adapted to the individual driving of ma- 
chine tools. 


the arsenal itself. Four Root blowers, 
each driven by a Westinghouse forty- 
horse-power, type “C” induction motor, 
supplying the blast for these cupolas. 

The power-house is equipped as fol- 
lows: In the boiler room are two Sulzer- 
Frere Cornish shell boilers, centre-fired, 
each having heating surface of sixty-two 
square metres and a grate surface of 1.8 
square metres. Each boiler is complete 
with its own heater, consisting of two plain 
cylinders, each of 600 millimetres diam- 
eter and of the same length as the boilers. 
These heaters are mounted over the boiler 
shells and suspended from the angle irons 
supporting the brickwork. One Worth- 
ington duplex pump and one restarting 
injector are provided for supplying feed 
water to the boilers. 

In the engine room there are two 
Sulzer-Frere vertical, tandem-compound, 


single, balanced-crank engines with high- 
pressure cylinders, 325 millimetres in 
diameter, low-pressure cylinders 475 mil- 
limetres in diameter and stroke 300 milli- 
metres, operating under a steam pressure 
of eight atmospheres at 257 revolutions 
per minute. The low-pressure cylinders 
have a fixed cut-off, and the high-press- 
ure cylinders a variable cut-off. Each 
engine is provided with a heavy fly- 
wheel, by means of which the angular 
variation of the engine speed is reduced 
to a minimum. The condensers are a 
part of each engine, operating from the 
crank-shaft by eccentrics. 

Direct coupled to each engine is a 
Westinghouse 100-kilowatt, 220-volt, 3- 
phase, 3,600-alternation, composite-wound 
generator of the two-bearing, revolv- 
ing-armature type and standard con- 
struction. The armatures are of the 
slotted drum type, the cores being built 
up of laminated sheets of steel pressed 
on the cast-iron spider and held in place 
between two end-plates. The armature 
windings consist of strap-wound coils 
formed and insulated before being placed 
in the slots, the coils being held in the 
slots by retaining wedges of hard fibre, 
thus requiring no bands. Two 1114-kilo- 
watt, 125-volt, multipolar exciters, driven 
by belt from the main engines, furnish 
field current for the separate field of the 
generators, each exciter having sufficient 
capacity for two generators. The switch- 
board, to which the two generators are 
connected in parallel, is of the Westing- 
house standard type “8” construction. 
There are two 3-phase feeders, of 0000 
B. & S. gauge each, leading out from the 
power-house to a distribution panel lo- 
cated at a convenient point in the foundry 
from which the circuits of the various 
cranes and blowers are supplied. Before 
any load was put on the generators they 
were synchronized, and it was noted from 
the ammeters and tachometers that there 
was no perceptible angular variation in the 
engine speeds and no cross-currents flow- 
ing between the armatures. As it was not 
possible to get a steady motor load, the 
generators were given a trial run on 2 
non-inductive load. This load was ob- 
tained by rigging up three water barrels 
with iron-plate terminals, three plates 
being fastened at the bottom of the bar- 
rels and the other three lowered into the 
water by pulleys overhead. The artificial 
load thus secured provided an_ excellent 
means. for propertly adjusting the com- 
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pensating field for perfect parallel opera- 
tion and for taking care of the full range 
of the machines. After this test a full- 
load run of two hours was made with the 
cranes and blowers working. 

The cranes are all equipped with West- 
inghouse, type “C,” variable-speed induc- 
tion motors and Westinghouse crane con- 
trollers. The very close regulation of the 
motors and the perfect control of the 
cranes were subjects of much comment 
by the directors of the arsenal. | 

The design of the power-house and 
foundry, together with the layout of all 
machines in the latter, came directly 
under the supervision of Mr. G. Kuwada, 
the mechanical engineer of the arsenal. 
The foundry is a model of completeness 
in every detail and reflects great credit 
upon Mr. Kuwada, who is one of the most 
clever engineers in Japan. All of the 
electrical apparatus, as well as the cranes, 
blowers and two cupolas, were supplied 
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by Messrs. Takata & Company, who are 
the sole agents in Japan for the Westing- 
house Electric and Manufacturing Com- 


pany. 
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Circuit-Breakers. 

The circuit-breaker designed to open 
the circuit on an overload or short-circuit 
must of necessity be absolutely reliable 
and certain in its opera- 
tion. The use of lami- 
nated contacts introduces 
a large factor of safety 
into this operation, but 
there are other features 
which are almost equally 
important; for example, 
the latch-holding device is 
an important one. 

One of the difficulties 
of designing a satisfac- 
tory latch is in making 
it as frictionless as pos- 
sible. Appreciating this 
point, the manufacturer 
of the apparatus shown in 
the accompanying en- 
gravings adopts a form of 


roller latch as being 
the one most promis- 
ing to accomplish 
the desired result. 

This latch is built 
up of laminated tool 
steel, which, after be- 
ing securely riveted 
together, is accurate- 
ly machined and 
hardened and then 
ground in a special 
fixture to the exact 
arc of the circuit in 
which its engaging 
surface moves over 
the roller. 

The roller is made 
of tool steel hard- 
ened and ground. 
It is therefore held 
closed with certainty, 
and can be released 
upon an overload oc- 
curring with a minimum amount of en- 
ergy of the magnetic portion of the cir- 
cuit-breaker. 

In addition to the latch being made as 
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above, it is also provided with a small 
lever pivoted thereto, which increases its 
sensitiveness at the time of the overload 
or short-circuit, and yet at the same time 
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does not introduce any uncertainty of the 
circuit-breaker flying open when it is oper- 
ating normally, without an excessive flow 
of current. 

This construction enables this circuit- 
breaker to open not only on a short-cir- 
cuit, but also on the least overload. If 
the core of the solenoid, which actuates 
the latch, is raised to its uppermost posi- 
tion, so that it can impart no hammer 
blow whatever to the latch, it is stated 
that this circuit-breaker will open at cur- 
rents amounting to, or less than, the nor- 
mal current for which the circuit-breaker 
is intended to continuously carry. 

This sensitiveness of the latch is there- 
fore of vital moment, as there are condi- 
tions found in practice in which the core 
of the solenoid will be started in its up- 
per travel by an overload, and the amount 
of current may drop gradually as the core 
of the solenoid rises, in such a manner as 
to prevent the core hitting the latch with 
a hammer blow effect at this limit of 
travel. 

This circuit-breaker is made by the 
General Incandescent Are Light Com- 
pany, New York city. 
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A New Wire Shade-Holder. 

In the accompanying illustration is 
shown a new form of shade-holder which 
is claimed to be rapidly gaining ground 
in the electrical field. One of the prin- 
cipal features of this shade-holder is its 
simplicity and rigidity. It being very 
flexible, the shade does not suffer from 
vibration, and the attachment is made 
with the greatest ease. The holder affords 
four points for support, and is attached 
by opening the clamp as may be seen in 


OPEN CLASP AND SLIP PRONGS UNDER 
LIP OF SHADE, 


the illustration, spreading the prongs of 
the holder, passing it over the rim of the 
shade and then pinching the prongs to- 
gether and slipping over the clamp. This 
holder is made by the Jem Shade-Holder 
Company, 503 Fifth avenue, New York 
city. j 


<e 


The Engineering College of the 
University of Illinois. 

There are now more than 600 students 
at the engineering college of the Uni- 
versity of Illinois, the attendance having 
more than doubled in three years. The 
demand for its graduates is greater 
than the supply. This increase in at- 
tendance has overcrowded many depart- 
ments there, and immediate relief is 
necessary. The capacity of the foundry 
and forge shop should be more than 
doubled. This can only be done by the 
erection of a new building and adding 
more equipment. The engineering build- 
ing is also overcrowded, as there is a 
serious lack of recitation and draughting 
rooms. To relieve this it is suggested 
that a new building be constructed for 
the use of the department of physics, 
leaving the rooms now occupied by the 
physical department for the engineering 
departments. The matter is now before 
the Illinois Legislature, asking for a liberal 
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appropriation to carry out these plans. 
Illinois is the third state in regard to 
manufacturing industries in the country, 
and can not only afford a generous ap- 
propriation for the carrying on of tech- 
nical instruction at the state university, 


but can not afford to neglect this impor- 
tant work. 


New York Electrical Society. 

The 233d meeting of the society will 
be held in the lecture room of the Ameri- 
can Institute, 19 West Forty-fourth 
street, Wednesday, March 18, at 8 P. m. 
Professor R. H. Thurston will lecture on 
“The Steam Turbine to Date.” 

Professor Thurston is an authority on 
the subject of steam engineering, and his 
views on the subject of steam turbines 
will give the members of the society a 
definite and invaluable review of the 
actualities and possibilities of the situa- 
tion. The course of the argument will 
comprise : 

1. The beginnings of the steam tur- 
bine. 

2. The 
theory. 


3. The turbine is not a thermodynamic 
machine. 


4. The economies and the wastes of the 
turbine. | 

5. The present status of the machine in 
design. 

6. Simple vs. compound turbines. 

7. Performance of the turbine to date. 

8. Opportunities for improvement. 

9. Characteristic advantages. 

10. Trend and promise for the imme- 
diate future. 


The lecture will be illustrated by 
lantern slides. 


fundamental ideas of its 


Report of the Bureau of Equipment, 
Navy Department. 

The annual report of the Bureau of 
Equipment, Navy Department, for the 
year 1902, gives a brief account of what 
has been done in wireless telegraphy by 
the department. The bureau has pur- 
chased two sets each of the Slaby-Arco, 
Braun, Siemens-Halske, Rochefort and 
Ducretet apparatus, and tests are now be- 
ing made with these between the navy 
yard at Washington and Annapolis, Md. 
Arrangements have also been made for 
obtaining a duplicate set of the De Forest 
apparatus, but arrangements with the 
Marconi company have not been possible. 
The bureau favors government control of 
all wireless telegraph stations along the 
coast, and suggests legislation to this 
end. : 
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The American Street Railway 
Association. 


The twenty-second annual meeting of 
the American Street Railway Association 
will be held at the Grand Union Hotel, 
Saratoga Springs, N. Y., Wednesday, 
Thursday and Friday, September 2, 3 
and 4, 1903. 

Papers will be presented on the follow- 
ing subjects: 

“Electric Welded Joints.” 

“The Evils of Maintenance and Cham- 
perty in Personal Injury Cases.” 

“Train Orders and Train Signals on 
Interurban Roads.” 


“Freight and Express on Electric Rail- 
ways.” 

“The Manufacture and Distribution of 
Alternating Currents for City Systems.” 

“Comparative Merits of Single and 
Double-Truck Cars for City Service.” 

“The Right of Way.” 

An extensive exhibit of street railway 
supplies will be made at the hotel head- 
quarters. 

The annual banquet will be held on 
Friday evening, September 4, when the 
officers-elect. will be installed. 

The headquarters of the association will 
be at the Grand Union Hotel. No rooms 
will be assigned prior to April 15. Other 
hotels are the United States, American- 
Adelphi, Congress Hall, Worden and Ken- 
sIngton. 

Railroad rates will probably be as in 
former years. 


The National Electric Light 
Association. 


The twenty-sixth convention of the Na- 
tional Electric Light Association will be 
held at Chicago, Il., May 26, 27 and 28, 
1903. 

The headquarters of the association 
will be at the Auditorium. 

It is expected that there will be a large 
attendance present. 


Engineering Association of the 
South. 


The transactions of the Engineering 
Association of the South have been r> 
ceived. This volume contains a number 
of papers, principally upon civil engineer- 
ing subjects. A paper by T. F. O’Brien, 
entitled “The Engineer in Court,” and 
another, by Mr. Alfred Hume, upon 
“Some Thoughts on Engineering Educa- 
tion,” may prove of interest to electrical 
engineers. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


ST. LOUIS LIGHT COMPANIES SOLD—The announcement 
that the Laclede Gas Light Company and the Missouri Edison 
Light Company have been purchased by the North American Com- 
pany, of New York, has been confirmed. The price paid is said to 
have been $12,825,000. 


VERMONT TROLLEY EXTENSIONS—Preparations are being 
made for the building of a system of electric railroads under char- 
ters granted at the last session of the Vermont Legislature to the 
Franklin County Traction Company, which, it is announced, will 
complete trolley connection between New York and Montreal. The 
new system will comprise seventy-two miles of track, with its 
connections, being the lines of the Burlington Traction Company 
and ‘other roads now building in this state. Valuable water-power 
franchises have also been secured. 


CAR EQUIPMENT FOR THE SUBWAY—The Interborough 
Rapid Transit Company, of New York, has awarded the contract 
for the electrical equipment of the trains on the underground rail- 
way. The General Electric Company received ‘the order for the 
train control, which will be that of the Sprague-General Electric 
multiple unit system; this will be somewhat similar to that in use 
on the Manhattan Elevated Railway. The contract for the motors 
on the cars was divided between the General Electric Company and 
the Westinghouse Electric and Manufacturing Company. 


THE BIDS FOR THE ELECTRIC SYSTEM IN MANILA—A 
syndicate consisting of Westinghouse, Church, Kerr & Company, 
J. G. White, of New York, and Charles Swift, of Detroit, made the 
only bid for the electric street railway and power franchises in 
Manila, under the tender specifications which were announced some 
time ago. The syndicate offered two and one-half per cent of the 
gross receipts for both franchises for fifty years. The German 
electric company which was interested in securing the franchises 
withdrew at the last moment, leaving the field open to the Ameri- 
cans. 


LOUISVILLE LIGHTING DEAL—tThe transfer of the property 
of the Louisville Electric Light Company to the Louisville Lighting 
Company has been formally approved by the directors of the 
Louisville Gas Company. The transfer of the Citizens’ General 
Electric Company having been ratified by the stockholders of 
that corporation, the merger of the two concerns is now practically 
effected. The directors of the gas company, which owns the Louis- 
ville Electric Light Company, have approved the transfer, accord- 
ing to which the property of the Louisville Electric Light Company 
is to be deeded to the new concern in consideration of securities 
paid to the Louisville Gas Company, consisting of $1,600,000 in 
bonds and $1,666,700 in stock. The Citizens’ General Electric Com- 
pany stockholders will receive $900,000 in bonds and $1,133,300 in 
stock. As the authorized bond issue of the company is $4,000,000 
and the capital stock is $3,000,000, the terms of the consolidation 
provide that $1,500,000 in bonds and $200,000 in stock will remain 
in the treasury of the new company unissued. 


CUBAN RAILWAY SYSTEM—An extensive electric railway 
system is to be constructed in Cuba. The project will be under- 
taken by the Insular Railway Company, Limited, which was in- 
corporated last year under the laws of the state of New Jersey, 
with a capital of $2,500,000. The company is controlled by in- 
terests said to be identical with the Havana Electric Railway Com- 
pany, which concern operates a thirty-six-mile electric traction sys- 
tem within the limits of the Cuban capital. The new lines will 
comprise four sections, making a total length of somewhat over 
100 miles. The lines will all radiate from Havana. The first sec- 
tion will be constructed to Mariel, a popular seaside resort located 
about thirty miles in a westerly direction from Havana. The other 
lines will connect Congrejeras, Managua and Guines with Havana. 
The new system will handle both freight and passenger traffic. 
The contract for the rails—four feet by eight and one-half inches 
gauge—to be used in the construction of the Mariel branch has 


already been let to German mills. The entire Insular system will 
be operated by the electric power generator in the central station 
at Havana of the Havana Electric Railway Company. Sufficient 
machinery is at present installed in the Havana plant to furnish 
the necessary energy to operate the Mariel section, which is ex- 
pected to be completed by July; but additional generating equip- © 
ment will be needed in connection with the three other lines. 


NEW JERSEY COMPANIES COMBINE—A certificate consoli- 
dating eight south Jersey gas companies under the name of the 
South Jersey Gas, Electric and Traction Company, has been filed 
at Trenton, N. J. The companies in the merger are the South 
Jersey Gas, Electric and Traction Company, the River Shore Gas 
Company, the Burlington Gas Light Company, the Bordentown Gas 
Light Company, the Gloucester City Gas Company, the Suburban 
Improvement Company, the Camden Gas Company, the Stockton 
Electric Light and Power Company, and the Beverly City and 
Township Gas and Water Company. ‘The consolidated company 
has an authorized capital stock of $6.000,000, and, by the terms of 
the merger, is to issue at once $9,000,000 of bonds for the retirement 
of stock and bonds of the merged companies. The officers and 
directors of the company are: President, Anthony R. Kuser, Tren- 
ton; vice-president, William J. Bradley, Camden; secretary, For- 
rest F. Dryden, Newark; treasurer, Charles G. Cook, Trenton. 
Directors—Attorney-General Thomas N. McCarter, Uzal H. Mac- 
Carter, Newark; Barker Gummere, Jr., Henry C. Moore, Richard 
Stockton, Jonathan H. Blackwell, former Judge Robert S. Woodruff 
and State Treasurer Frank O. Briggs, Trenton; John J. Burleigh 
and Charles Watson, Camden; John L. Kuser, Bordentown; William 
J. Thompson, Gloucester; Herbert W. Johnson, Merchantville; 
Frank Berger, Elizabeth; Thomas C. Barr, Orange, and Stephen 
Peabody, New York. 


LEGAL NOTE. 


THE GILMORE SOCKET CASE—The General Electric Company 
announces that the suit against the Gilmore socket has been de- 
cided in its favor, and that an injunction will soon be issued. . This 
suit was brought against Henry A. Truitt, trading under the name 
of the Imperial Electric Company. 


OBITUARY NOTICE. 


MR. WALTPR A. HUSTON died at his home in Orange, N. J., 
on the evening of February 21, 1903. Mr. Huston was fifty years 
of age and was born in Pennsylvania. For the past fifteen years 
he was superintendent of the People’s Light and Power Company, 
and of the United Electric Company, of Orange, N. J. 


_ ELECTRIC LIGHTING. 


RALEIGH, N. C.—Murfreesboro is to have an electric light plant, 
to be owned chiefly by M. E. Worrell. 


TORONTO, ONTARIO—Berlin electors have passed the by-law 
for the purchase of the electric light plant at $80,000. 


LAUREL, DEL.—The city council has decided to bond the town 
for $20,000 for the purpose of erecting an electric light plant. 


HACKENSACK, N. J.—The Hudson River Line officials will en- 
large their power-house to about twice its present size next summer. 


NASHUA, IOWA—The city council of New Hampton has pur- 
chased for the city the electric light plant, paying $5.500 for the 
same. 


TAMPA, FLA.—Edward DeLeon, of this city, will build an up- 
to-date lighting plant, plans and other specifications for which will 
be ready about March 15. 


SENECA, MISS.—The citizens of Mountain Grove have granted 
a twenty-year franchise for an electric light plant to the Ozark 
Cold Storage Company, of that town. 


LEOMINSTER, MASS.—It is stated that the Boston & Albany 
division is to be equipped with electric semaphore signals at every 
mile of the line between Boston and Albany. 
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JERSBY CITY, N. J.—The power-house of the Pennsylvania 
Railroad Company in this city was recently destroyed by fire. The 
loss is estimated from $70,000 to $100,000. 


DIGBY, N. S.—The Bear River Electric Light and Power Com- 
pany has in contemplation the extension of its plant to Digby, and 
toward Annapolis as far as Deep Brook. 


BROOKLYN, N. Y.—Work is soon to begin on the immense 
power-house for the Long Island Railroad system and tunnel. 
The plant, it is said, will be the largest in the country. 


FERTILE, MINN.—At a special meeting of the electors of the 
village it was voted to put in an electric light plant, to be owned 
and operated by the village in connection with the waterworks. 


BOSTON, MASS.—Arrangements are being made to equip the 
Centennial-Eureka Mine with an independent electric lighting plant, 
with a capacity of 400 lights. The plant should be in operation 
June 1. 


GALVESTON, TEX.—Edward C. Dowling and others have re- 
cently incorporated the Austin Light, Heat and Power Company 
with $2,500,000 capital, it is stated, and will rebuild the Austin dam. 
Gould interests are said to be behind the company. 


SCHENECTADY, N. Y.--The plant of the Hudson River Power 
Transmission Company at Mechanicville, which supplies part of the 
power for the General Electric Company, is undergoing extensive 
improvements. 


MEMPHIS, TENN.—The Memphis Light and Power Company 
has just completed improvements to its plant which double the 
canacity. The nominal horse-power is now 4,600, which can be in- 
creased to 6,000 if desired. 


HARTFORD CITY, IND.—The Hartford City Lighting Com- 
pany has transferred its electric lighting plant to Chicago capital- 
ists, headed by George Maver. of the Western Gas and Investment 
Company. The purchasers will further improve the plant. 


UNION, ORE.—The electric power plant to be erected on Eagle 
Creek, east of Union, will be completed this summer. It is ex- 
pected that 10,000 horse-power will be generated. The company 
will furnish light and power, and has already secured a franchise 
from the city council to do business in Union. 


HOBOKEN, N. J.—The Jersey City, Hoboken & Paterson Rail- 
way Company, it is stated, will erect a new power station on Jersey 
City Heights, in which there will be machinery of capacity suff- 
cient to run all the trolley lines in Hudson County. Other improve- 
ments are to be made, the entire work to cost in the neighborhood 
of $1,000,000. 

BRIE, PA.—The iron ore and coal docks at Erie Harbor, owned 
by the Pennsylvania Company, will be equipped with an electric 
power plant in order to unload the boats and load cars more 
promptly. The plant will cost $27,000. The directors of the com- 
pany have also authorized the erection of a power and electric plant 
at Cleveland, to cost $115,000. 


WILMINGTON, DEL.—Negotiations which have been pending 
for some time have been closed, by which Wilmington’s electric light 
plant passes into the hands of the United Water and Light Company, 
a corporation doing business under the laws of New Jersey, with 
a capital stock of $3,000,000. The plant was built ten years ago at 
a cost of $10,000, and was bid in by the new company for $12,000. 


MIDDLETOWN, N. Y.—At the meeting of the stockholders of 
the Consumers’ Light and Power Company, held recently, it was 
decided to accept the offer of the National Consolidated Company 
for the purchase of the former company’s plant. A committee 
has been appointed to call on stockholders and obtain their assents 
to the sale, and a report will be made as soon as this work is ac- 
romplished. 


GREAT FALLS, MONT.—It has been officially announced that 
the Marcus Daly estate has completed the purchase of the con- 
trolling interests in the Boston & Great Falls Land Company, the 
Great Falls Street Railway Company, and the Boston & Great 
Falls Electric Light Company. The purchase price amounted to 
over half a million dollars, and it is the intention of the company 
to invest about $75,000 more in improvements. 


ONEIDA, N. Y.—John H. Robling, Niagara Falls, has com- 
pleted maps and plans of the contemplated electric power plant 
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located in the southwestern part of Stockbridge, on the Oneida 
Creek. The plan embraces two power plants of 1,000 horse-power 
each and about 500 feet apart, using the same water gorge. One of 
the plants will supply power to Oneida and Canastota exclusively, 
and the other to Syracuse. The cable will be carried by way of 
Peterboro and Cazenovia. The water privilege covers both sides of 
the stream and runs back about one mile. 


DANSVILLE, N. Y.—-The Mill Creek Electric Light and Power 
Company has been incorporated with a capital stock of $200,000, all 
of which is held by Dansville parties. The incorporators are: F. 
A. Owen, Dr. J. E. Crisfield, W. J. Beecher, B. G. Foss, J. H. Baker, 
F. J. McNeil and D. C. Cridley. Options have been secured on all 
the water rights on Big Mill Creek from a point above Stone Falls. 
and the dam will be constructed half a mile south of the latter. 
It will be twenty-six feet high, with a capacity of 8,000,000 gallons 
of water. The current generated will be sold throughout the village 
for power and lighting purposes. 


SPARTANSBURG, S. C.—A new $100,000 concern, to be known 
as the Electric Manufacturing and Power Company, has been pro- 
jected by a large number of local capitalists, for thé purpose of 
developing water power on the French Brood River, thirty-five miles 
from this city and near Tyron, N. C., and at other points if desired. 
Among those named in the articles of incorporation are: John B. 
Cleveland, J. F. Cleveland, J. N. Cudd, A. N. Wood, C. R. Williard, 
R. R. Haynes, T. E. Moore, S. B. Tanner, W. S. Glenn, G. E. Lad- 
shaw, W. E. Burnett, A. B. Grau and others. Formal organization 
will take place when fifty per cent of the capital stock is sub- 
scribed. The company has the right to increase its capital to 
$3,000,000 upon the authority of the board of directors. 


PERSONAL MENTION. 


MR. EDWARD F. PECK, Schenectady, N. Y., has been elected 
general manager of the Schenectady Railway Company. 


MR. CLOYD MARSHALL, Chicago, Ill, has been appointed 
superintendent of electrical machinery in the department of elec- 
trical exhibits of the St. Louis Exhibition. 


MR. W. A. KREIDLER, president of the Electrician Publish- 
ing Company, of Chicago, publisher of the Western Electrician, 
stopped in New York en route westward after a southern pleasure 
trip. 


MR. EDWARD R. KNOWLES, the well-known electrical engi- 
neer, New York city, has been retained as consulting engineer for 
the Carnegie libraries for the Borough of Brooklyn. Mr. Knowles 
has also been retained as consulting engineer for the Massachusetts 
Portable Security Vault Company. 


œ 


r 
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MR. H. C. WILLIS retired from the 
| American Steel and Wire Company on 
| November 1, 1902, to accept the ap- 
pointment as secretary and treasurer 
| of the Hungerford Electric and Manu- 
| facturing Company. Mr. Willis was 

with the Washburn & Moen Manufac- 
turing Company and the American 
Steel and Wire Company about ten 
years as manager of the insulated 
wire department in the New York ter- 
ritory. In this position Mr. Willis 
| secured some very large contracts, 
| several running considerably over 
$100,000. In addition to being an eff- 
H. C. WILLIS. cient sales manager, Mr. Willis has 
had some valuable experience as an engineer, having constructed 
a number of isolated plants and a small central station in the 
United States, and having erected a large central station in Puerto 
Cabello, in Venezuela, for W. H. Volkman, the American vice-consul. 
Mr. Willis has a host of friends in the electrical industry, and, as 
he is a salesman with a splendid record behind him, the Hungerford 
Electric and Manufacturing Company is to be congratulated upon 
thus securing his services. The company is nearly ready to place 
its product on the market. This consists of a complete line of insu- 
lating material for underground, overhead. and marine conductors. 
The company owns a fine factory at Belleville, N. J., which is being 
rapidly equipped with modern machinery and appliances. 


C 
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ELECTRICAL SECURITIES. 


The past week has been a remarkable one for the extremes to 
which prices have sagged, then rallied, showing a distinct decline 
at the closing. While the financial districts have for some time 
conceded the ultimate defeat of the Aldrich bill, which was consid- 
ered somewhat of a leading measure, the disappointment is more 
or less keen. The unfavorable bank statement, showing a reduc- 
tion in the surplus reserves on deposits of less than $1,000,000, had 
also a bearing disposition. While these conditions under ordinary 
circumstances might be taken as disheartening, the continued good 
reports of industrial earnings held up the general tone of securi- 
ties. Prominent interests maintain the attituae of anticipating 
a steadily improving condition. 

The heavy rains throughout the southern part of the country 
make it likely that the fear of a drought will be out of the ques- 
tion for spring work, and this, with the indications that early crop 
possibilities will be fairly good, materially strengthens the specula- 
tive outlook. . 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 7. 


New York: Closing. 
Brooklyn Rapid Transit.................. 651% 
Consolidated Gas...... 0... cc ce ee eee 20914 
General Electric........... 0... . ccc cease 1901 


Kings County Electric................... 225 
Manhattan Elevated..................00. 
Metropolitan Street Railway............ 
New York & New Jersey Telephone...... 166 
Westinghouse Manufacturing Company.. 211 

A quarterly dividend of 1°, per cent has been declared on the 
capital stock of the Manhattan Elevated Railway Company for 
the quarter ending March 31, 1903, as well as an additional divi- 
dend of one per cent from the surplus earnings of the nine months 
ending March 31, 1903, both payable on and after Wednesday, April 
1, 1903. The transfer books will be closed from March 13 to 
March 25. 

The Commercial Cable Company has filed its certificate of in- 
crease of capital from fifteen to twenty-five million dollars. George 
G. Ward, as chairman, and Albert Peck, as secretary of the meet- 
ing voting the increase, signed the certificate. A quarterly dividend 
of 2 per cent will be paid April 1, 1903, to stockholders of record 
of the company on March 20, 1903. The transfer books will be 
closed March 20 and reopened April 2. At the annual meeting 
of the shareholders of the Commercial Cable Company, the re- 
port showed the net revenue for the submarine cables and land 
lines to be increased $123,692.22 for the year. The net earnings, 
including the amount brought forward from the previous year, 
amount to $2,514,193.19. 

Manhattan Elevated Railway carried 2,500,000 more passengers 
this January than a year ago, an increase of over 90,000 each busi- 
ness day, or of 1,300 carloads a day. To meet this increase in 
business the carrying capacity of the road has been augmented by 
2,500 cars a day. 


Boston: Closing. 
American Telephone and Telegraph..... 165 
Edison Electric Illuminating.............. 295 
Massachusetts Electric................... 92 
New England Telephone................ 137 


Western Telephone & Telegraph preferred. 991% 

It is stated that the American Telephone and Telegraph Com- 
pany’s annual report will show for the year ending December 31, 
1902, net earnings of about $10,000,000 after the payment of all 
expenses, interest and taxes. This sum is equivalent to about 


9 per cent on the $109,685,000 stock at present outstanding. 


Philadelphia : Closing. 
Electric Company of America........... 9 
Electric Storage Battery common........ 75 
Electric Storage Battery preferred........ 75 
Philadelphia Electric................ 0000. 7T 
Union Traction.......ssssssesesosssesese 46% 
United Gas Improvement................ 108 

Chicago: Closing. 
Chicago Telephone...................00. 154 
Chicago Edison Light.................... 155 
Metropolitan Elevated preferred.......... 82 
National Carbon common................ 23 
National Carbon preferred............... 94 
Union Traction common.................. 9¥, 
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Directors of South Side Elevated have declared the regular 
quarterly dividend of 1 per cent, payable March 31. Books close 
March 21 and reopen April 1. The company’s daily average of 
passengers carried for February is 88,516, a gain of 9,130, being 
11% per cent. 

The Metropolitan West Side Elevated Railway Company’s re- 
port for the year ended February 28 is as follows: Total receipts 
for 1903, $2,042,400 as against $1,753,300, an increase of $289,100; 
net earnings for 1903, $951,000, compared with $814,000 in 1902, 
an increase of $137,000; surplus, $115,000 for 1903, as against a` 
deficit of $26,000 in 1902, an increase of $141,000. The road car- 
ried 39,548,223 passengers, being an increase of 5,637,435, the net 
gain for the year being over 16 per cent. Passenger totals for 
the last four years follow: 1903, 39,548,223; 1902, 33,910,790; 1901, 
31,656,972; 1900, 29,542,256. 

The National Carbon Company reports net earnings of $594,371 
for the year ended January 21, 1903. Of this amount, $315,000 
was paid in 7 per cent dividends on the preferred stock. The total 
assets are $10,324,028. 


TELEPHONE AND TELEGRAPH. 


BIDWELL, I[OWA—The Bidwell Telephone Company has been 
organized and will build an exchange here. 


LINCOLN, NEB.--The Arlington Telephone Company will build 
a central telephone headquarters at Arlington. 


ALBANY, N. Y.—The Home Telephone Company will, it is said. 
build a line to Bloomingrove and Wynantskill, and thence to Troy. 


NEWBERRY, S. C.—The local telephone system has passed un- 
der the management of the Bell company. Mr. Roland G. Spearman 
has been placed in charge. 


CHENANGO FORKS, N. Y.—The right of way is being secured 
by the Bell Telephone Company for a line from Pitcher, Cincin- 
natus, Willet and Texas Valley to Marathon. 


ROCHESTER, N. Y.—Rights of way have been secured through 
the town of Groveland for a telephone line, which will be con- 
structed along the highway from Dansville to Geneseo. 


DEFIANCE, OHIO—C. P. Shuter, of Evansport, has obtained a 
five-year lease on all of the county lines belonging to the North- 
west Telephone Company, and will organize the Home Telephone 
Company. 


RIVERHEAD, L. I.—The Baiting Hollow & Roanoke Telephone 
Company is to extend its lines to Mattituck as soon as the weather 
permits. The line will also be extended to South Jamesport, and 
may possibly go to Greensport. 


BEDFORD, PA.—The Western Maryland & Hyndman Telephone 
Company has been organized, with the following officers: D. H. 
Reynolds, president, and U. G. Carl, secretary and treasurer. The 
line to Ellerslie is practically completed, and will be erected to 
Hyndman by April 1. 


NEW YORK, N. Y.—At the annual meeting of the Chicago & 
Northwest Telegraph Company, held in this city recently, William 
T. Noonan, of Minneapolis, was elected president, and A. R. Brewer, 
of New York, secretary and treasurer. George B. Manning, of New 
York, was elected a director in place of A. R. Brewer. 


BROOKLYN, N. Y.—It is stated that a new building, to cost 
in the neighborhood of $70,000, will be erected by the New York 
& New Jersey Telephone Company in Greenpoint. The Greenpoint 
central office serves Williamsburg, Greenpoint and Long Island 
City. 


CHICAGO, ILL.—Contracts have been let for the partial con- 
struction of a new telegraph and telephone company’s line to 
operate between Chicago and other western cities. It will be called 
the Continental Telegraph Company. The line will run on poles 
to the largest cities in Illinois, including Bloomington, Peoria, 
Springfield, Decatur, and East St. Louis. It will enter St. Louis 
through a conduit. The distance is 410 miles, and the building 
cost is estimated at $400,000. A line will also be built to Kansas 
City, and one to complete the circuit through to Sioux City, and 
to St. Paul, Minneapolis and Duluth. The Kansas City line will 
cost $600,000. 
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NEW INCORPORATIONS. 


EVERETT, MASS.—Paul System Company. $50,000. 


LEBANON, PA.—Central Heat and Power Company. $50,000. 


DOVER, DEL.—The Pittsburg Financial Company. $1,000,000. 


BRADFORD, OHIO— The Bradford Telephone Company. 


$20,000. 


GATCHELVILLE, PA.—The York Eastern Telephone Com- 
pany. $8,000. 


NEW BRUNSWICK, N. J.—The People’s Cooperative Telephone 
Company. $100,000. 


ROCHELLE, ILL.—Ogle County Telephone Company. Increased 
from $60,000 to $100,000. 


CHATTANOOGA, TENN.—Birmingham District Coal, Light and 
Power Company. $100,000. 


DOVER, DEL.—The Laurel-Seaford Electric Light Company. 
Increased from $20,000 to $50,000. 


BUFFALO, N. Y.—The Independent Union Telephone Company. 
Increased from $200,000 to $1,000,000. 


WATERTOWN, N. Y.—People’s Power and Light Company. 
$50,000. Directors: J. M. Carpenter, C. W. Simons and G. H. Smith. 


TRENTON, N. J.—Central New Jersey Telephone Company. 
$100,000. Incorporators: Frederick J. Randolph, Bruce Bedford, 
Charles W. Wright. 


MILWAUKEE, WIS.—Badger Telegraph and Telephone Com- 
pany. $150,000. Incorporators: Charles C. Russell, H. J. Droppers 
and E. L. Richardson. 


LITTLE ROCK, ARK.—The Walcott Telephone Company. 
$5,000. Incorporators: J. W. Seay, A. Bertig, J. L. Clements, L. J. 
Willockson and Jason Light. 


GREENFIELD, IND.—The Hannah & Jackson Telephone Com- 
pany. $5,000. Directors: John W. Jackson, Wm. H. Marsh, Cole- 
man Pope and Charles H. Hannah. 


PORTLAND, ME.—The Elliot Lighting Company. $25,000. 
Directors: Arthur F. Elliott, West Newton, Mass.; Walter L. Came, 
Boston; William M. Bradley, Portland. 


BELLEVILLE, MO.—Marissa Telephone Company. $2,500. In- 
corporators: J. A. Hamilton, Henry Finger, R. S. Coulter, A. C. 
Elder, R. P. Jensen and A. J. Mathews. 


INDIANAPOLIS, IND.—The Winona Telephone Company. 
$30,000. Directors: Samuel Tomlinson, Albert B. Diggs, William 
S. Daniels, R. A. Tomlinson and S. A. Tomlinson. 


INDIANAPOLIS, IND.—The Harrison Township Telephone 
Company. $5,000. Directors: J. H. Horton, John Willen, Edison 
E. Aberholtzer, V. E. Brown and Levi L. Johnson. 


FINLAY, OHIO—The McComb Home Telephone Company. 
$20,000. Incorporators: A. L. Fruchey, J. C. Bright, J. R. Shoop, 
F. A. Griffin, L. Cusac, R. O. Duval and L. E. Bierer. 


LITTLE ROCK, ARK.—Pocahontas Light, Water and Manu- 
facturing Company. $50,000. Incorporators: W. T. Avera, C. E. 
Pringle, P. H. Miller, W. T. Bispham, W. H. Brown. 


COLUMBUS, OHIO—Collins & Mercer County Telephone Com- 
pany. $80,000. Incorporators: G. E. Nungerter, C. G. Miller, Levi 
Young, E. G. Bungerter, J. A. Hoagland, F. Biersderfer. 


ROCHESTER, N. Y.—Torrey Telephone Company. $5,000. Di- 
rectors: Edward C. Gillett, Edward C. Nutt, Frank E. C. Spencer, 
Ezra B. Thayre, William Pulver, Charles F. Whitaker and Frank 
Kipp. 


NASHVILLE, TENN.—The Watagua Electric Company. 
$50.000. Incorporators: A. M. Young, F. A. Stratton, John H. Bow- 
man, W. C. Armstrong, S. C. Williams, Tate L. Earnest and Walter 
H. Bowman. 


WHEBLING, W. VA.—The Bellaire Electrical Company. 
$30,000. Incorporators: Joseph A. Armstrong, James W. Corbett 
and W. A. Smith, of Bellaire, Ohio, and Harry L. Hesse and Andrew 
Armstrong, of Wheeling. 
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ELECTRIC RAILWAYS. 


ZANESVILLE, OHIO—The Zanesville Street Railway Company 
has let the contract for the proposed track improvements and ex- 
tensions to its line. The work will cost $130,000. 


YOUNGSTOWN, OHIO—A mortgage for $1.000.000 has been 
filed in the county recorder’s office here by the Stark Electric 
Company, to the Savings and Trust Company, of Cleveland. 


LISBON, OHIO—The Youngstown & Southern Railway Com- 
pany, which is about to build an electric line from Youngstown 
through this city to East Liverpool, has increased its capital stock 
from $100.000 to $1,800,000. 


DULUTH, MINN.—The Duluth-Superior Traction Company is 
planning extensive improvements to its street railway lines the 
coming spring and summer, which will cost in the aggregate a 
quarter of a million dollars. 


DENVER, COL.—The Florence & Kenton City Electric Street 
Railway has filed a mortgage to secure $2,700,000 five per cent 
twenty-five-yvear gold bonds, and will build 125 miles of electric 
railway throughout the region. 


ALBANY, N. Y.—The Lake Shore Traction Company has been 
granted authority by the Railroad Commission to construct an 
electric railroad fourteen miles in length, from Westfield to Silver 
Creek, Chautauqua County. The line may later be extended to 
Buffalo. 


CLEVBLAND, OHIO—Preparations are being made by the elec- 
tric railway companies of Cleveland for improvements and ex- 
tensions to be made this year. About thirty miles of new track 
will be laid. It is estimated that about $1,500,000 will be required 
for the work. 


INDIANAPOLIS, IND.—The Huntington, Columbia City & 
Northern Traction Company has been incorporated with a capital 
of $50,000 to build an interurban line connecting the three towns. 
The officers are: John A. W. Kintz, president; Frank J. Heller, vice- 
president; Willis A. Jones, secretary, and Benton E. Gates, 
treasurer. 


FRANKFORT, KY.—The ‘Louisville, Anchorage & Pewee Valley 
Railway Company has filed amended articles of incorporation with 
the Secretary of State, changing the name of the corporation to 
the Louisville & Eastern Railroad, and increasing the capital stock 
from $350,000 to $1,250,000. Of this $350,009 is preferred, and 
$900,000 common stock. 


ESCANABA, MICH.—The scheme to connect Green Bay, Wis., 
and Escanaba by an interurban electric road has been revived with 
indications of success. It is proposed to obtain the bulk of the neces- 
sary power by harnessing the Chappie Rapids on the Menominee 
River, five miles from Menominee, which it is estimated can be 
made to develop in excess of 4,000 horse-power. 


MINNEAPOLIS, MINN.—The Twin City Rapid Transit Com- 
pany, which controls all of the street railways in Minneapolis and 
St. Paul, and the three interurban lines connecting these cities, 
has issued its annual report for 1902, which shows an increase in 
the net earnings over the year 1901 of $223,518. The dividends 
paid were seven per cent on the preferred, and five per cent on 
the common stock. 


HARTFORD CITY, IND.—The city council has granted the Oil 
Belt Traction Company a fifty-year franchise to operate an electric 
line in this city. The promoters of the enterprise are J. B. McGeath, 
of this city, and W. J. Houck and William Amsden, of Marion. The 
proposed line is to extend from this city to Alexandria through 
Matthews, Fowlerton and Fairmount. The line is to be completed 
within eighteen months. 


TROY, N. Y.—AIl the property of the Mountain Lake Electric 
Railroad Company, in Gloversville and Johnstown, excepting the 
track, cars and machinery power-house, has been seized by the 
sheriff under an injunction of $17,000 in favor of Theodore Scheiss, 
of New York, treasurer of the company, and was scheduled to be 
sold at auction February 28. It is expected that the company will 
be reorganized on a new basis. 


UTICA, OHIO—The company which owns the electric railroad 
between Shelby and Mansfield has increased its capital stock to 
$1,000,000, with a view of extending the system. From Shelby, the 
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plan is to extend to Norwalk, where it will have connection for 
Cleveland. From Mansfield, the line is then to be extended south- 
ward, parallel with the B. & O. to Mount Vernon, where it is ex- 
pected to get a connection for Columbus. 


ATLANTA, GA.—The Atlanta & Marietta Electric Railway has 
been organized with a capital of $600,000 to build an electric road 
connecting the places named. The incorporators are: D. B. Gray, 
J. D. Good, F. W. Montgomery and Nathaniel Haven, of New 
York; P. D. McCarley, of Fulton County; A. H. and A. T. Cox, of 
DeKalb County, and W. R. Power, P. W. Bone and J. L. Anderson, 
of Cobb County. The work will be pushed immediately. 


LOUISVILLE, KY.—Articles of incorporation of the Louisville 
& Interurban Company have been filed in the county clerk’s office. 
The capital stock is fixed at $500,000, and the stockholders given 
are T. J. Minary, J. B. Speed, Attilla Cox, John Stites, Harry 
Bishop, Clarence Daliam and J. W. Gaulbert. The new company 
proposes to operate lines in Jefferson, Shelby, Oldham, Bullitt and 
Spencer counties, and several different lines are contemplated. 


CHICAGO, ILL.—Articles of incorporation have been filed at 
Springfield for the Southwestern Elevated Railroad Company. The 
principal offices are to be in Chicago. The company proposes to 
construct an elevated line to connect with the Chicago Junction 
Railway. The incorporators of the new company are: John A. 
Spoor, president of the Chicago Junction Railway, Frederick S. 
Winston, S. R. Flynn, James Miles and John D. Black. The 
capital stock authorized is $100,000. 


BALTIMORE, MD.—The Cumberland Narrows Electric Railway 
Company has been chartered here with $20,000 capital. The road 
will run between the Baltimore & Ohio Railroad’s depot at Cum- 
berland and Narrows Park, two miles out, and will be part of the 
system being built by Pennsylvania capitalists through the Cumber- 
land mining region. The incorporators are Judge B. H. Koch, of 
Pottsville, Pa.; Benjamin A. Richmond, D. James Blackiston, 
Richard S. Bell and Harry E. Weber. 


PHILADELPHIA, PA.—To provide for improvements and pro- 
posed extensions, the stockholders of the Philadelphia & West Ches- 
ter Traction Company have authorized the creation of a $600,000 
mortgage, securing a similar amount of fifty-year four per cent gold 
bonds. From the bond issue a sufficient amount will be reserved to 
revive the present issue of $400,000 of five pcr cent bonds. 
The balance will be used to fund the floating indebtedness of the 
company and provide means for development. 


HARRISON, ARK.—The Arkansas Traction Company has 
been granted a charter by the Secretary of State. The purpose 
of the corporation is to construct an interurban electric road be- 
tween Harrison and Keener, both in Boone County, and Dodd City, 
Marion County, via Lead Hill and other towns. The incorporators 
are Thomas Helm, of Harrison, president; R. M. Fellows, of Har- 
rison, secretary and treasurer, and C. Irving Page, of Rochester, 
N. Y., vice-president. The capital stock is $500,000, all of which 
has been issued. The proposed road will connect Harrison with 
the White River extension of the Missouri Pacific. 


INDIANAPOLIS, IND.—The Indiana Coal Belt Traction Com- 
pany has been incorporated with a capital of $100,000 for the pur- 
pose of building an electric line in Sullivan, Greene, Clay and Vigo 
counties, from Sullivan to Linton and Terre Haute. The line will 
pass through Dugger, Jasonville, Hymera, Shelburn, Farmersburg 
and Merom. The company will run passenger and freight trains, 
and will also furnish electric light and power to private consumers 
and cities along the route. The directors are Charles L. Davis, 
William H. Crowder, Cuthbert J. Sherman, James R. Riggs, Charles 
H. Edwards, Lafayette A. Stewart, Albert E. Hazelrigg, Dr. J. Ter- 
hune and Raphael T. Thralls. 


SCHENECTADY, N. Y.—The Schenectady Railway Company has 
opened its line between Schenectady and Troy, and this stretch of 
road is now in regular operation. The running time from Schenec- 
tady to Troy is about one and one-quarter hours. Mail service has 
been inaugurated on each car, each carrying a mail box and closed 
pouches for the post offices. The mail boxes on the outside of the 
cars are for the convenience of those residents along the Troy road 
who can mail their letters in this way. At the regular meeting of 
the board of directors, the following officers were elected: Presi- 
dent, Hinsdell Parsons; general manager, Edward F. Peck; sec- 
retary and treasurer, James O. Carr. 
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INDUSTRIAL ITEMS. 


THE CENTRAL ELECTRICAL COMPANY, Chicago, is carrying 
a complete line of “Faries” shades and can make prompt shipments 
on large or small orders. A large stock of Duplex lamp guards is 
also on hand, and the company will be pleased to make quotations 
on these. l 


THE KUHLMAN BLECTRIC COMPANY, Elkhart, Ind., manu- 
facturer of stationary induction apparatus, including transformers, 
potential regulators, auto-transformers, reactive coils and spark 
coils, is distributing an illustrated catalogue showing the construc- 
tion of Kuhlman transformers. This will be sent to interested 
parties on application. 


THE BUFFALO ELECTRIC CARRIAGE COMPANY, Buffalo, 
N. Y., will be pleased to send its 1903 catalogue, descriptive of its 
equipments, to prospective users of horseless carriages. These 
carriages contain several innovations in electric vehicles, and the 
perusal of this catalogue will be of interest to those wishing in- 
formation in this line. 


THE BROWN & SHARPE MANUFACTURING COMPANY, Provi- 
dence, R. I., has just issued its 1903 catalogue. This will be found to 
be very complete and is divided into two sections—one for machine 
tools and the other for small tools. Each tool is carefully illus- 
trated and described, and a great deal of information of practical 
value is found in this catalogue. 


THE HENDERSON ELECTRIC COMPANY, Chicago, IIL, 
has placed on the market a practical boring machine of which it is 
the patentee and manufacturer. This boring machine is made of 
bicycle tubing, nickel-plated and polished, has ball-bearings, uni- 
versal bit-holders and telescopes to four and one-half feet. In- 
formation will be sent upon request. 


THE DOUBLEDAY-HILL ELECTRIC COMPANY, Pittsburg, Pa.. 
has now completely installed and has every facility in working op- 
eration in its new eight-story building, 919 Liberty street. The 
company has taken an enormous stock into its new building, and 
will be enabled to make immediate shipments of orders of any 
magnitude of any kind of electrical supplies. 


THE MBECHANICAL BOILER CLEANER COMPANY, Chicago, 
Il., proprietor of the Garrigus patents for boiler cleaners, will be 
pleased to send its new catalogue to users of steam boilers. This 
catalogue gives a good idea of the application of the Garrigus boiler 
cleaner, and is supplemented with a number of reproductions of 
testimonial letters from users of this apparatus. 


THE I. P. FRINK COMPANY, 551 Pearl street, New York city, 
has recently completed the installation of its reflectors in the 
American Art Galleries, New York, also in the new galleries of the 
Drexel Institute in Philadelphia, and has just finished putting 
them in the delivery room of the Boston Library for the purpose 
of lighting Mr. Abbey’s “Holy Grail” decorations. 


THE SHELBY BLECTRIC COMPANY, Shelby, Ohio, has placed 
on the market a new type of electric lamp, the feature of which is a 
spiral filament, anchored at the base and apex of a thin glass tube. 
This lamp has not yet been given a trade name, and the Shelby com- 
pany advertises a bonus of $50 for the most appropriate name. Full 
information will be sent on request to the company. 


THE JOHN A. ROEBLING’S SONS COMPANY, Trenton, N. J., 
has just completed an order for 24,000 feet of wire rope. This will 
be used for rigging up the yacht now being built for the defence 
of the American cup. The rope ranges from one-half inch to one 
and three-eighths inches in diameter, and is composed of six strands, 
each strand consisting of nineteen wires twisted together. 


THE MACKIE STEEL TUBE MANUFACTURING COMPANY, 
Hammond, Ind., and 166 East Lake street, Chicago, has joined inter- 
ests with the Clifton Manufacturing Company, of Boston, for the 
manufacture of Clifton fireproof insulating conduit. This conduit 
has been on the market for a number of years and has the fullest 
endorsement of the Underwriters’ National Electrical Association. 


THE FARR TELEPHONE AND CONSTRUCTION SUPPLY 
COMPANY, 118 West Jackson Boulevard, Chicago, Ill., has just 
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issued a new catalogue, No. 16, which is intended for the widest 
possible use in the telephone trade. This catalogue contains about 
500 illustrations of telephone specialties and supplies, and the com- 
pany will be pleased to send it to any one who writes for it. 


THE GOHEEN MANUFACTURING COMPANY, Canton, Ohio, is 
the manufacturer of a number of specialties for painting structural 
work. The latest publication of this company, entitled “Hitch Your 
Wagon to a Star,” shows a number of installations where the car- 
bonizing coating manufactured by this company has been used to 
great advantage. This literature will be sent on request to the com- 
pany. 


H. O. SWOBODA is now prepared to place on the market a com- 
plete line of knife switches, panel-boards and switchboards. Offices 
will be located at 277 Broadway, New York city, under the name of 
the “H. O. S. Engineering Company,” which will take charge of all 
sales and all engineering work. A special department for the manu- 
facture of this apparatus has been established at the works of the 
National Brass and Iron Works, Reading, Pa. 


THB EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
has been organized by N. W. Ewing, Milton Mill, W. S. Merkle and 
W. G. Brown. These gentlemen have recently been department 
manufacturers of the Western Electrical Supply Company, St. Louis, 
and have had a large experience in handling electrical trade. This 
company has recently taken the lease of a large building at 1106 
Pine street, and will carry a complete line of electrical apparatus 
and supplies in stock. 


THE COLUMBUS STEEL ROLLING SHUTTER COMPANY, Col- 
umbus, Ohio, manufactures steel rolling doors, shutters and par- 
titions. These are for freight houses, round houses, piers, shops, 
car-sheds, elevator shafts, or wherever fire protection is an essential 
feature. These steel rolling doors allow of great convenience, and 
their great fiexibility makes them capable of being quickly raised 
or lowered, at the same time affording superior protection against 
fire risk than wooden doors. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., has been 
awarded an important contract for an equipment by the city of 
Columbus, Ohio. This equipment comprises 1,500 series alternating 
arc lamps, complete, and is to be arranged in twenty seventy-five- 
light circuits. The contract includes transformers, regulators, and 
the entire switchboard for the new municipal plant. The Western 
Electric Company is placing a number of these series alternating 
equipments throughout the country. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in its March calendar card of its great men of 
science and engineering series, publishes a miniature of Charles 
Robert Darwin, together with a characteristic biographical sketch. 
In a small flier just issued, the Bullock company calls attention 
to two typical Bullock direct and alternating-current machines 
driven by water-wheels, and several letters of commendation from 
satisfied users with relation to this apparatus. 


WILLIAM ROCHE, 42 Vesey street, New York city, has issued 
a small booklet entitled “Of Interest to Battery Users and Others.” 
This shows the use of the gas or gasoline engine igniter, making 
and breaking mechanism, the Roche new standard double-pole plug, 
Roche's new standard “Autogas” dry battery, new standard spark 
coil, the Roche’s dresser or night light, the Roche fire insurance 
electric light, the Roche gas lighter, standard flashlight, gas stove 
igniter, alarm clock, etc. This will be mailed upon request. 


THE EUREKA ELECTRIC COMPANY and the Advance Elec- 
tric Telephone Company, both of Chicago, Ill, have consolidated 
with a total capital of $150,000, and will remove to Genoa, Ill. Bids 
will be received for the erection of a two-story brick building, 96 by 
225 feet, cf mill construction. About forty new houses, required 
for employés and other buildings will be erected. E. C. Shippee, 
John Hadsall, Thomas Sager, all of Genoa, Ill., wiil supply informa- 
tion. The negotiations were conducted by Funk, Lawrence & Com- 
pany, Security Building, Chicago. 


THB LYON METALLIC MANUFACTURING COMPANY, 
137-139 Fulton street, Chicago, has introduced a new specialty 
called the “Lyon” taper box. This is twenty-two inches by eleven 
inches at the top, eighteen by eight inches at the bottom, and 
six inches deep, being made from eighteen-gauge stock. The Lyon 
Metallic Manufacturing Company is a sheet metal working estab- 
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lishment, and has placed on the market a number of specialties 
for use in electrical workshops. Full information from this com- 
pany will be supplied on request. 


THE MURDOCK CORPORATION, Boston, Mass., will be the 
name by which the Murdock Parlor Grate Company will hereafter 
be officially known. This company’s line of business has been ex- 
tended in so many directions that the former name does not 
adequately cover its production. The manufacture has been broad- 
ened to include hard wrought-iron work, hard brass and bronze 
work, iron and brass goods of every nature, bronze tablets, marble 
composite stone, composite tile and silichite which is made in any 
color for exterior work. Mr. Samuel Shaw is the president of the 
corporation. 


THE NATIONAL INDIA-RUBBER COMPANY will remove its 
New York offices to 9-15 Murray street. Mr. Henry D. Stanley will 
represent the wire and cable department. Important changes have 
also been decided upon at the mills of this company, at Bristol, 
R. I. The wire department is to be increased to an extent which 
will more than double its present output, and give full employ- 
ment for 150 people. Three floors will be utilized in this exten- 
sion, and, when the installation is complete, the National India- 
Rubber Company will be among the largest manufacturers of rub- 
ber insulated wires and cables. 


THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
has just issued bulletin No. 11, describing its continuous light sema- 
phore spectacle. The purpose of the continuous light spectacle is 
first to display the normal night indication whether “danger” or 
“caution” until the semaphore arm has traveled more than two- 
thirds of its arc toward the “clear” position. Second, to prevent the 
conditions of the clear night indication under similar conditions, 
and to prevent the complete eclipse of the signal light at any point 
of the transit of the signal from one indication to another. This 
bulletin will be sent to any one on request. 


KILBURN, CLARK & COMPANY, Seattle, Wash., has been made 
the Pacific coast sales and distributing agent of the Nernst Lamp 
Company, Pittsburg, Pa. Branch offices have been established in 
San Francisco and Los Angeles, Cal. The increasing volume of 
business from that section of the country has made necessary this 
special attention. The Nernst Lamp Company, having secured 
patent and selling rights in Canada, is now making arrangements 
for establishing a factory in the Dominion for the manufacture of 
its product. This is necessary, not only to conform with the Can- 
adian laws of commerce, but it is deemed advisable in order to meet 
the demand for lamps in this direction. 


THB EASTERN AUTOMATIC TELEPHONE COMPANY, Bos- 
ton, Mass., is in receipt of an interesting letter from the Westerly 
Automatic Telephone Company, of Westerly, R. I. This company 
opened its exchange for service in last October with seventy sub- 
scribers connected and ninety names on the list. The business has 
grown until now there are one hundred and eighty subscribers and 
two hundred names on the list, and the immediate prospect of this 
being increased considerably. In addition to pole lines throughout 
the town, the company is building five miles of line to Watch Hill, 
and has obtained the right to build to Noyes Beach, a distance of 
six miles, where connections will be made with lines to Narragan- 
sett Pier and Peacedale. The company has also secured rights to 
make other connections. 


THE WESTON ELECTRICAL INSTRUMENT COMPANY, 
Waverly Park, Newark, N. J., has opened a New York office at 74 
Cortlandt street. This office will be under the management of’ Mr. 
Caxton Brown, who has a theoretical as well as a practical knowl- 
edge of the different instruments manufactured by the Weston 
company, and their particular adaptabilities. There will be a show- 
room in connection with the New York office in which will be 
exhibited the different types of Weston instruments and their 
special advantages; also the individual parts which make up the 
instruments. Besides being a great convenience to customers, the 
New York office will eliminate much correspondence in the nature 
of enquiries, thus reducing time of delivery of orders. The Weston 
Electrical Instrument Company extends a cordial invitation to all 
interested in the subject of electrical measurements to make use of 
its New York office, either for the purpose of enquiry on the tech- 
nical points involved or for the prospective purchasing of instru- 
ments. 
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ELECTRICAL TOWING ON THE NEW 
YORK STATE CANALS. 


It is proposed to introduce electrical 
towing on the New York State canals. 
Aside from all question of the advisability 
of retaining the canals as a means of 
transportation, it has been shown abroad 
that electrical towing of barges is not 
only practical but economical. The speed 
can be as great as the safety of the canal 
will permit, and there is less wash caused 
by this method of propulsion than by the 
use of self-propelling boats. There are 
several ways in which electrical towing 
may be applied. In one an electrically 
operated traction engine runs upon the 
towpath, draws its supply from overhead 
lines. A light railway may be laid down 
along the path for a suitable motor 
vehicle to travel upon. There are several 
systems using this method, some of which 


have but a single rail. The elevated sys- 
tem proposed for the New York canals 
may be applied several ways. In that 
which has found the greatest favor 
abroad, the towing motor is suspended 
from and travels along an overhead 
cable. The problem of supplying power 
to the towing motor is not different from 
that presented by light country trolley, 
although the length of the canals will 
make high potential distribution neces- 


sary. 


THE EFFECT OF WIRELESS RADIATIONS 
ON AERIAL CONDUCTOR SYSTEMS. 
On another page of this issue will be 

found a discussion by Mr. Joseph B. 

Baker upon the effect of wireless radia- 

tion. upon aerial conductor systems. 

Mr. Baker emphasizes his remarks by a 

brief sketch of the troubles and conten- 

tions which arose when the electrice rail- 
way was first introduced on a practical 

As will be recalled, at that time 


the telephone systems were using the 


scale. 


earth return, and when the railways be- 
gan to make use of the same medium, 
trouble arose. The fight was carried on 
for some time, and, as it could not be 
shown that the telephone companies had 
an exclusive right to the use of the earth 
as a conductor, they were forced to aban- 
don it and use either a common return or 
metallic circuit in order to give their 
customers satisfactory service. But at the 
same time, the railway companies soon 
found out that the earth itself was value- 
less as a return—that it had an appre- 
ciable resistance and that the earth plates 
which they were accustomed to bury and 
connect with the track in the earlier roads, 
had no value whatever. 


Electrolytic Troubles. 

Later on, we had the fight between the 
railway companies and those companies 
which bury metallic pipes or conducting 
systems in the ground. It was found that 
electrolytic action was started which re- 
sulted in more or less destruction of the 
pipes or metallic systems. The railway 
companies themselves soon realized that it 
was not economical to depend upon the 
earth as a conductor, and that proper con- 
struction called for an ample outlay of 
copper for the return circuit. 
Possibility of Wireless Messages Affecting Other Distrib- 

uting Systems. 

In these instances the trouble between 
the two contestants arose from the at- 
tempted simultaneous use of the common 
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circuit of the earth. In wireless teleg- 
raphy, the energy is radiated through 
space, and anything lying in this space 
may be affected by these radiations. The 
effect, of course, will depend upon the 
amount of energy sent out from the send- 
ing station, the proximity of this to the 
affected lines and the electrical constants 
of both the sending system and that af- 
fected by the disturbance and the position 
of the latter. Just what effects ought to 
be expected it is impossible to say at this 
time, but if newspaper reports are to be 
credited they will be quite appreciable 
upon lines situated near powerful sending 
stations. What regulations will be neces- 
sary can not as yet be foretold. If the 
sending station for some wireless tele- 
graph system is going to put out of service 
all telephone lines anywhere near it, there 
is bound to be trouble. It does not seem 
possible to force the telephone and tele- 
graph companies to bury all their lines, 
and, in fact, this would be impossible at 
this time. The problem involves more 
than the mere insulating and laying in 
trenches of conducting cables, for these 
cables have very different constants from 


the aerial lines now in general use. 


Will Wireless Sending Stations Affect Tall Buildings. 

What effect also will these sending sta- 
tions have upon the metal pipes and 
framework of our modern high build- 
ings? We have here vertical conductors 
of a height approximating those of the 
usual sending wire, and should the elec- 
trical constants of this pipe give it a 
period of oscillation approximating that 
impressed upon it from the sending sta- 
tion, will not this pipe become “charged” 
and who can tell with what effects? The 
probable effect of a powerful wireless 
telegraph sending station within a large 
city certainly seems to be a question de- 
serving of the most careful and thorough 
consideration. 
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ENGINEERING DATA. 

On another page of this issue will be 
found a communication from Mr. Joseph 
E. Lockwood, in which the writer makes 
a plea for more thoroughness and com- 
pleteness in compiling engineering data. 
The particular case in point here was 
brought out by an attempt to compare the 
‘results of tests of a number of power sta- 
Reports of station performance 
usually give the output in kilowatt-hours 


tions. 


and the corresponding coal consumption, 
but the water evaporated in the boilers 
is not always measured. This was found 
by Mr. Lockwood to be the condition of 
the reports which he wished to compare. 


Data for Water Evaporated Essential in Reports. 

Now, it hardly need be said that the 
quality of coal varies so greatly that no 
figures based simply upon the consump- 
tion of coal per kilowatt-hour can be com- 
pared intelligently, nor is the case helped 
much by giving the price of coal, because 
this figure varies greatly, depending upon 
the locality. The physical properties of 
water, however, are accurately known, and 
when the consumption of water per kilo- 
watt-hour is given in the report of a test, 
we have a definite point to start from in 
It is not difficult 
to secure the figures for the consumption 


making comparisons. 


of water in making a test, and the slight 
amount of additional trouble taken here 
may mean all the difference between a 
valuable and a worthless piece of work. 
The only object in making a test of a 


power station is to secure data by which 


the performance of the station may be 
compared with that of others, and infor- 
mation thereby obtained which may lead 
There, 
therefore, seems to be little excuse for 
making a test unless it is to be complete, 


to improvements and economies. 


or for publishing a report in which full 
data are not given. 


Completeness Essential in All Data. 

But this is by no means the only in- 
stance in which improvement is neces- 
sary. It is unfortunately true that a 
great deal of the technical literature pub- 
lished to-day is worthless because it is 
incomplete. This is true, not only in re- 
porting tests, but in describing machinery 
and installations. Of what value is it to 
a designer to know the number of con- 
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ductors upon a generator armature and 
its peripheral speed if no information is 
given about the magnetic circuit? Of 
course, this incompleteness is not true of 
all cases, but it is probably not generally 
realized how much of technical literature 
is valueless. At this time an effort is 
being made to compile data upon elec- 
trical engineering practice, and all should 
be glad to assist in this praiseworthy un- 
dertaking. It should, however, be borne 
in mind that this data must be complete 
if it is to be useful, and therefore no pains 
should be spared to give in each case all 
valuable information. It is always easy 
to eliminate superfluous statements, but it 
is seldom possible to supply an omission. 


SUPPRESSION OF NOISE IN THE 
CITIES. 


An order was issued recently by the 
New York Central Railroad Company in- 
structing officers and employés at its ter- 
minal to avoid all unnecessary noises. 
Train hands will not be permitted to call 
signals from one to the other, but must 
rely entirely upon the hand or a lantern. 
Train inspectors must avoid unnecessary 
noises in examining running gear. Loco- 
motives moving through the train yard 
must not ring the bell continuously, but 
simply give a few taps before starting, to 
warn persons in the vicinity. The blow- 
ing-off of safcty valves and air from the 
air-hose will not be permitted. This is 
certainly a very commendable move on the 
part of the railroad company and will 
add greatly to the comfort of its patrons. 
It perhaps may be wondered why this 
action was not taken before. 


Another Instance. 

It is a fact that there is a great deal of 
unnecessary noise caused by railroads, 
electric as well as steam. Some of this 
could be avoided without any inconven- 
lence to the railway companies. We are 
aware of one instance where the Pennsyl- 
vania Railroad Company, by request of 
its patrons who live along one of its sub- 
urban lines, abandoned the whistling sig- 
nal given by trains approaching etations. 
The stations upon this line are not far 
apart and train service is frequent, so 
that there was almost an incessant toot- 
ing of locomotives throughout the day 
and a large part of the night. This prac- 
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tice was abandoned without any incon- 
venience to the railway company, but it 
was a decided benefit to residents in the 
neighborhood of the road. It would seem 
that this signal for stations is a relic of 
the past, and of little use in thickly set- 
tled districts. It is no aid to the passen- 
gers and superfluous to the station hands, 
who are already aware of the approach of 
the train before the signal is given. 

Other Sources of Noise. 

But, as suggested above, the steam rail- 
roads are not the only ones which cause a 
great deal of unnecessary noise. There is 
much room for improvement in this re- 
spect in our street railway operation. The 
incessant ringing of gongs is not neces- 
sary and besides being very irritating to 
residents along the line, pedestrians be- 
come so hardened to the sound that its 
value as a danger signal is greatly im- 
paired. Of course, there is a good deal of 
noise caused by motor-driven cars which 
is ditticult if not impracticable to avoid, 
but there is as well a great deal which 
could be diminished if not done away 
with entirely. Recently this matter was 
taken up in Berlin, Germany, and a com- 
mission appointed to look into the means 
for lessening the noise caused by the ele- 
vated railway. A similar commission in 
any of our large cities might accomplish 
much without interfering with the opera- 
tion of the road. As a matter of fact, 
there is entirely too much noise in all our 
large cities. It is not the noisiest man 
or vehicle which accomplishes the most. 
A more general use of automobiles will 
improve matters considerably by banish- 
ing the horse and because these new 
vehicles are generally equipped with rub- 
ber tires. Perhaps it is too much to hope 
for a considerable improvement in this 
matter in our bustling towns, but it seems 
worth while at least to call attention to it. 


THE COOPER HEWITT INVENTIONS. 

It is seldom that one worker in one line 
of electrical investigation is able to an- 
nounce discoveries and developments of 
such importance as those of Mr. Peter 
Cooper Hewitt, which have been described 
recently. 
The Mercury Vapor Lamp. 

Mr. Peter Ilewitt has been at work 
upon his mercury vapor lamp for some 
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This lamp is undoubtedly the 
most efficient light existing to-day, and it 
has a number of features which add 
greatly to its value. In addition to its 
high efficiency its life should be long. It 
can be constructed in any desirable shape 


years. 


and in contrast with the methods of 
lighting now in use, it throws out light 
from a large surface and not from a point. 
This feature will be great in value in 
decorative lighting, giving us, as it does, 
lines of light instead of dots. What seems 
to be a serious objection to this lamp at 


this time is its color. The absence of red 


rays produces unusual, and, from our 


present point of view, undesirable effects, 
as we have been accustomed to thinking 
orange or yellow light desirable for inside 
illumination. However, those who have 
had experience say that it is very easy to 
work by this light, and that the eyes are 
much less fatigued than when other arti- 
ficial illuminants. are employed. Much 


work has been done to improve the 


quality of the light given by this lamp, 


ELECTRICAL MINING NOTES—II. 
BY SIDNEY F. WALKER. 


HAULING BY ELECTRICITY. 

In all modern collieries in this country 
“there are two main roads, sometimes more, 
running out from the shaft bottoms to 
the boundary of the “royalty”—the 
boundary of the area over which the col- 
liery company has the right to take the 
coal. The two roads are primarily ait 
roads, one takes the air from the surface 
to the workings, and the other brings the 
vitiated air from the workings to the 
other shaft. The shaft which supplies the 
fresh air is called the downcast, and that 
which conveys the vitiated air away is 
called the upcast. The latter is covered 
in to prevent the back pressure of the 
atmosphere from interfering with the 
ventilating air current. The road which 
conveys the air to the workings is called 
the intake, and the other the return. It 
is very rare, even in gaseous mines, to 
find gas—fire damp—in the intake, though 
in some very bad cases the gas comes away 
so rapidly on certain occasions as to over- 
power the air current, and it is then 
found in the intake. It is usually, there- 
fore, perfectly safe to use electric motors 
and every kind of electrical apparatus in 
the intake airway; and mining engineers 
always endeavor, as far as possible, to 
keep the motors to the intake, or close to 
it. The return airway, however, is always 
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and it is to be hoped that practical re- 
sults will be secured, for its application in 
its present form will meet with much op- 
position. 


The Mercury Vapor Converter. 

The study of the Cooper Hewitt lamp 
has resulted in the discovery of certain 
physical phenomena which have been put 


to useful application. The vapor con- 


verter when supplied with an alternating 
current delivers a direct current and does 
this with a high efficiency, and without 
the aid of any moving parts. In this de- 
vice the so-called negative electrode re- 
sistance is made use of to prevent a flow 
of current in one direction through the 


device. This apparatus can be built in a 


comparatively large size, and as two more 
can be operated in parallel, there would 
seem to be a wide field for its application. 


The Mercury Vapor Interrupter. 

In another device the mercury vapor 
interrupter, the same phenomena of high 
negative electrode resistance are made use 


dangerous in gaseous mines, and all 
cables, starting resistances, etc., should be 
kept away from it. 
usually employed at the bottom of the 
upeast shaft and for a considerable dis- 
tance along the intake airway. In all 
gaseous mines, however, there is a limit- 
ing distance where a lamp station is fixed, 
and where the colliers come to have their 
lamps opened and relighted if they have 
gone out, a thing which happens some- 
what frequently with the oil lamps in use. 

The main airways are also usually the 
main haulage roads. From the main 
roads smaller roads branch off at inter- 
vals, leading to the working faces, or 
rather to the roads from which the work- 
ing faces spring. The positions where 
the coal is being hewn is called the work- 
ing face. It is the frequent practice now, 
in the collieries of the United Kingdom, 
to work the main haulage roads by what 
is known as the endless rope system. A 
wire rope, commencing at a point near 
the shaft bottom, where the driving appa- 
ratus is fixed, runs out the full length of 
the road, is coiled around a tightening 
pulley at the end, and is brought back 
to the point from which it started, where 
the two ends are connected together. 
Motion is given to the rope by the driving 
apparatus in such a manner that one- 
half of the rope travels away from the 
shaft and the other half travels toward 
the shaft. Hence, any coal wagon which 


Naked lights are 
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of in charging a condenser, and the prac- 
tical disappearance of this resistance, 
when certain high potential has been 
reached, enables the condenser to be dis- 
charged at a high speed and with but a 
small loss of energy. The importance of 
this device in wireless telegraphy has been 
discussed recently so that it is not neces- 
sary to say any more about it at this time. 


Encouragement to Other Workers. 

We thus have three valuable inventions 
useful in three different lines of applica- 
tions resulting from the study of one 
subject, two being by-products, as it were, 
of the endeavor to secure a lamp of high 
efficiency. And it seems probable that 
these are not all. Mr. Hewitt is certainly 
deserving of high praise for his remark- 
able work, and his success should en- 
courage others who have the means and 
ability to take up seriously some line cf 
original research work. For those who 
have special ability, the Carnegie Insti- 
tute stands ready to lend financial aid. 


g ror 


is hitched to the half of the rope which 
is traveling toward the shaft is brought 
out from the workings, and any which is 
hitched to the other half of the rope is 
carried into the workings. The empty 
trams, which are brought from the sur- 
face after their coal has been tipped out 
of them, are hitched on to what is called 
the empty rope, and the trams which have 
been filled with coal are hitched on to the 
other half, the full rope, as it is termed. 
A common method of imparting motion 
to the rope is by coiling it around two 
pulleys, one in front of the other, the rope 
passing three times around each. This 
gives sufficient grip between the pulley 
and the rope to move the latter, with its 
load, when the pulley is driven from any 
source of power. What are termed clip 
pulleys have been used, but are now going 
out. The trams are usually hitched to 
the rope singly, but, in some cases, trains 
of trams are made up and the front tram 
is hitched to the rope. 

For the small roads, which act as feed- 
ers to the main haulage and which are 
called secondary haulage roads, two meth- 
ods are in use, which are known ag the 
main and tail, and endless rope. The 
endless rope is exactly similar to that used 
with the main haulage, and it sometimes 
takes its power from the main haulage 
rope, the main haulage rope working a 
pulley to which the secondary system is 
attached. The loaded trams are hitched 
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on to the full rope as near the working 
coal face as convenient, and the empty 
trams are run back to the same point. 
When the full trams arrive at the junc- 
tion with the main haulage road, they are 
unhitched, pushed- on to the main road 
and hitched on to the main haulage rope. 
With proper calculation, on this arrange- 
ment, it will be seen coal is constantly 
pouring to the shaft bottom and empty 
trams are constantly pouring back to the 
working faces. Some mining engineers, 
however, prefer the main and tail system 
for secondary haulage. With this system 
there are two ropes, a main rope which 
hauls the coal from the working face to 
the junction with the main road, and the 


tail rope which follows behind the train 


of trams, and is afterward used to draw 
the empty trams back to the workings. 
There are two drums clutched separately 
to one shaft, on which the two ropes are 
coiled up when not in use. Each drum can 
be turned in either direction, so as to 
wind up the rope it carries or allow it to 
run off. Several trams are connected to- 
gether to form a train, the main rope be- 
ing connected to the front of the train 
and the tail rope, which has been run out 
to the end of the road and taken round 
a pulley there, connected to the rear of 
the last tram. Then the drum carrying 
the main rope is revolved in the direction 
for winding up, the other drum at the 
same time being allowed to run freely. 
The main rope is coiled up on its drum, 
bringing the trams along with it, and the 
tail rope is run out, till when the jour- 
ney, as it is called, of trams arrives at the 
junction the main rope is all coiled up on 
its drum and the tail rope has run out to 
its full length, double the length of the 
road. The full trams having been dis- 
posed of, a train of empty trams is made 
up, connected between the two ropes,in the 
same way as the full trams were, the 
drum carrying the tail rope is revolved 
to wind up, drawing the empty cars out 
to the working face, and the main rope is 
allowed to run out. When the empty 
trams arrive at the collecting place near 
the working face, the main rope is ready 
to perform its office of pulling the next 
journey of full trams out to the main 
road again. The reason why some mining 
engineers prefer main and tail rope to 
the endless rope system is because the 
endless rope system requires the provision 
and maintenance of roads of double the 
width of those required with main and 
tail, and in many mines this is a very 
serious matter. Room for only one set of 
trams abreast is required with main and 
tail for two with endless. 

Mine roads are subject to so many ad- 
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verse forces. The pressure of the strata 
above, the expansions and contractions 
caused by difference of temperature and 
other cases, lead to partial closing up of 
the roads. The roof tends to come down, 
the floor to come up and the sides to come 
in. And these tendencies are all greater 
the larger the sectional area of the road. 

So strong is the feeling in favor of 
main and tail, in consequence of the 
above, that the mine haulage of many 
collieries is still worked on this system. 
The leading mining engineers, however, 
are trending toward the endless rope sys- 
tem wherever it is practicable, as, in addi- 
tion to being a cheaper method of work- 
ing, the fact of having larger roads gives 
better ventilation. 

The problem involved in providing a 
certain air current in a mine is very simi- 
lar to that involved in providing a certain 
electric current in an electric circuit. 
The longer the roads through which the 
air current has to pass the greater is the 
resistance offered to its passage, and the 
larger the sectional area of the road the 
less is the resistance, other things being 
the same. The work done in transporting 
any given quantity of coal over a certain 
distance is the same whether the haulage 
is on the main and tail or endless rope 
system, but a larger engine is required 
for driving the main and tail system, to 
pull out a given quantity of coal in a 
given time, and as the engine is standing 
for some time between the journeys, the 
fuel cost is larger, where the haulage is 
worked by steam engines. This does not 
apply to working by electric motors. On 
the other hand, the working with endless 
rope, whether with steam or electric mo- 
tors, is more even, and the repairs less, 
than with main and tail. 

For driving the haulage drums and 
pulleys with steam, or compressed air, 
one or two engine cylinders, usually two, 
are carried on the same bed-plate as the 
haulage drums or pulleys, and are geared 
to the drum shaft by spur-gearing. In 
some cases there will be two or more ropes 
working from one engine house, and in 
that case the engine drives one shaft, and 
the different drums or pulleys are con- 
nected to the driving shaft by friction 
clutches, which enable any drum to be 
thrown into gear or out at will. For elec- 
tric driving, it is only necessary to fit the 
motor in any convenient position and 
connect it mechanically to the driving 
shaft by spur or worm-gearing. Spur- 
gearing has been used almost universally, 
but worm-gearing has many favorites, it 
is so compact. The great objection to 
worm-gearing is the difficulty experienced 
in getting it efficient. With the double 
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and treble worm, however, and with 
special machinery for cutting the worms 
and the wheels which gear into them, this 
trouble is gradually disappearing. Con- 
tinuous-current and  polyphase-current 
motors are in use for driving both main 
and tail and endless rope haulage, shunt- 
wound motors being the favorite with 
continuous-current working. There is 
the same trouble with starting resist- 
ances, and starting switches with elec- 
trically driven haulage, as with electric- 
ally driven pumps; but as the haulage en- 
gine houses are better found and better 
kept, it is much easier to have substantial 
apparatus, and those who have been re- 
sponsible for putting down electrical 
haulage plants are alive to the matter. It 
should be mentioned that there are many 
more endless rope haulage plants run by 
electric motors than main and tail. The 
reason is, mining engineers have been 
rather doubtful about trusting electric 
motors with main and tail haulage on 
account of the heavy strains at starting 
the journey of trams fully loaded. Im- 
proved construction, however, is putting 
this matter right also. It is not difficult 
to arrange a proper switchboard in the 
haulage engine house, giving full warn- 
ing to the attendant of anything wrong. 
WINDING BY ELECTRICITY. 

This has been very little adopted in 
this country, as mining engineers are 
slow to believe that it can possibly be 
economical. It is in use on the Conti- 
nent to a somewhat large extent, however. 
The electrical winding plants in opera- 
tion in this country are at present small. 
Winding, or, as it is called in America, 
hoisting, a much more suitable term, con- 
sists in lifting the coal in its trams from 
the shaft-bottom to the top. The term 
winding arises from the fact that the 
operation is performed by winding a rope 
on a drum. There is a large drum fixed 
a little way from the pit mouth large 


‘enough to carry one rope, and it is usu- 


ally driven by a pair of steam engines, 
one on each side of the drum shaft, to 
which the connecting rods of the engines 
are attached. There are always two wire 
ropes employed in winding, and two 
cages. The cages are the platforms on 
to which the coal trams are run, to be 
hoisted out of the mine. The cages are 
often double, and sometimes treble- 
decked. That is to say, they may have 
one platform for the coal trams, two plat- 
forms, or three; and each platform may 
be arranged to carry one, two, three or 
four trams. Four trams in the collieries 
where the output is large is very common, 
two trams being carried on each of the 
two platforms. The cage is slung by 
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chains which are attached to the end of a 
wire rope, the other end of which is secured 
to- the winding drum. As one cage de- 
scends the other ascends, so that there is 
always the same length of wire rope coiled 
on the drum; one rope paying out as the 
cage descends, while the other rope winds 
up in the same proportion. But the work 
done throughout the wind is by no means 
the same. It is very heavy at the com- 
mencement, when the cage with its full 
trams has to be lifted off the bottom of 
the shaft, and it is sometimes heavy dur- 
ing a large portion of the wind if the 
speed of winding is great; but in all cases, 
especially where the mines are deep, 
steam is shut off entirely for a large part 
of the later portion of the wind, the 
full cage being raised by the momen- 
tum of the descending cage. Steam is 
also partially cut off at an earlier por- 
tion of the wind. Also during the inter- 
vals between the winds the engines are 
standing and cooling, so that there is a 
considerable loss from cylinder and pipe 
condensation. From some tests which 
were taken a few years ago it appeared 
that the coal consumed in actual winding 
was at the rate of eleven pounds per in- 
dicated horse-power, and this did not take 
into account the condensation due to heat- 
ing up the engine after stoppages of even 
short duration. After the coal has been 
drawn out of the mine, for the day’s 
work, the winding engines have still to be 
ready for winding men and stores when 
required. Pit wood, stone for walls, etc., 
have to be sent down from time to time, 
and night men and officials have to go 
down and be drawn up from time to time. 
The condensation during these long waits, 
and on starting, must be heavy. In the 
writers opinion, the coal consumption 
could be reduced to three pounds per in- 
dicated horse-power, after allowing for all 
losses of conversion, if electric winding 
were adopted. Some collieries are ar- 
ranging to take current from the great 
electric power stations which are being 
laid down, and one colliery in Lancashire 
is taking current from an electric tram- 
way service which is close to it, the col- 


liery being on the outskirts of one of the. 


Lancashire towns. Winding is done by 
electric motors in this colliery. A some- 
what serious affair took place at the col- 
liery, however, a short time since. The 
supply of the electric tramway service 
failed for several hours.. A feeder had 
parted, and the colliers could not be 
drawn out of the pit, much to their con- 
sternation. As before indicated, electric 
winding is being used in the county of 
Durham for winding up what are called 
staple pits, that is, small pits leading 
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from one seam to the other at some dis- 
tance from the main shafts. 

To adopt the existing winding arrange- 
ments for electric winding, it is only 
necessary to remove the steam cylinders 
and connect the electric motors, two 
should be employed to the drum shafts 
by spur-gearing or worm-gearing, as pre- 
ferred. Objection is taken to the usual 
method of starting electric motors, by the 
addition of resistance to the circuit for 
winding, on the ground that the loss in 
heating the resistance will be consider- 
able in winding where stops and starts 
take place so frequently, every two min- 
utes or so. Methods are being worked out 
—the writer has heard of two at least— 
for getting over this difficulty. A some- 
what similar difficulty exists with print- 
ing machinery, which has to be driven 
very slowly at first, and has to be con- 
trolled to the speed at which it is required 
to turn the paper out. But the difficulty 
has been overcome in these cases, and will 
doubtless be overcome in the case of 
winding. 

DRIVING FANS BY ELECTRICITY. 

It can not be pretended that it is more 
economical to drive the main fan at a 
colliery by an electric motor, except in 
those cases where the whole of the col- 
liery is run from an electric supply serv- 
ice. But there are many cases where it 
is useful to place subsidiary fans in the 
workings, to direct currents of air into 
particular portions of the working face, 
and in those cases the electric motor is 
about the most convenient method 
that can be adopted. One difficulty 
arises in this connection, viz., the mat- 
ter of the gas. In gaseous mines it is not 
wise to place the motor which is driving 
a subsidiary fan in the return airway, 
but this difficulty can usually be got over 
by placing the fan in whatever position it 
is required, and fixing the motor in the 
intake airway, transmitting the power 
from the motor to the fan bv means of 
ropes. As the distances between the in- 
take and return are often not great this 
can easily be done, and fans are very 
much used; electrically driven in coal 
mines, sometimes directly driven, and 
sometimes driven in the manner sug- 
gested. There are also cases where a fan 
is required to be driven at a distance from 
the main fan, on the surface, and elec- 
tricity then provides the most convenient 
method of transmitting the necessary 
power. 

THE DANGERS OF ELECTRICITY IN COAL 
MINES. 


In the writer’s opinion, these are not at 
the motors, except in special cases, such as 


401 


where the commutator becomes so hot 
that it is at the ignition point of the gas. 
The real danger is in the cables, and the 
possibility of a spark passing, sometimes 
forming into an arc between the cables 
when they are damaged by falls, ete. 
More than one case has occurred of col- 
licries having been set on fire by this 
means. The danger would be minimized 
by spending more on the cables, but there 
is always a tendency to cut this item 
down, both when the cables are first laid 
and when any renewal takes place. The 
danger to life arises principally from the 
power service making “earth.” In some 
collieries it is the practice to deliberately 
put one side of the circuit to “earth” by 
using concentric cable, making the outer, 
which is uninsulated, the return. Several 
fatal accidents have occurred from this 
with the regular 500-volt service. 
OTHER USES OF ELECTRICITY. 
There are now a number of machines 
about a colliery of any size which may 
conveniently be driven by electric motors, 
and there is a great deal done in British 
collieries at the present day. They are 
used for running the coal-washing ma- 
chines, which are now employed at so 


many collieries, for cranes, for jiggling 


screens, and many other machines. 


THE PRESSURE IN USE IN BRITISH COL- 
LIERIES. 


This is nearly always 500 volts, or 
thereabouts. In some cases engineers have 
designed their generators for 450 volts, at 
convenient speeds, in others, for 550 
volts. In a few cases, 200, 400 and 600 
volts have been employed. The con- 
tinued extension of the coal mines, how- 
ever, and the large powers required at a 
distance from the shaft bottoms, together 
with the increasing depth of the coal 
mines, is leading to higher and higher 


pressures. In a case in which the writer 
was called in to advise recently, he found 
it absolutely necessary to provide for a 
pressure of 2,000 volts to be taken into 
the mine for some distance, the cables to 
be in the intake airway, and to be trans- 
formed down to 100 volts for the haulage 
service. There were a number of second- 
ary haulage plants to be worked, aggre- 
gating 1,000 horse-power at a mile from 
the shaft. 


Abrasive materials are divided into 
three classes—those which occur in rock 
formations and are cut or manufactured 
into the form desired, still retaining their 
original structure, as grindstones, whet- 
stones, etc.; those which occur as con- 
stituents of rocks or veins, and have to be 
mechanically separeted from their gangue, 
as garnet, corundum and emery ; artificial 
abrasives, as carborundum, crushed steel 
and artificial corundum, 
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CONTINUOUS CURRENT FOR POWER 
TRANSMISSION. 


BY ALTON D. ADAMS. 


Systems of transmission with contin- 
uous current may operate at constant volt- 
age and variable current, at constant cur- 
rent and variable voltage, or with varia- 
tions of both volts and amperes to corre- 
spond with changes of load. For trans- 
mission over long distances at high volt- 
age, a system operating with constant 
current is well suited, because any desired 
voltage may be employed, though each 
dynamo or motor works at only a moder- 
ate voltage and each may be started and 
stopped independently of the others. As 
far as existing practice has gone a con- 
tinuous-current dynamo of fairly large 
capacity is limited to rather moderate 
voltage. Constant-current dynamos in- 
tended for the operation of arc lamps in 
series are constructed for pressures up to 
6,000 volts, but the current of such dyna- 
mos is seldom above ten amperes, giving, 
at most, a capacity of sixty kilowatts. 
Dynamos of several thousand kilowatts 
capacity each can readily be had at volt- 
ages of 500 to 600, but the attempt to 
construct dynamos to deliver more than 
two or three hundred kilowatts each at 
several thousand volts has encountered 
serious sparking at the commutator. 
Thus far, dynamos that yield between 300 
and 400 kilowatts each have been made 
to give satisfactory results at pressures 
as high as 2,500 volts. 

A result of these limitations is that 
where high voltage and large capacity 
are desired in a transmission with con- 
tinuous current a number of dynamos 
must be operated in series. This is illus- 
trated in one of the Swiss transmissions 
over a distance of thirty-two miles at 14,- 
400 volts, the capacity being 2,160 kilo- 
watts. To give this voltage and capacity, 
eight dynamos are connected in series at 
the generating station, each dynamo hav- 
ing an output of 150 amperes at 1,800 
volts, or 216 kilowatts. 

Another recent transmission in Swit- 
zetland is carried out at 23,000 volts, the 
capacity being 3,450 kilowatts. Ten dy- 
namos are connected in series for this 
transmission, and each dynamo is rated 
at 150 amperes and 2,300 volts, or 345 
kilowatts. 

Continuous-current motors are, of 
course, subject to the same limitations as 
dynamos in the matter of capacity at high 
voltage, so that a series of motors must 
be employed to receive the high-pressure 
energy from the line. The number of 
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these motors may just equal, or may be 
less or greater than the number of dyna- 
mos, but the total working voltage of all 
the motors in operation at one time must 
equal the total voltage of the dynamos in 
operation at that time, minus the volts 
of drop in the line. 

In a constant-current transmission all 
the motors may ‘be located in one place, 
as at a substation, or the motors may, as 
well, be scattered at any desired points 
along the line. 

Each constant-current motor may have 
any desired capacity, but it must be 
designed for the current of the system. 
The voltage at the terminals of each mo- 
tor varies with its load, being greatest 
when the motor is doing the most work. 
Constant speed is usually attained at 
each motor by means of a variable resist- 
ance connected across the terminals of 
the magnet coils. The amount of this 
resistance is regulated by a centrifugal 
governor, driven by the motor shaft. 
This governor also shifts the position of 
the brushes on the commutator to pre- 
vent sparking as the current flowing 
through the magnet coils is changed. 

For a constant-current transmission 
the magnet and armature windings of 
both dynamos and motors are usually 
connected in series with each other and 
the line so that the same current passes 
through every element of the circuit, ex- 
cept that each motor may have some cur- 
rent shunted out of its magnet coil for 
the purpose of speed regulation. 

In some cases, however, the magnet 
coils of the dynamos are connected in 
multiple with each other and receive their 
current from a separate dynamo designed 
for the purpose. With this separate ex- 
citation of the magnet coils, the dynamo 
armatures are still connected in series 
with each other and the line. 

The total voltage at the generating 
station and on the line of a constant-cur- 
rent system varies with the rate at which 
energy is delivered, and has its maximum 


value only at times of full load. To ob-. 


tain this variation of voltage it is the 
general practice to change the speed of 


the dynamos by means of an automatic - 


regulator which is actuated by the line 
current. Any increase of the line cur- 
rent actuates the regulator and reduces 
the speed of the dynamos, while a de 
crease of the line current raises the dy- 
namo speed. With a good regulator the 
variations of the line current are only 
slight. Under this method of regulation 
the dynamos in operation have a substan- 
tially constant current in both armature 
and magnet coils at all times, so that 
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there is no reason to shift the position of 
the brushes on the commutator. 

Generating stations of transmission 
systems are generally driven by water 
power and the speed regulator operates to 
change the amount of water admitted to 
each wheel. Each turbine wheel usually 
drives a pair of dynamos, but one or any 
number of dynamos might be driven by 
a single wheel. The two dynamos driven 
by a single wheel are generally connected 
in series at all times, and are cut in or 
out of the main circuit together. When 
the load on a constant-current generating 
station is such that the voltage can be 
developed by less than all the dynamos, 
one or more dynamos may be stopped and 
taken out of the circuit. 

To do this the dynamo or pair of dy- 
namos to be put out of service may be 
stopped, their magnet coils having first 
been short-circuited, and then a switch 
across the connections of their armatures 
to the lines closed, after which the con- 
nections of the armatures to the line are 
opened. By a reverse process, any dy- 
namo or pair of dynamos may be cut 
into the operating circuit. 

At the terminals of each dynamo in the 
series, while in operation, the voltage is 
simply that developed in its armature, so 
that the insulation between the several 
windings is subject to only a correspond- 
ing stress. The entire voltage of the 
line, however, tends to force a current 
from the coils of the dynamo at one end 
of the series into its frame, thence to any 
substance on which that frame rests and 
so on to the frame and coils of the dy- 
namo at the other end of the series. To 
protect the insulation of the dynamo coils 
from the line voltage, thick blocks of 
porcelain are placed beneath the dynamo 
frames, and the armature shafts are con- 
nected to those of the turbines by insu- 
lating couplings. 

Besides the switches, already men- 
tioned, a voltmeter and ammeter should 
be provided for each dynamo and also for 
the entire series of machines. This com- 
pletes the switchboard equipment, which 
is, therefore, very simple. As the line 
loss of a constant-current system is the 
same as to the rate at which energy is 
wasted, whatever the load that is being 
operated, this loss may be a large per- 
centage of the total output when the load 
is light. If, for illustration, five per cent 
of the maximum voltage of the station 
is required to force the constant current 
through the line, the percentage of line 
loss will rise to ten when the station volt- 
age iş one-half the maximum, and to 
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twenty when the station is delivering 
only one-quarter of its full capacity. 

In view of this property of constant- 
current working, the line loss should be 
made quite small in its ratio to the maxi- 
mum load, as most stations must work on 
partial loads much of the time. Five per 
cent of maximum station voltage is a 
fair general figure for the line loss in a 
constant-current transmission, but the 
circumstances of a particular case may 
dictate a higher or a lower percentage. 

On the thirty-two-mile transmission, 
above named, the loss in the line is six 
per cent of the station output at full load. 
The efficiency of constant-current trans- 
mission, where simply mechanical power 
is to be delivered, may be very high. As- 
suming a full-load efficiency of ninety- 
two per cent for each motor and gener- 
ator, the motors will deliver as mechani- 
cal work 92 x 0.95 x 0.92 = 60.4 per 
cent of the energy employed to drive the 
dvnamos, if the line loss is five per cent. 
At less than full load the efficiency of 
transmission must be less than that just 
indicated. Where the constant-current 
transmission must deliver electrical en- 
ergy in the form of either continuous or 
alternating current of moderate voltage 
for general distribution, the low-pressure 
current will represent at full load 
92 x 0.95 x 0.92 x 0.92 = 73.97 per cent of 
the energy required to drive the dy- 
namos at the generating station, if the 
efficiency of the line is ninety-five and 
that of the low-voltage dynamos is ninety- 
two per cent. In this case the constant- 
current motors are connected to and drive 
the low-voltage dynamos. 

For the delivery of mechanical power 
the constant-current transmission re- 
quires dynamos and motors of two kilo- 
watts total capacity, and for the delivery 
of low-voltage current dynamos and mo- 
tors of three kilowatts capacity for each 
kilowatt of working capacity. 

If a transmission with continuous cur- 
rent is to be carried out at constant press- 
ure the limitation as to the capacity and 
voltage of each dynamo is about the same 
as with constant current. Probably more 
energy is now transmitted by continuous 
current at constant pressure than by any 
other method, the greater part being de- 
voted to electric railway work at 500 to 
600 volts. Dynamos for about these volt- 
ages can readily be had in capacities up to 
several thousand kilowatts each, but the 
length of transmission that can be 
economically carried out at this pressure 
is comparatively small. For each kilo- 
watt delivered to a line at 500-volts and 
to be transmitted to a distance of five 
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miles at a ten per cent loss in the line, the 
weight of copper conductors must be 372 
pounds, costing $56.80 at fifteen cents per 
pound. This sum is about twice the cost 
of good continuous-current dynamos per 
kilowatt of capacity. If the distance of 
transmission is ten miles and the voltage 
and line loss remains as before the weight 
of copper conductor must be increased to 
1,488 pounds per kilowatt delivered to the 
line, costing $227.20. 

Experience has shown that in sizes of 
not more than 400 kilowatts, continuous- 
current dynamos may safely have a volt- 
age of 2,000 each, and any number of 
such dynamos may be operated in multi- 
ple, giving whatever capacity is de- 
sired. At 2,000 volts and a loss of ten 
per cent in the line the weight of copper 
conductors would be ninety-three pounds, 
costing $13.95 at fifteen cents per pound 
for each kilowatt delivered to the line on 
a ten-mile transmission. With 2,000 volts 
on a twenty-mile transmission the weight 
of conductors per kilowatt would be the 
same as their weight on a five-mile trans- 
mission at 500 volts, the percentage of 
loss being equal in the two cases. Large 
continuous-current motors of, say, fifty 
kilowatts or more, can be had for a press- 
ure of 2,000 volts, so that any number of 
such motors might be operated from a 
2,000-volt, constant-pressure line entirely 
independent of each other. From these 
figures it is evident that a transmission of 
ten miles may be carried out with con- 
tinuous current at constant pressure 
from a single dynamo with good efliciency 
and a moderate investment in conductors. 

When the distance is such that much 
more than 2,000 volts are required for 
the constant-pressure transmission, resort 
must be had to the connection of dyna- 
mos and motors in series. Any number 
of dynamos may be so connected as in the 
case of constant-current work. The com- 
bined voltages of the series of motors con- 
nected to the constant-pressure transmis- 
sion line must equal the voltage of that 
line, so that the number of motors in any 
one series must be constant. If the volt- 
age of transmission is so high that more 
than two or three motors must be con- 
nected in each series, there comes the ob- 
jection that motors must be operated at 
light loads during much of the time. 
Moreover, each series of motors must be 
mechanically connected to the same work, 
as that of driving a single dynamo or 
other machine, because if the loads on the 
motors of a series vary differently, these 
motors will not operate at constant speed. 
Continuous-current transmission at con- 
stant pressure with motors in series thus 
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lacks the flexibility of transmission at 
constant current where any motor may be 
started and stopped without regard to the 
others in the series, the line voltage be- 
ing automatically regulated at the gen- 
erating station according to the number 
of motors in use at any time and to the 
work they are doing. 

In the efficiency of its dynamos, motors 
and line, a constant-pressure system of 
transmission is substantially equal to one 
with constant current, at full load. At 
partial loads the constant-pressure line 
has the advantage because the loss of 
energy in it varies with the square of the 


‘load. Thus at constant pressure the line 


loss in energy per hour at half load is 
only one-fourth as great as the loss at full 
load. On the other hand, the energy loss 
in the constant-current line is the same 
at all stages of load. Because of these 
facts it is good practice to allow, say, a 
ten per cent loss in a constant-pressure 
line and only five per cent in a constant- 
current line at full load. 

In a generating station at 2,000 volts 
or more constant pressure, it is desirable 
to have the magnet coils of the main 
dynamos connected in multiple and 
separately excited by a small dynamo at 
constant pressure. This plan is especially 
desirable where the armatures of several 
dynamos are connected in series to ob- 
tain the line voltage. Separately excited 
magnet coils make.it easier to control 
the operation of the several dynamos, coils 
of low voltage are cheaper to make than 
coils of high voltage, and the low voltage 
windings are less liable to burn out. Ifa 
series of constant-pressure motors is in 
use at one point it may be cheaper and 
safer to excite its magnet coils from a 
special dynamo than from the line. 

In a transmission carried out with 
series-wound dynamos and motors, the 


speed of the motors may be constant at 


all loads without any special regulating 
mechanism. To attain this result it is 
necessary that all the motors be coupled 
so as to form a single unit mechanically 
and that the dynamos be driven at con- 
stant speed. A transmission system of 
this sort may include a single dynamo and 
a single motor, or two or more dynamos, 
and two or more motors may be used in 
series. 

When the dynamos of such a system 
are driven at constant speed and a varia- 
ble load is applied to the single motor, or 
to the mechanically connected motors, 
both the voltage of the system and the 
amperes flowing in all its parts change to- 
gether so that practically constant speed 
is maintained at the motors, provided 
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that the design of both thé dynamos and 
motors is suitable for the purpose. With 
the maximum load on the motors the 
volts and amperes of the system have 
their greatest values, and these values 
both decline with smaller loads. The 
chief disadvantage of this system lies in 
the fact where more than one motor is 
cmployed all the motors must be me- 
chanically joined together so as to work on 
the same load. 

Compared with the constant-current 
system, this combination of series dyna- 
mos with mechanically connected series 
motors has the distinct advantage that 
neither the dynamos nor motors require 
any sort of regulators in order to main- 
tain constant motor speed. It is only nec- 
essary that the dynamos be driven at con- 
stant speed and that both the dynamos 
and motors be designed for the trans- 
mission. Jn comparison with a constant- 
pressure system, the one under considera- 
tion has the advantage that neither its 
dynamos nor motors require magnet coils 
with a high voltage at their terminals and 
composed of fine wire or separate excita- 
‘tion by a special dynamo. These fea- 
tures of the system with serics dynamos 
and motors, the latter being joined as a 
mechanical unit, make it cheaper to in- 
stall and easier to operate than either of 
the other two. This system is especially 
adapted for the delivery of mechanical 
power in rather large units. The voltage 
available may be anything desired, but is 
subject to the practical limitations that 
all the motors must deliver their power 
as a mechanical unit, so that unless the 
power is quite large the number of motors 
in the series and, therefore, the voltage 
is limited. 

An interesting illustration of the sys- 
tem of transmission just described exists 
between a point on the River Suze, near 
Bienne, Switzerland, and the Biberest 
paper mills. At the river a 400-horse- 
power turbine water-wheel drives a pair 
of series-wound dynamos, each rated at 
130 kilowatts and 3,300 volts. These 
dynamos are connected in series, giving a 
total capacity of 260 kilowatts and a 
pressure of 6,600 volts. At the Biberest 
mills are located two serics-wound motors, 
mechanically coupled and connected in 
series with each other and with the two- 
wire transmission line, which extends 
from the two dynamos at the River Suze. 
Each of these motors has a capacity and 
voltage equal to that of either of the dy- 
namos previously mentioned. The 
coupled motors operate at the constant 
speed of 200 revolutions per minute at 
all loads and deliver over 300 horse- 
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power when doing maximum work. Bce- 
tween the generating plant at the river 
and the Biberest mills, the distance is 
about nineteen miles, and the two line 
wires are each of copper, 275 circular 
mils, or a little more than one-fourth 
inch in diameter. The dynamos and mo- 
tors of this system are mounted on thick 
porcelain blocks in order to protect the 
insulation of their windings from the 
strain of the full line voltage. 

Either of the three systems of trans- 
mission by continuous current that have 
been considered requires a smaller total 
capacity of electrical apparatus for a 
given rate of mechanical power delivery 
than any system using 
current. Equipment of the continuous- 
current systems should, therefore, cost 
less than the alternating for power alone. 

If energy is to be delivered in the form 
of alternating current, the advantage lies 
with that system for the transmission, as 
to total capacity of apparatus and perhaps 
as to cost of plant. Where the trans- 
mitted energy must be delivered in the 
form of low-pressure continuous current, 
the relative capacities and costs of equip- 
ments for the two systems is often a close 
question. 

Up to the present time the transmis- 
sion of power by continuous current over 
long distances in the United States has 
been neglected. In Europe continuous 
current was early an important factor in 
long transmissions, later it has been still 
further developed and is being installed 
in competition with the polyphase system. 


a 


A Sixty-Mile Fifty-Thousand-Volt 
Power Transmission System. 

At a recent meeting of the American 
Society of Civil Engineers, Mr. M. H. 
Gerry read an instructive paper on “High- 
Voltage Power Transmission,” and de- 
scribed in detail the plant at Cañon Ferry, 
which has been in continuous operation 
for about a year. This plant is delivering 
power at Butte, Mont., sixty-five miles 
away, at 50,000 volts. After Mr. Gerry 
took charge of the plant, before its com- 
pletion, some changes were made in the 
general plans with a view to securing 
better regulation. The original plans 
called for long penstocks, but, as is well 
known, this form of construction makes 
prompt regulation in speed exceptionally 
difficult. It was therefore decided to 
change this arrangement and install open 
forebays at a cost of about $150,000. The 
author held that next in importance to 
the form and amount of load on the sta- 
tion is the question of speed regulation. 


alternating - 
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For many years close speed regulation 


was thought impossible for water-wheels 
driving machinery subject to suddenly 
varying loads; but the difficulties have 
been overcome, and it has been found that 
very satisfactory results can be obtained 
by correct designing and the use of 
proper governors to actuate the water- 
wheel gates. The first consideration is to 
have such hydraulic design that the water 
can pass freely to the wheels, and to avoid 
those arrangements which require a con- 
siderable change in the velocity of the 
water with varying gate on the wheels. 
It is said that there has been no interfer- 
ence, due to lightning, wind, rain or 
snow, with this transmission system. A 
telephone line is strung on the high-ten- 
sion poles, and works very satisfactorily, 
the wires being about six feet from the 
nearest high-tension wire. 


The Engineering Digest. 

The Engineering Digest, a new weekly 
index and review of engineering litera- 
ture, is announced by the publishers, 
D. N. Dunlop & Company, of Effingham 
House, Arundel street, Strand, London, 
W. C., England. The features of this 
periodical will be a survey of the prin- 
cipal articles contained in the British, 
American and Continental press, and & 
complete technical index of current en- 
gineering literature. Any section of this 
index can be supplied on cards for filing 
purposes. There will also be a section 


containing news items, and an illustrated 
interview with some leading man in en- 
gineering or scientific work. New books 
will be reviewed, and digests given of 


new catalogues and trade publications. — 


It is also proposed to conduct a bureau 
for information and for employment in 
connection with the paper. The sub- 
scription price is sixpence per week or 
twenty-six shillings per annum. 


Terrestrial Magnetism and Atmos- 
pheric Electricity. 

The December number of Terrestrial 
Magnetism and Atmospheric Electricity 
contains a half-tone portrait of Benjamin 
Franklin, after the Gainsborough portrait 
now in the University of Pennsylvania, 
and a summary by Mr. L. A. Bauer of 
the results of the international magnetic 
observations made during the total solar 
eclipse of May 18, 1901, including re 
sults obtained during previous total solar 


eclipses. Mr. C. A. Farr gives records 
of earthquakes on quickly driven mag- 
netographs. There is also an abstract of 
the magnetic observations on land, made 
by the Austrian Navy between 1896 and 
1901, together with a number of interest- 
ing reviews of recent important scientific 
papers. 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—X. 


t SSeS 
Notes on Progress in Europe and America. 
BY JOHN B. C. KERSHAW. 


Artificial Corundum. 

This product, an impure crystalline 
form of alumina, is now being produced 
at Niagara Falls by the Norton Emery- 
Wheel Company. The method employed 
for the manufacture is based upon a patent 
granted to Jacobs, and was worked out at 
the experimental plant of the Ampere 
Electrochemical Company (see note 5). 
Bauxite, a mineral containing alumina 
and clay, is the raw material of the 
process. This is fused in an electric fur- 
nace by resistance heating between car- 
bon electrodes, and is then allowed to 
cool slowly. The alumina crystallizes 
under these conditions, and is obtained 
sufficiently hard to be used as an efficient 
substitute for emery, while the silica, iron 
and other impurities are partly reduced to 
the metallic state by the action of the 
carbon, and are found as metallic buttons 
throughout the fused mass. When the 
latter is broken up these buttons are 
picked out. The bauxite, before submit- 
ting to the action of the electric current, 
is calcined by the aid of heat obtained 
from coal. The original experiments were 
carried out with a Horry revolving car- 
bide furnace, but it has been found better 
to employ an electric furnace of the ordi- 
nary type, and to leave the mass of molten 
matter three to four hours in the furnace 
before removal, after the current is cut 
off. The product of the Niagara works, 
` which, according to Richards, is now 
utilizing 500 horse-power in the manu- 
facture, is shipped to Worcester, Mass., 
where wheels, stones, cloth, etc., are manu- 
factured with this artificial corundum, 
as a substitute for emery. Owing to the 
increasing use of grinding tools in en- 
gineering work, this new electrometal- 
lurgical manufacture may have a success- 
ful future, but it will have a keen com- 
petitor in the Acheson carborundum in- 
dustry, also centred at Niagara Falls, and 
a war of prices is likely to set in, unless 
some amicable selling arrangement is 
made between the rival companies. 


Bullion Refining. 


The electrolytic processes for refining 
silver and gold bullion offer many advan- 
tages over the older dry or wet methods of 
separation, and it is, therefore, not sur- 
prising that electrolytic bullion refineries 
are now to be found in all the leading 
industrial countries. According to Ulke 
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three electrolytic silver refineries are in 
operation in America, and one of these 
refines 100,000 ounces of silver bullion 
per day. The Wohlwill gold refining 
process, also electrolytic, has lately been 
adopted by the Philadelphia Mint. Ger- 
many possesses three bullion refineries, 
located at Hamburg, Frankfort and 
Pforzheim, respectively, and the Wohl- 
will gold refining process has recently 
been adopted by the Freiburger u. Hals- 
berger Huttenwerken. France also is 
operating the Wohlwill process. English 
bullion refiners are very chary in giving 
information about the methods in use, but 
the writer has strong ground for the belief 
that electrolytic methods of separation 
are employed by two firms, with refineries 
in London and Birmingham, respectively. 

As regards methods, silver is usually 
electrolytically separated- in a silver 
nitrate solution, while the Wohlwill proc- 
ess for parting gold is based upon the 
use of an acid electrolyte of gold 
chloride. Dietzel has recommended the 
use of an electrolyte of copper ni- 
trate for silver alloys, and this process 
is in use in Pforzheim, in Germany. 
The estimates of output by the various 
refineries vary considerably, and official 
figures are not easily obtained. In 1901 
it was, however, stated on good authority 
that the value of the annual output of 
gold and silver by the Frankfort and 
Hamburg bullion refineries amounted to 
$12,000,000, and, according to Daneel, 
the latter refinery is producing 100,000 
kilogrammes of silver, 3,000 kilogrammes 
of gold and fifteen kilogrammes of plati- 
num per annum. The Deutsche Gold u. 
Scheide Austalt, the owner of the Frank- 
fort refinery, has recently increased its 
capital by $360,000, and in 1902 this 
company paid a dividend of sixteen per 


cent. 
The Desolle Copper Process, 


In all processes for the electro- 
deposition of copper the difficulty of 
obtaining a dense adherent deposit, with 
high-current densities, is met, and, as a 
rule, the required characteristics of the 
deposited copper can only be obtained by 
working at a low rate of deposition with 
low-current densities. On this account a 
very large amount of capital has to be 
sunk in plant, and in copper for stocking 
the depositing vats, in order to obtain a 
large output of deposited copper. Several 
patents have been taken out relating to 
methods for increasing the current 
density (and therefore the rate of deposi- 
tion) without sacrifice of the desired me- 
tallic characteristics of the deposited 
metal. One of the latest of these is that 
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of Desolle. This patented procedure has 
recently been reported upon by H. Foun- 
taine, acting for the French society 
“T Encouragement des Arts Econo- 
miques,” and this society has bestowed a 
bronze medal upon M. Desolle for his 
invention. The Desolle process is in 
operation upon a small scale at the works 
of Levallois-Perret, in France, and also 
at a works in Birmingham, England. 
The chief novelty of the Desolle process 
is said to lie in the use of the electrolyte 
under pressure as a jet. In this way a 
current density of 750 amperes can be 
safely employed, and a deposit at the 
cathode one millimetre in thickness, ob- 
tained in the comparatively brief space 
of fifteen hours. The Desolle process is 
intended specially for application to 
articles of any shape or form, constructed 
of iron, steel or zinc. A “striking” bath 
composed of double cyanides of potassium 
and copper is first used, and after rinsing 
the articles with the thin coating of cop- 
per produced by the immersion in this 
bath they are transferred to the deposit- 
ing bath. The proposal to use jets by aid 
of which the electrolyte is forced against 
the surface of the cathode is, however, 
not new in the electrolytic copper in- 
dustry, and it is doubtful whether the 
Desolle patent, in view of these earlier 
trials, is valid. In 1897 the present 
writer referred to the use of jets by 
Thofern in the electrolytic copper re- 
finery at Anaconda, U.S. A. In this case 
it was found that the gain in speed of 
deposition did not balance the increased 
cost of operating, and the use of jets was 
discarded after a short trial. In 1898, 
before the Royal Society in London, Mr. 
J. C. Graham showed an experimental 
cell in which copper was being deposited 
at a high rate by aid of a pressure jet, 
and on this occasion it was stated that a 
current density of 2,000 amperes per 
square metre could be employed without 


danger to the smoothness, cohesion or 
other metallic nature of the deposit. 


Blasting in shafts by the use of the 
galvanic battery is now successfully ac- 
complished by employing what are 
termed “delay fuses.” These are fuses 
which require time—the fraction of a 
second—to cause an explosion. By this 
means “cutting holes” may be fired first, 
the intermediate “sinking holes” next 
and the “squaring-up” holes last. The 


great damage to timber often resulting 
by the simultaneous discharge of the full 
round of holes is thus avoided to a great 
extent, and the miners do not have to 
run the risk incident to “spitting” a 
large number of holes. 
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The Colorado Springs Electric Company. 


A Modern Installation for Lighting and Power. 


NE of the most interesting, largest 
() and most modern plants in Colo- 
rado Springs is operated by the 
Colorado Springs Electric Company and 
distributes current for both power and 


MAIN GENERATING PLANT—EXTERIOR—COLO- 
RADO SPRINGS ELECTRIC COMPANY. 
lighting in Colorado Springs, Colorado 

City and Manitou. 

The company was organized in April, 
1900, under the laws of the state of Colo- 
rado, and at that time took over the busi- 
ness, plant and franchises of the El Paso 
Electric Company, which company had 
been operating in Colorado Springs for 
a period of about twelve years. The plant 
of the El Paso company was located in 
the downtown or business section of the 
city, and is now used principally as a 
distributing and heating station. 


By J. H. Rusby. 


furnishes a source of very cheap fuel in 
the form of slack, or mine-run when the 
supply of slack does not suffice. The 
mine is situated about 1,500 feet from the 
power-house and the coal is transported 


POWER-HOUSE. 

The power-house is of red pressed 
brick, with sandstone trimmings, ade- 
quately lighted by large windows. The 
roof is supported on steel trusses extend- 


MAIN GENERATING PLANT—SWITCHBOARD—COLORADO SPRINGS ELECTRIC COMPANY. 


from the mine by a two-car gravity-sur- 
face tramway to a coal conveyor, which 
distributes the coal to the bins in front 
of the boilers. 

A good supply of water is obtained 
from a large pipe line running close to 
the plant and supplied from a reservoir 


MaIN GENERATING PLANT—BOILER Room—CoLorapDo SPRINGS ELECTRIC COMPANY. 


The main generating station is located 
at Austin Bluffs, at a point six miles 
northeast of Colorado Springs. This loca- 
tion was chosen because of the close 
proximity of extensive lignite coal banks, 
operated by a local coal company. This 


in the mountains to the north. By 
analysis this water is shown to be very 
suitable for boiler purposes. A settling 
reservoir of 500,000 gallons capacity 
serves as a reserve between the pipe line 
and boilers. 


ing the entire width of the building, and 
supported near the centre by a brick par- 
tition, which divides the engine room 
from the boiler room. The floor of the 
engine room is supported on steel beams 
resting on cast-iron bearing plates in 
masonry walls. 


EXTERIOR OF SUBSTATION, COLORADO SPRINGS 
ELECTRIC COMPANY. 


In the engine room there is a twenty- 
ton, hand-power Maris Brothers’ travel- 
ing crane, which spans the entire width 
of the room, running the full length of 
the power-house on 60-pound T-rails 
placed on heavy I-beams, which are ım 
turn supported on brick pilasters built 
up from the building foundation. 

The boiler room is 60 feet by 160 feet 
9 inches. Ite floor level is nine feet below 
the floor level of the engine room. There 
are five Aultman-Taylor boilers, “of the 
Cahall horizontal, sectional, water-tube 
type, of 400 horsepower each, and 
set in five batteries; two Babcock & 
Wilcox water-tube boilers of 500 horse- 
power each, and set in two batteries, thus 
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making an aggregate of 3,000-horse-power 
boiler capacity in commission; the work- 
ing steam pressure is 160 pounds. 
Natural draught is used. The stack is 
steel, self-supporting, 101 feet 6 inches 
high, above capstone of pedestal, and is 
9 feet 6 inches inside diameter. The 
pedestal is built of brick and extends 
from the foundation to a height several 
feet above the roof of the building. The 
total height of stack and pedestal is 170 
feet. 
The stack and structural steel work for 
roof and floor were furnished by the 
Gillette Herzog Manufacturing Company. 
The steam piping is designed on the 
feeder and main principle, and embodies 
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-three units, with provisions for a fourth 
unit. The engines are horizontal, cross- 
compound, non-condensing type, 24 inches 
and 44 inches by 48 inches. They were 
built to develop 1,500 indicated horse- 
power when operating at 150 pounds 
steam pressure and running at 90 revolu- 
tions per minute. The engines were built 
by the International Power Company. 
Each engine is direct-connected to a 
General Electric 750-kilowatt, three- 
phase, 6,600-volt revolving field generator. 
To facilitate parallel operation and uni- 
formity of rotation each unit carries a 
large flywheel twenty feet in diameter, 
weighing 70,000 pounds. These unite 
are operated in multiples and no difficulty 
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switches are of the three-pole, double- 
throw, oil type. All switches, rheostats, 
instruments, transformers, etc., are placed 
below the floor, and are hand-operated 
from switchboard panels. One piece of 
apparatus of especial interest in the plant 
is the automatic voltage regulator in- 
stalled by the General Electric Company. 
This operates on the shunt field of the ex- 
citers and maintains a remarkably even 
potential on the alternating bus-bars, not- 
withstanding that the load on the system 
is a mixed one of motors and lights. 

No step-up transformers are used, as 
the alternators generate at 6,600 volts— 
the voltage on the transmission system. 
Experience has shown that main-line 
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MAIN GENERATING PLANT - ENGINE RooM— COLORADO SPRINGS ELECTRIC COMPANY. 


long sweeps from boilers and headers, and 
long, easy bends to engines, thus avoid- 
ing angles and elbows in the path of the 
steam. Between engines and header are 
separators, which serve as steam reservoirs 
as well as separators. 

Each engine exhausts into a common 
cast-iron header, from which the exhaust 
steam is led through a spiral riveted pipe 
to the roof and passes through a Warren 
exhaust head to the air. The feed water 
18 heated by exhaust steam to 198 de- 
&rees Fahrenheit. 

ENGINE ROOM. 

The engine room is 58 feet 8 inches by 

160 feet 9 inches, and contains at present 


is experienced in successfully accomplish- 
ing parallel operation. 

Two main exciters of General Electric 
make, fifty kilowatts capacity, 125 volts, 
direct-coupled to Ames Iron Works high- 
speed engines, are sufficient for maximum 
demand of the plant, but, as a reserve, 
two fifteen-kilowatt Edison bipolar gen- 
erators, belted to a fifty-horse-power, 460- 
volt General Electric induction motor, 
were installed. 

The switchboard is of marble with all 
necessary measuring instruments and 
duplicate bus-bars, with a panel to each 
engine unit and each outgoing circuit, 
and also a panel for exciters. All main 


fuses are not necessary, the generators 
being able to withstand the few short-cir- 
cuits that come in, and the oil switches 
safely breaking a dead short-circuit. 
TRANSMISSION SYSTEM. 

The transmission system is arranged 
in the form of a triangle with the Austin 
Bluffs station at the vertex, and the Colo- 
rado Springs substation and United States 
Reduction and Refining Company’s mills 
at Colorado City at the base angles. A 
connecting base line connects the points 
above mentioned, making in all about 
fifteen miles of line, thus a duplicate pole 
lne is available for enhancing continuous 
Each pole line carries a double 


service. 
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circuit of three No. 1 B. & S. gauge cop- 
per wires arranged in two sixteen-inch 
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with the Austin Bluffs plant. In the 
summer the direct-current machines are 


SUBSTATION, COLORADO SPRINGS ELECTRIC COMPANY—SWITCBBOARD. 


triangles and carried on triple petticoat 
insulators. In general, the poles are 
thirty-five feet, white cedar, set 100 feet 
apart. No treatment was given the butts, 
the soil in this locality being of such a 
nature that this was not deemed neces- 
sary. 

At the substation in Colorado Springs 
the voltage is stepped down from 6,600 
volts three-phase to 2,300 volts two-phase. 
From the secondary bus-bars the distribu- 
tion is single-phase, 2,300 volts, each cir- 


cuit being controlled by a General Elec- 


tric M. R. regulator for lighting Colo- 
rado Springs and Colorado City. The 
power for all motors operated in the com- 
mercial district of Colorado Springs is 
supplied by 500 volts direct current gen- 
erated at the downtown plant. 

In the winter months, for the purpose 
of heating by exhaust steam, an engine 
is operated at this station to drive one 


driven by a synchronous motor running 
from the 2,300-volt busses. A three- 
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45-light tub transformers which are con- 
nected to the 6,600-volt transmission 
feeders, and which operate the series en- 
closed city arc system. The engine equip- 
ment of this station includes one twenty- 
four-inch by forty-eight-inch simple non- 
condensing Frick-Corliss and one 100- 
horse-power Westinghouse engines, the 
boiler plant consisting of 1,500 horse- 
power in water-tube and tubular boilers, 
with all necessary feed-water heaters, 
pumps, ete. 

A large part of the power load of the 
general system is located in the large ore 
reduction mills, which handle most of the 
Cripple Creek ore. Each mill has 
its: own substation and is operated en- 
tirely by electric power, the total horse- 
power connected in motors aggregating 
4,000. The voltage is stepped down for 
motor service from 6,600 to 460 volts. 
The motor load is a mixed one of induc- 
tion and synchronous motors, and the 
three-phase distribution is followed 
throughout. 

The greatest danger to transmission in 


SUBSTATION, COLORADO SPRINGS ELECTRIC COMPANY—PART OF GENERATOR Room. 


phase alternator will be installed during 
the next few months at the substation, 


SUBSTATION, COLORADO SPRINGS ELECTRIC CoMPANY—SWITCHBOARD AND TRANSFORMERS 


150-kilowatt and two 75-kilowatt, direct- 
current generators, and also one 150- 
kilowatt alternator operating in multiple 


and then the secondary system will be 
changed from two-phase to three-phase. 
The substation plant also contains five 


this locality is from the effects of light- 
ning, which has given some considerable 
trouble in the past, but by a careful study 
of the conditions to be met this difficulty 
has been practically overcome. 

One of the most interesting features of 
the operations for 1902, at least to central 
station managers, was the record made in 
load-factors, the average of all daily load- 
factors for the year 1902 equaling 52.6 
per cent. This particularly desirable 
feature is effected because of the constant 
load obtained from the reduction mills 
which operate twenty-four hours each and 
every day during the year. 

The city of Manitou obtains its 
supplv of current for lighting and 
power purposes from the Manitou Elec- 
tric Company, which in turn buys 
the electrical energy from the Colorado 
Springs Electric Company. The current 
is transmitted from the main power 
station at Austin Bluffs to the city 
of Manitou at a pressure of 6,600 
volts, the distance approximating ten 
miles. The electrical energy is then dis- 
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tributed in Manitou from a substation, 
an illustration of which is shown. 

The writer is indebted for information 
concerning the plants of the Colorado 
Springs Electric Company to George B. 
Tripp, general manager, and E. P. Dillon, 
electrical engineer. l 

MANITOU ELECTRIC COMPANY. 

The Manitou Electric Company, Mr. 
Peters, manager, operates under a fran- 
chise from the town of Manitou, Col. 

It purchases its power from the Colo- 
rado Electric Company, and this power 
enters its substation on Manitou avenue 
at 6,600 volts, three-phase, 7,200 alter- 
nations, 60 cycles, through lightning ar- 
resters and cable plugs, into the basement 
and through kick coils and additional 
lightning arresters to a primary switch- 
board which is fitted with two oil-break 
switches and fuses, thence to two pairs 
of transformers of Westinghouse oil- 
cooled type of thirty-five kilowatts ca- 
pacity each. Current is delivered in these 
transformers at three-phase, and leaves 
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at two-phase, four-wire secondary, 1,040 
volts, to four .bus-bars, each bar having a 
single-pole, quick-break _knife-switch. 
From this point it is taken up to a sec- 
ondary switchboard on the first floor, 
shown in the illustration, which board is 
fitted with two pairs of two-phase, 1,040- 
volt bus-bars. 

From these bars which are fitted with 
voltmeters five circuits are led, each cir- 
cuit through an oil switch, Thompson re- 
cording wattmeter, ammeter, Noark fuses 
and General Electric regulating coils laid 
in oil to the various street circuits supply- 
ing the town. These street circuits enter 
line transformers at 1,040 volts and leave 
on the three-wire, 220 to 100-volt system 
to consumers. 


The Lighting of the Universal Ex- 
position of St. Louis. 

An effort will be made in the electric 
lighting plans for the Louisiana Purchase 
Exposition, at St. Louis, to make the 
night picture entirely different from the 
day picture, so that two distinct artistic 
compositions will be presented to visitors. 
By day the columns which form the colon- 
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nades around the central avenue will be 
the most noteworthy feature of the main 
picture. These will stand out white and 
imposing. At night the columns will be 
silhouetted darkly against walls of light. 
This effect will be produced by inserting 
in the rear fluting of the column a close 
line of eight-candle-power incandescent 
lamps, and by peppering the recessed ceil- 
ing of the cloister with lamps of similar 
power. These lamps will not be seen 
from the outside. The front columns will 
not be lighted except by the diffused 
lamps in the avenue. To a spectator at a 
moderate distance the columns will be 
dark projections on the intense white of 
the screened wall. During the day this 
wall and recessed ceilings of the cloisters 
will attract little attention, because they 
will be in deep shadow. 
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A NEW CAR FENDER. 
BY EMILE GUARINI. 


A number of fenders has been in- 
vented to prevent accidents to persons and 
animals from electric cars, but none has 
been entirely effective. Dr. Walter Hirt, 
of Breslau, Germany, has designed a 
fender which seems to be very reliable. 
The inventor believes that if the mem- 
bers of the victim can be forced against 
its body, collision and subsequent drag- 
ging will not have any serious conse- 
quence, and his apparatus is designed to 
fulfill this condition. | 

The apparatus consists of a sort of 
brush, formed of twelve rows of rattan 
placed under the front platform. It re- 
quires no action whatever from the motor- 
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New CAR FENDER. 


This is the plan which Chief Rustin 
has devised for the Varied Industries 
Building, and, it is announced, will be 
typical of the whole treatment. The 
architect has supplied plastic decorations 
which will lend themselves to harmonize 
with the illuminating effects. The frieze 
of the cornice which runs completely 
around the building has, at regular inter- 
vals, a large white wreath enclosing the 
letters “N. J.” in a monogram, these 
being the initials of Napoleon and Jeffer- 
son. A three-lamp cluster will be placed 
in the centre of the wreaths.. The cornice 
line will be marked at intervals by lamps 
so disposed as to light the cornice 
throughout its height. The plan for 
lighting the domes has not yet been 
definitely fixed, and this will be deferred 
until the staff decorations are more fully 
developed. The interior lighting of the 
exhibit buildings will be by are lamps. 


man. Tests have been carried out at the 
electric railway depot in Breslau in the 
presence of competent judges. A dead 
deer, weighing fifty kilogrammes, was ex- 
perimented with, and then a large dog. In 
each case the obstacle was placed, first, 
with the feet toward the car, and then 
with the back, and the car was driven at 
it at all speeds and braked at the moment 
of collision. The body of the deer was 
pushed for eight or nine metres. The legs 
were pushed up against the body, and the 
collision had no serious effect. In the 
first test made on the dog, the animal was 
pushed four and one-half metres. The 
legs were pressed up against the body, but 
no injury resulted from the blow. In the 
second instance, the dog was thrown 7.7 
metres and turned over three times. The 
body was then examined, but it could not 
be seen that it had suffered any injury or 
damage whatever in its general condition. 
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THE EFFECT OF WIRELESS RADIATION 
ON AERIAL CONDUCTOR SYSTEMS. 


BY JOSEPH B. BAKER. 


The practice of a new art, especially a 
new electrical art, nearly always brings 
with it the temporary hardship to exist- 
ing systems. This may be due either to 
direct competition during the period of 
adjustment of public demand, or to an 
overlapping or infringing of functions of 
operation. In some instances, appeals to 
the courts are necessary to define the 
rightful limits of possession by each of 
the litigating corporations of what was 
regarded by all the world as common 
property before the development of the 
new art. 

The introduction of electric street rail- 
ways in this country proceeded at a rapid 
pace, characteristically American, after 
the feasibility and economy of the trolley 
had once been demonstrated. This fur- 
nishes an illustration of the industrial 
fact above stated, for, while the system 
—to call it such—of raising horses to 
meet the rapid consumption of horse 
flesh in street-car service of the country 
suffered hardship and finally absolute ex- 
tinction by the universal adoption of the 
trolley, the new traction method found 
itself face to face with an opponent to its 
development which could not be disposed 
of by a like simple exercise of the law of 
the survival of the fittest. The use of the 
earth return for the new electric car sys- 
tems was hotly contested by the telephone 
companies, and expensive litigation was 
inaugurated, with the ancient and classic 
proposition—“the earth is a conductor 
of zero resistance’—as a battleground. 

The “hindsight” of a few years later 
sufficed to show the obstacles to both in- 
dustries lying latent in the proposition, 
that had originated from the discovery of 
the “earth return” by Steinheil, and 
which contained an inherent fallacy that 
had slumbered during the development of 
the telegraph, and now, for the first time, 
showed forth its limitations. These were 
individual obstacles, quite apart fromthe 
controversy between the electric railway 


and the telephone interests over the sole 


possession of the earth return. | 


The electric railway men learned, quite. 


apart from their struggle for the exclu- 
sive use of the earth return, that there 
was such a thing as a very definite, though 
small, fall of potential through the ground 
used as a return conductor, and that it 
meant electric power wasted, and, there- 
fore, a too rapidly diminished coal pile 
when it was multiplied by the compara- 
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tively large current required by the new 
power for propelling cars. 

Telephone men learned that the noise 
and cross-talk on their line that had 
become a serious impediment to the use 
of the telephone commercially, and an al- 
most positive bar to its extension, was a 
real and insistent obstacle. It no longer 
could be dismissed with the vague and 
meaningless explanation “induction,” as 
the trouble in very large part was an 
unbalancing and leakage due to the 
same fact that there was a definite 
fall of potential through the earth when 
used as a conductor, whereby each tele- 
phone deliberately connected to the earth 
was made a vociferous receptacle of all 
the new and rapidly increasing sources of 
stray current, of which the trolley was 
but one. 

The “hindsight that is better than fore- 
sight” was at least as good as foresight 
when, with these experiences freshly in 
mind, the ownership of the earth came 
up in a different form, with the destruc- 
tion wrought by electrolysis in under- 
ground lead cables and lead and iron 
pipes by the comparatively very small 
potential differences that were estab- 
lished between the return feeders of 
the trolley system and the metal pipes in 
contact with the earth return. Here the 
community of interest was, in most cases, 
recognized, and the remedies suggested by 
cooperative study were applied, in the real- 
ization that both the trolley systems and 
the systems for distributing water, gas or 
electricity through metal pipes were living 
industrial propositions that must be har- 
monized, because they must coexist. 

Coming now to the subject of this arti- 
cle, what does the rapid extension of wire- 
less signaling have in common with the 
illustrations cited above from electrical 
history in the matter of probable conflict 


-of clectrical operation? The trolley versus 


telephone controversy was concerned with 
the utilization of the earth as a part of the 
circuits of distribution employed by the 
respective interests, but the general intro- 
duction of wireless systems involves 
the adjudication of the whole of space. 
The case differs from that of power distri- 
bution for electric cars, in which the trol- 
ley companies have been left in undis- 
puted possession of the earth as a branch 
of their return circuit, with only the 
limitations of coal economy and of the 
liability of electrolysis damage suits. For 
the wireless telegraph, whatever may be 
the correct presentation of the propa- 
gation of electrical disturbances, by 
means of which wireless messages are 
sent, it is broadly true that, with the ex- 
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ception of the terminal apparatus itself, 
the whole of the connecting medium be- 
tween the termini is common and non-in- 
dividual, in contradistinction from the 
special and individual nature of a wire 
telegraph line. It is also broadly true 
that the oscillatory discharges of the 
vertical wire or antenne at the send- 
ing station give rise to the propaga- 
tion of electric waves in the surround- 
ing space—a rhythmical, etheric dis- 
turbance, of which a minute portion af- 
fects a coherer or other receiving device 
situated at a distance enormously great 
compared with the dimensions of the ter- 
minal apparatus. The electromotive 
forces sufficient to cause a distinct receiv- 
ing of signals are developed in an an- 


tenna, of length approximately similar ` 


to that of the sending antenna, but 
yet subtending an infinitesimal angle 
with the sending station. The angle sub- 
tended for transatlantic distance, for ex- 
ample, is so definitely limited by struc- 
tural difficulties in building high towers 
that an increase of power at the sending 
end is practically the only way to cover 
the distance by the present wasteful meth- 
ods of space telegraphy. In other words, 
a very great disturbance must be made at 
the centre of an imaginary sphere in space 


~ 


in order that even the small electromotive ` 


forces necessary for signaling may be de- 
veloped in an electrically attuned con- 
ductor, forming a tangent to the sphere 
of infinitesimal length compared to the 
sphere’s radius. 

The electromotive forces sufficient for 
signaling are minute indeed, but still they 
are appreciable by a coherer. But now 
consider the sending and receiving an- 
tenne moved closely together, the two 
antennæ systems being electrically in tune 
with each other. Clearly, with the amount: 
of energy at the sending station undimin- 
ished, there will be developed in the re- 
ceiving system very considerable electro- 
motive forces. The electric radiation of 
power to work a coherer across the 3,000 
miles of the Atlantic may now be sufficient 
to develop visible sparks across an air-gap 
in the receiving system now located within 
three miles, or one one-thousandth of the 
distance. If we now pass from our hypo- 
thetical case of the moved-up deliberately 
attuned antenna to that of a system of 
aerial conductors installed for some pur- 
pose of electrical distribution within the 
stated three-mile limit, it 1s imaginable 
that such a conductor system might possess 
in the summation of its electrical constants 
an accidental resonance, or near approach 
to resonance, whereby surgings of current 
would be set up in it as a whole or in 
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one of its ramifications bv an artificial 
thunder-storm applied in the vicinity. If 
we further conceive that spark-gaps exist 
in our accidentally attuned circuit, such 
as the open-space lightning arresters, if it 
is a telephone or telegraph circuit, or a 
narrow break in some open translating 
device or a loose joint in the wiring, we 
have an opportunity for a fire whose 
origin would certainly be of the mysteri- 
ous class whose cause it is the fashion to 
assign to defective electric wires. At any 
rate, there will be a possibility of ground- 
ing the circuit and rendering it inopera- 
tive. 

With sufficient proximity to such 
powerful thunder-stations as those Mr. 
Marconi is sprinkling about so plenti- 
fully, exact, or even approximately exact, 
tuning is not needed in the “wire” com- 
mercial circuit referred to to fill the case 
above imagined, for forced vibrations may 
be impressed in a non-resonant or aperi- 
odie electrical circuit just as they are 
in accoustics if the excitation be suffi- 
ciently powerful. The circuits may be 
merely typical, and contain only an ele- 
mentary arrangement of capacity and in- 
ductance sufficing to illustrate the possi- 
bility of an approach to resonance. The 
telephone substation indicated might be 
located at the top of a modern sky- 
scraper which would help the imagined 
condition for development of secondary 
electromotive forces through the fact that 
the vertical projection of the system would 
compare favorably in height with the 
sending antenna. : Of course the differing 
dielectrics in, and the distribution of, the 
capacity elements in the two cases would 
have a bearing probably in the long run 
adverse, on the probability of setting up 
surgings in our circuit that would be 
capable of sparking across at the carbon 
plate drresters or of setting a fire by arcs 
at the terminals of the substation in- 
ductances;' and the relatively higher 
ohmic resistance and the greater op- 
portunity for displacement currents in 
the lines and translating devices of this 
circuit would probably be considerations 
operative on the same side of the question. 

In conclusion, the following points, 
suggestive to the writer in connection 
with the subject of the present article, 
have come to his attention as matters of 
record in the history of space telegraphy. 
It has been rumored in the electrical] press 
that the operation of Marconi’s big Corn- 
wall station effectually “drowned out” 
other wireless experiments in his vicinity 
in the United Kingdom in spite of the 
exact selectivity claimed for the apparatus 
at that station. The newspaper items 
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printed at the time of the transatlantic 
demonstration at Wellfleet, Mass., stated 
that the telegraph and telephone service in 
the vicinity was put out of order by the 
wireless tests. In Fahies’s books on the 
history of wireless telegraphy is described 
the effect of a thunder-storm upon the 
operation of an electroplating establish- 
ment. The vat wiring was full of bad 
joints, and although this system of wiring 
was certainly not attuned, in the parlance 
of the day, the coherer effects of the 
flashes of lightning in the vicinity were 
sufficient to make minute welds at the 
joints in the wiring, which, by lowering 
the resistance, caused an excessive current 
to pass through the electroplating solu- 
tion making it “boil” and spoiling the 
work. Finally, to show that the possi- 
bility of setting up such forced oscilla- 
tions was thought possible by some, it was 
proposed in the early days of wireless 


telegraphy, and has since been revived, to 


explode the magazines of a hostile war- 
ship by sparks developed therein, or to 
melt the armor plate on the same un- 
fortunate vessel by sympathetic or forced 
electrical vibrations. 

- All of these stray thoughts are not to 
be taken seriously by themselves alone, 
but are indications of an underlying ever- 
real set of phenomena containing elements 
of conflict with existing electrical distribu- 
tion systems which should be anticipated 
and provided for against the day of the 
general use of transmission of electrical 
energy through space without wires for 
telegraphic or telephonic signaling or the 
transmission of power. 

< 
University of Wisconsin Branch of 

the American Institute of Elec- 
trical Engineers. 

A meeting of the Madison, Wis., 
branch of the American Institute of Elec- 
trical Engineers was held in the Engi- 
neering Building of the University of 
Wisconsin on Thursday, March 12. The 
papers on “Railway Car Lighting,” read 
at the 173d meeting of the Institute in 
New York city, February 27, were ab- 
stracted by Mr. E. B. Mueller. This was 
followed by a general discussion of the 
subject by the members present. 

This local chapter was organized in 
October, 1902, and meetings are held 
weekly throughout the college year. The 
papers read at the monthly meetings of 


the Institute are taken up at one meeting 
of each month, and the remaining ses- 
sions are devoted to other engineering 
subjects of interest. 

Professor B. V. Swenson is chairman, 
and Mr. G. C. Shaad is secretary of the 
chapter. 
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The Magnetic Effect of Moved 
Dielectrics. 

Many experiments have shown the 
magnetic effect of an electric charge when 
in motion. Roentgen has, furthermore, 
shown that when a dielectric is moved 
through an electric field there is a mag- 
netic effect set up, but his apparatus was 
not sensitive enough to give any quanti- 
tative measurements. H. Prender has in- 
vestigated this phenomenon by setting 
up an alternating electric field from alter- 
nating electric charges, and by revolving 
in this a hard rubber disc. A synchronous 
commutator collected the induced cur- 
rents, which were then measured by a 
galvanometer. The subject has been 
studied further by Herr A. Eichenwald 
with a very simple apparatus, but which 
has given some very satisfactory results. 
The apparatus consists of three discs, two 
of which are connected to a shaft by 
means of which they may be rotated. 
Dielectrics of different kinds can be in- 
serted between these two discs. The third 
disc is stationary, and placed to one side 
of the two rotating discs. All three are 
protected by guard rings. The two ro- 
tating discs were covered with tin-foil in 
the form of a flat spiral, each turn of 
which had a certain constant area. 
Through this spiral a galvanic current 
may be passed, and the effect of this com- 
pared with a moving charge. With this 
apparatus the following experiments 
could be made: Two discs covered with 
tin-foil could be charged and rotated 
singly or together, and the Rowland ef- 
fect observed. Different dielectrics can 
be inserted between the two rotating discs, 
and measurements made to determine 
whether the dielectric constant has any 
effect upon the phenomena. Next, the two 
rotatable discs may be held fixed, and a 
dielectric disc rotated between them, and 
the Roentgen effect observed. Finally 
both the rotating discs and the dielectric 
can be revolved, giving an effect due to 
the superposition of the Rentgen effect 
upon the Rowland effect. Every precau- 
tion was taken to eliminate errors and 
disturbing factors. It is found from 
these readings that the kind of dielectric 
material has no effect upon the results. 
It was also shown that an imaginary 
charge might be assumed upon the mov- 
ing dielectric which behaved precisely as 
a convection current. In considering this, 
three assumptions are possible—first, the 
effect may be due to the absolute motion 
of a charge in space, or to the motion of 
a charge relative to the dielectric, or to 
the motion of a charge relative to its elec- 
tric field. The third assumption is the 
only one which agrees with the results. 
These results can only be explained if the 
ether is absolutely quiet, not only sur- 
rounding, but even throughout moving 
dielectrics. It is the author’s intention 
to carry these investigations further. 
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Notes from Great Britain. 


N 1897 a weights and measures act was 


passed in Great Britain rendering 


permissible the use of the metric sys- 
tem of weights and measures. This was a 
modification of an attempt to compulsorily 
enforce the metrie system, and, a priori, 
the adherents of that system of weights 
and measures have cherished the idea ever 
since. At the conference of colonial 
premiers in London last year, one of the 
resolutions passed was to the effect that 
the introduction of the Continental method 
would be an advantage throughout the 
empire, and possibly, as a direct outcome 
of this, another bill is to be promoted be- 
fore Parliament in the coming session to 
give effect to the same provisions that 
were deleted from the 1897 act. 

Before more than one scientific society 
of late has the matter been discussed, but 
chiefly by men of minor public impor- 
tance. A discussion by a large number 
of influential scientific and manufactur- 
ing men, however, has, on the eve of the 
opening of Parliament, taken place at the 
Institution of Electrical Engineers, and, 
as a guide to the opinions of those likely 
to influence the final result, a deal of im- 
portance attaches to it. 

First of all, Mr. Alexander Siemens, 
who is head of the house of Siemens 
Brothers & Company, in England, opened 
a debate in favor of the metrical system. 
It is now a pretty well-known fact that 
practically the only countries where the 
system is not in universal use are Great 
Britain and her colonies, the United States 
and Russia, and in these circumstances, 
as many have done before, he laid stress 
on the convenience to international trade 
which would follow the conversion of the 
countries in question. With a sublime 
indifference, however, for the finer points 
of international etiquette, such men as 
Sir John Wolfe Barry, K. C. B., Colonel 
Crompton and several other representa- 
tive speakers ridiculed the suggestion of 
pandering to Germany and other Conti- 
nental protectionist countries when we 
received no reciprocity whatever. In ad- 
dition, these speakers urged that as all 
those who desired could use the metric 
measures whenever they pleased, what 
need was there to force it upon others who 
did not wish for it? 

- Mr. Siemens, however, was by no means 
a solitary advocate of his own views, for 
he was supported by no less eminent men 
than Sir William Preece, Sir Andrew 
Noble and Mr. Thomas Parker, who, by 
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the way, was not satisfied that the units 
of the metric system were satisfactory, 
although the system itself was. His pro- 
posal was that if the use of the British 
inch was to be permitted as a metrical 
unit, and the. weight of a cubic inch of 
water be legalized, all the present difficul- 
ties would disappear. Sir William 
Preece and Sir Andrew Noble were both 
convinced that sooner or later we should 
have to resort to the metric system in its 
entirety. The latter speaker character- 
ized the present British system as entirely 
haphazard, while Sir William Preece, 
continuing the spirit of levity which pre- 
dominated throughout, mentioned a pro- 
posal for a ten-day week. 

On either side numerous humorous in- 
stances were quoted, but the one advo- 
cate of the English system who excelled 
in this respect was Sir Frederick Bram- 
well, and many were the stories he told 
of the misplacement of the decimal points 
and consequent disaster. Among them 
was a report of the attempt a few years 
ago, in Brussels, upon the life of the 
present King, which, for this reason, gave 
the size of the bullet at something like 
twice as long as the barrel of an ordinary 
revolver. In the last bill which was put 
before Parliament on this subject, severe 
penalties were to follow upon the non-use 
of the system, but Professor Johnstone 
Stoney, who has given great thought to 
the matter, was totally against such a pro- 
cedure. As a matter of fact, this gentle 
man himself has propounded a system 
whereby the existing units of the Eng- 
lish system would be altered by such in- 
finitesimal quantities to bring them into 
line with the provisions of the metric sys- 
tem that very little change would be 
needed, and this could be carried out with 
the minimum of inconvenience, especially 
to small tradesmen. Even the govern- 
ment, in the 1897 act, was assisted by 
Professor Johnstone Stoney, who spoke 
with great reasonableness and a great de- 
sire to minimize public inconvenience. 
Mr. B. H. Brough, the secretary of the 
Iron and Steel Institute here, said that 
probably the reason why the change over 
to the metric measures would be accept- 
able to the electrical industry was because 
that profession was more dependent upon 
German skill than mechanical engineering 
or any other. He also suggested that the 
reason why Germany would like to see 
the change was because the manufacturers 
there were already stocked with the new 


weights and measures ready to export to 
Great Britain. 

Among other points raised against 
changing over was that Continental 
countries nearly all used Whitworth screw 
threads and not metric, and that the deci- 
mal points all produced great confusion. 
But, all things considered, the great 
weight of opinion seemed to be in favor 
of the change, and Mr. Siemens did well 
to point out that the decimal system was 
in existence long before the metric, and 
that the use of decimals was in order not 
to make too pronounced a change. A 
number of other speakers spoke on either 
side. 

A variety of opinions was expressed as 
to the attitude adopted by the United 
States, but these seemed to cancel out, 
and left us where we were. Mr. Siemens 
stated that a change was viewed with 
favor, while Colonel Crompton, with “the 
latest information,” said that if ever in 
any country there was a determination to 
stick to the inch it was in the United 
States. 


As was not altogether unexpected, the 
Royal Commission on London traftic 
which has just been appointed, threatens 
to delay the passage of the tube rail- 
way bills this session. The work of the 
commission is most directly bound up in 
the question of underground railways 
and tramways, but no official decision 
has as yet been given on the matter, t. e.. 
whether all tramway and railway bills 
affecting London will be suspended, pend- 
ing the report of the commission which 
can not reasonably be expected for 
some months, seeing that no sittings 
has yet been held. Mr. Yerkes has been 
very busy of late propounding the virtues 
of the twopenny-any-distance-fare, and has 
rather disgusted the eteam railway com- 
panies, most of which have for some 
years carried workmen anywhere on their 
systems for that fare before a certan 
time in the morning. But, of course. 
Mr. Yerkes means that this fare should 
be universal throughout the day, and 
cites the five-cent fare in Chicago a6 4 
case in point. In connection with the 
“tube” railway bills which have been de- 
posited for this session, a rumor is cur 
rent that a late promotion is to be de- 
posited for the construction of a line 
over identically the same route engl 
neered last year by Messrs. Morgan, but 
which killed itself through a disagreement 
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between the partners. The London 
United Tramways Company has now gone 
quite over to Mr. Yerkes, who, by the way, 
has been made chairman of the company. 


The influence which electric traction is 
exercising in Great Britain nowadays is 
exemplified in the south of London 
where the Battersea Polytechnic has 
initiated a department specially devoted 
to electric traction in which students, 
who wish to take up this branch of the 
electrical industry, may obtain a thorough 
training. A grant has been made by the 
technical education board, and special 
apparatus is being installed. The factors 
in this move on the part of the manage- 
ment are said to be the adoption of elec- 
tricity on the London County Council 
tramways, and ‘the rapidly increasing 
use of electrically-driven vehicles. 


The General Electric Company (1900), 
Limited, has found it necessary to enlarge 
its existing works at Manchester, and 
consequently some 100 acres of land have 
been acquired near Birmingham which 
are chiefly devoted to the manufacture of 
dynamos and motors and, quite a novelty 
here in such a manufactory, a carbon fac- 
tory. Of course the main building is the 
engineering works, which consists of two 
bays, each 340 feet long and 60 feet wide, 
attached to which are the offices. The ma- 
chine tools are all arranged in groups of 
various classes, each under the supervision 
of a foreman who is a specialist in that 
class of work. Among the larger machines 
is a boring mill which will deal with a 
magnet wheel or armature frame over 
twenty-four feet in diameter, while the 
larger surface bed, which is seventy-five 
feet long and twenty-one feet wide, is 
equipped with two upright side-planing 
machines, a sixty-inch slotter, and other 
machines, all portable and driven by a 
separate electric motor. There are also 
a testing room, foundry and a factory for 
the manufacture of interior conduits. As 
regards the carbon factory, so little of this 
material is manufactured in Great Britain 
that the whole of the hands had to be 
trained by the company. All those dif- 
ficulties were, however, quickly overcome, 
and the works are now in full running 
order, although there are yet a fairly 
large acreage for further extensions. In 
the power-house a. continuous-current 
plant has been installed, chiefly because 
the present demand is for continuous- 
current motors rather than polyphase 
machines, 


It does not speak well for the govern- 
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ment’s interest in scientific matters that 
a photometric department should have 
had to be added to the National Physical 
Laboratory at the expense of private bene- 
factors. But such is actually the case. 
This department will soon be in working 
order now, and a long-standing complaint 
in respect to the want of legally standard- 
ized lamps will soon be removed. From 
the very commencement it was obvious 
that the government grant to the National 
Physical Laboratory was insufficient, and 
so it has proved. The recent discussion 
on Dr. Fleming’s paper before the British 
Institution of Electrical Engineers on the 
photometry of electric lamps has created 
a stimulus in regard to this matter, which 
every one is agreed should have come 
earlier. 

In another direction, too, the govern- 
ment is very chary of encouraging science, 
viz, the Marconi wireless telegraph. A 
question has been put to the House of 
Commons as to when the public are to 
have the use of the system allowed to 
them, to which the Postmaster-General 
replied that “the effect of recent progress 
in the development of wireless telegraphy 
upon both the commercial and strategic 
interests of this country is now receiving 
the careful consideration of his Majesty’s 
government. I am also in communication 
with the Marconi Wireless Telegraph 
Company upon the subject of its relation 
with the Post Office. I am not at present 
in the position to make any final state- 
ment on the subject, but I have no doubt 
it will be possible to secure for the public 
of this country the use of this method of 
communication when it is sufficiently de- 


veloped for commercial pu 


London, England, March 7. 
— - > 
Electrometallurgical Problems. 
This is the sixth and last article upon 
this subject by Mr. A. A. Beadle, in a Lon- 
don contemporary, the Electrical Review, 
and in it the author considers the problems 
presented in the electrometallurgica! 
treatment of iron, tin, tungsten, nickel 
and cobalt, and mercury and antimony. 
Until lately electrometallurgy has been ap- 
plied to iron for its deposition for the pro- 
tection of electrotype plates. Harber states 
that pure iron can be deposited from its 
sulphate, but only at an exceedingly slow 
rate. Iron powder can be deposited from 
organic salts at suitable current densi- 
ties, and this form a useful reducing 
agent. The smelting of iron and steel in 
the electric furnace has received much at- 


-tention of late, and when carefully con- 
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sidered it can be seen that the possibility 
of its development is not remote. It is 
doubtful, however, whether electric smelt- 
ing will ever take an important place 
in coal-bearing districts, though in 
combination with magnetic concentra- 
tion in localities where water power is 
available and fuel scarce it may have a 
brighter future. Although the produc- 
tion of metallic tin from the mineral is a 
complicated branch of metallurgy, no 
serious attempts have ever been made to 
introduce electrical processes as there are 
serious difficulties in the way. The prob- 
lem of recovering tin from iron scrap has 
been attacked at various times, but as yet 
no successful method is in use. A great 
difficulty in these processes is that only 
the surface tin—which amounts to but 
one per cent of the weight of the scrap— 
ig removed, and that part which is al- 
loyed with the iron is lost. The only im- 
portant application of metallic tungsten 
is the alloy with steel, which generally 
contains about sixty to seventy per cent 
of metallic tungsten. The production of 
this alloy is an important problem, and 
it has been proposed to deposit it elec- 
trically into the molten iron used as 
cathode; but the practicability, as well as 
the advantages of this, seems doubtful. 
The complex metallurgy of nickel and 
cobalt is further complicated by the ex- 
treme difficulty in separating these two 
metals from each other. What is required 
is a method of fractionally electrolyzing 
a mixed solution of nickel, cobalt, copper 
and iron. Mercury is easily recovered 
from the sulphide by distillation. The 
method is injurious to those occupied at 
the works, and is wasteful. A process pro- 
posed consists of treating the ore with a 
solution of sodium sulphide and clectro- 
lyzing in iron vats. The mereury is ex- 
tracted and the solution left ready for re- 
use. It is, however, doubtful whether 
this could be carried out commercially in 
practice, A metallurgical antimony is 
not difficult, but the commercial product 
is not pure. This contains most of the 
gold present in the original ore, amount- 
ing, sometimes, to several ounces of gold 
per ton of metal, and an electrolytic 
process which would recover this, at the 
same time producing pure antimony, 
might compete with the simple process in 
use to-day. 
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To determine what horse-power a shaft 
of a given diameter will- transmit at a 
given number of revolutions per minute: 
Cube the diameter of the shaft; multiply 
the quantity by the number of revolutions 
per minute; divide this product by the 
constant number seventy-five; the quo- 
tient will be the horse-power. To deter- 
mine the diameter of a shaft to transmit 
a given horse-power at a given number of 
revolutions per minute: Multiply the 
given horse-power by the constant num- 
ber seventy-five; divide the product by 
the given number of revolutions per min- 
ute; extract the cube root of the quotient 
for the diameter of the shaft. 
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The Annual Report of the New York 
& New Jersey Telephone 
Company. 

The twentieth annual report of the di- 
rectors of the New York & New Jersey 
Telephone Company shows that the gross 
earnings were $3,962,597.06. The ex- 
penses of operation were $2,823,457.55, 
the earnings over expenses of operation 
amounting to $1,139,051. A comparison 
shows the gross earnings in 1902 to have 
been $3,962,597.06, as against $3,376,- 
432.89 in 1901, an increase of $586,- 
164.17. The increase in the earnings 
over expenses was $57,339.79. 

The early part of the year 1902 was a 
season of unusually destructive storms, 
which, for a considerable period, seriously 
crippled all overhead telegraph and tele- 
phone lines in the territory operated by 
this company, and entailed heavy ex- 
penditures for repairs and replacement 
of the destroyed plant. 

The disastrous conflagration which 
swept over the business section of the city 
of Paterson, N. J., on February 9, 1902, 
was followed on March 2 by an overflow 
of the Passaic River, which completely 
flooded the lower part of the city, causing 
loss of life and great damage to property. 

Fortunately, the company’s building, 
lately completed, was situated outside of 
the devastated district, but a considerable 
amount of the plant in the streets was de- 
stroyed or seriously damaged, causing 
some interruption to service of local sub- 
scribers. On the night of February 21, 
1902, the territory was visited by the 
most destructive sleet-storm in the history 
of the company, the overhead lines of this 
company, as well as those of the tele- 
graph, electric light and railway systems, 
being almost completely prostrated. In 
the large near-by cities the damage was 
much lessened by the predominance of 
underground lines. While every effort 
was being put forth to secure an early 
restoration of the crippled plant, substan- 
tially the whole force of linemen left the 
service without intimation of dissatisfac- 
tion on their part. This added greatly to 
the difficulty and delay in the restoration 
of the service, and to some extent in- 
creased the cost of the work. The actual 
cost of repairing and rebuilding the pros- 
trated lines was $267,505.05, and the loss 
of revenue through the interruption of 
service is estimated at about $100,000. 
The entire cost of repairs has been 
charged against the earnings of the year. 
Under normal conditions, the net earn- 
ings for the year 1902 should have been 
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at least $365,000 above the amount 
earned. 

Through the use of the underground 
trunk line leading from Jersey City to 
Newark, the company was enabled to fur- 
nish to its patrons uninterrupted com- 
munication between New York and 
Brooklyn, Jersey City and Newark, dur- 
ing the time when other lines were dis- 
abled. 

During the summer an experimental 
installation of the Pupin invention was 
made upon this line with most encourag- 
ing results. The trunk line conduit has 
now ‘been extended from Newark to 
Elizabeth, and further large extensions 
have been planned, to reach Passaic and 
Paterson, in New Jersey, east to Jamaica, 
in the Long Island division. 

In cooperation with the New York 
Telephone Company, comprehensive plans 
have been worked out by which all of 
the suburban points within a radius of 


twenty miles of New York will be con- - 


nected through underground cables, thus 
protecting the entire suburban toll service 
against interruption through unfavorable 
weather conditions. These plans con- 
template the equipment of all central 
offices within this radius with the com- 
mon battery system. 

The company purchased during the 
vear the plant and business of the Hud- 
son River Telephone Company, in Sussex 
County, N. J., and among the important 
improvements completed in 1902 was the 
conversion of the exchange plant in 
Klizabeth, N. J., from overhead to a com- 
plete underground system. The com- 
pany’s central offices at the Hamilton and 
South exchanges have been enlarged, a 
new building completed at East New 
York, and improved central office appara- 
tus installed at each of the above ex- 
changes. New buildings are under con- 
struction for exchanges at Prospect and 
Bay Ridge, Brooklyn, and Brick Church, 
N. J., at which point it is proposed to 
consolidate the business of Orange and 
East Orange, heretofore operated sep- 
arately. 

Sites have been purchased upon which 
buildings are to be commenced during 
1903, for central offices at Greenpoint and 
Flatbush, Booklyn; Tompkinsville, Staten 
Island, and Long Branch, N. J. En- 
largement of the Jersey City building has 
been found necessary, and is now under 
way. 

There was invested by the company 
during 1902, $1,712,502.25 for extension 
of plant and equipment, and $239,285.23 
for real estate. Of the amount invested 
in the plant, $821,561.25 was expended in 
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extension of the underground and cabliy 
system. There were, on January 1, 1903, 
25,026 stations in the Long Island divi- 
sion, and 28,158 in the New Jersey divi- 
sion, making a total of 53,184. 

The death of Mr. Felix Campbell, a 
director of the company, occurred in No- 
vember. At a special meeting of the 
board of directors, held for the purpose, 
resolutions of sympathy were adopted. 

The report is signed by Charles F. 
Cutler, president, who pays a tribute to 
the employés who remained faithful to 
the company during the trying times 
caused by the unprecedented storm in 
February, and the other difficulties which 
were encountered. 

The officers of the New York & New 
Jersey Telephone Company are as fol- 
lows: 

President, Charles F. Cutler. 

Vice-president, W. D. Sargent. 

Secretary, Waldron Hoppins. 

Treasurer, Henry Sanger Snow. 

General manager, J. C. Reilly. 

-d> 
The Independent Telephone Associa- 
tion of Maine. 

This association was organized in Octo- 
ber, 1901, with Mr. M. S. Bird, of the 
Eastern Telephone Company, of , Rock- 
land, Me., as its president, interconnect- 
ing contracts having been made by the 
Eastern company with many of the rural 
and village exchange lines. A short time 
after these contracts were executed, the 
Eastern company merged its interests 
with the New England Telephone and 
Telegraph Company. This action pro- 


: voked considerable friction among the in- 


dependent interests of this section. 
At the recent meeting of the Independ- 


‘ent Telephone Association of Maine, Mr. 


Lewis A. Goudy, vice-president and gen- 
eral manager of the Northeastern Tele- 
phone Company, of Portland, Me., was 
elected president. Officers were .also 
elected as follows: First vice-president, 
R. L. Cummings, Citizens’ Telephone 
Company, South Paris; second vice-presi- 
dent, P. C. Chandler, Pine Tree Tele- 
phone Company, New Gloucester; secre- 
tary, E. L. Durgan, Northeastern Tele- 
phone Company, Portland; treasurer, 
F. L. Wyman, West Paris & Curtis Hill 


. Telephone Company, West Paris; Execu- 


tive committee: B. G. McIntyre, Water- 
ford; John H. True, New Gloucester; Dr. 
F. H. Packard, West Paris; E. W. Gross, 
Auburn; E. L. Tibbetts, Lewiston; 
George H. Jones, Oxford, and H. A. 
Cook, Casco. 
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CORRESPONDENCE. 


Engineering Data. 
To THe EDITOR OF THE ELECTRICAL REVIBW : 

I wish to recommend strongly that you 
advocate in your journal that all central 
station data as to fuel consumption, kilo- 
watt-hour output, etc., hereafter include 
“the pounds of water evaporated” and 
stating the pressure (or temperature) to 
which same is raised, and, if it is desired 
to be very exact, also stating the tempera- 
ture of water before it enters heater or 
boiler. 

In considering recently the results ob- 
tained in various stations and power- 
houses, I found it extremely difficult to 
compare them with each other with a view 
to ascertaining the economy of operation 
due largely to the difference in quality and 
price of coal, and, in some instances, to 
the boilers, firing heaters, etc. As all of 
these variable items are eliminated by 
using as a basis the pounds of water evapo- 
rated from a given temperature to another 
given temperature, and the station show- 
ing is thus divided into two parts—one 
the economy and cost of evaporation, the 
other the economy and cost of generation 
—we think the evaporation should here- 
after always be included as data abso- 
lutely necessary if a comparison is to be 
made with other stations. 


On this basis, the pounds of water . 


evaporated per kilowatt-hour output of 
the station is a factor permitting the di- 
rect comparison of stations using the 
‘cheapest and best fuel obtainable with sta- 
tions using the poorest and dearest fuel, 
and by taking into consideration the load 
curve and class of machinery equipment, 
it can readily be determined whether or 
not a station is operating economically, 
and the total economy of systems em- 
ploying different methods of distribution, 
alternating current and direct current, 
‘rotary converters and motor-generators, 
also with and without storage batteries, 
can be determined, and a comparison 
made on a reliable basis. 
Josera E. Locxwoop, President, 
Michigan Electric Company. 
Detroit, March 6. 


The Ferraris-Tesla Inventions. 
To THE EDITOR oF THE ELECTRICAL REVIEW: 

The news statements in the daily 
papers in respect to the recently decided 
Tesla litigation do not state the facts in- 
asmuch as they allege that the United 
States Court “in one circuit upholds his 
(Tesla’s) patents, and in another does 
not.” Thursday’s decision by Judge Colt 
in Boston, corroborating a prior decision 
by the United States Court of Appeals 
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(Judges Townsend, Wallace and Cox), 
after a most exhaustive and thorough 
trial, lasting four years, decides that Mr. 
Tesla failed to prove invention prior to 
the published description of the same in- 
vention made by Professor Ferraris, of 
Turin, Italy. Professor Galileo Ferraris 
held the chair of physics at the Academy 
of Sciences in Turin for many years. In 
Europe he is universally acknowledged 
to be the original inventor of the induc- 
tion motor and power transmission system, 
so largely used in this country, which is 
attributed by the news statements re- 


ferred to as “one of the greatest inven- ` 


tions of any age.” All foreign scientific 
publications speak of the Ferraris motor, 


the Ferraris principle and the Ferraris © 


system, for he invented, constructed and 
described his work several years before 
Mr. Tesla claims to have devised it. So 
fully and completely is this fact accepted 
by scientific men that a public subscrip- 
tion has been taken up in Europe (now 
completed) for the erection of a suitable 
statue to Ferraris in Turin. I myself 
have seen the original motors, models and 
drawings made by Ferraris in 1885, have 
personally talked with the men who saw 


these models in operation and heard Fer- — 


raris explain them at that date. 

As for the Tesla meter mentioned, so 
far as I am aware Mr. Tesla does not 
claim to have invented a meter, nor has 
he any patents for a meter. 

WILLIAM STANLEY. 

Great Barrington, Mass., March 16. 


Philadelphia Branch of the Ameri- 


can Institute of Electrical 
Engineers. 

The first regular meeting of the Phila- 
delphia branch of the American Institute 
of Electrical Engineers was held at the 
Engineers Club, 1122 Girard street, Mon- 
day evening, March 9. 

There was a short business session dur- 
ing which Mr. Carl Hering was elected 
chairman, Mr. H. F. Sanville, secretary, 
and Messrs. Charles Hewitt, W. C. L. 
Eglin J. F. Stevens, H. A. Foster and 
Theodore Spencer members of the execu- 
tive committee. 

Mr. W. L. Bliss then presented his 
paper on “Railroad Train Lighting,” and 
Mr. W. C. L. Eglin presented abstracts 
of the papers of Messrs. Farnsworth and 
Sperry, on the same subject. 

A discussion was opened by Dr. C. B. 
Dudley, of the Pennsylvania Railroad 
Company, and carried on by Messrs. W. L. 
Bliss, Hugh Lesley, C. J. Reed, Spalding, 
J. B. Klumpp and others. 

The meeting was well attended. Rep- 
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resentatives of all the large steam rail- 
roads running through Philadelphia were 
present. 

The next meeting of this branch will 
be held on Monday night, April 6. 


=d Ma 


The Chicago Branch of the Ameri- 
can Institute of Electrical 
Engineers. 

The Chicago branch of the American 
Institute of Electrical Engineers has 
issued the following schedule for the 
spring programme of 1903: On March 
24 there will be a special local meeting to 
consider the subject of “The Chicago 
Transportation Problem.” This will be a 
joint meeting of the American Instittte 
of Electrical Engineers and the Western 
Society of Engineers. A résumé by Mr. 
Bion J. Arnold of his recent report to the 
city council on the Chicago transporta- 
tion problem will be presented at this 
meeting. This will be illustrated by 
lantern slides. In order that the mem- 
bers of both societies may invite their 
friends, this meeting will be held in Ful- 
lerton Hall, Art Institute, Michigan 
avenue and Adams street. 

On April 7 the topic will be “High- 
Tension Lines.” The papers scheduled 
are as follows: “Mechanical Specifica- 
tions for Proposed Standard Insulator 
Pin,” by Ralph D. Mershon; “The Test- 
ing of Insulators,” by F. O. Blackwell; 
“Transposition and Relative Location of 
Power and Telephone Wires,” by Paul N. 
Lincoln; “Burning of Wooden Pins on 
High-Tension Transmission Lines,” by 
C. C. Chesney. i 

On May 5 the subject will be “Tenden- 
cies of Central Station Development,” the 
following papers being scheduled: “Eco- 
nomical and Safe Limits in Size of Cen- 
tral Stations,’ by H. A. Lardner; 
“Safety Devices in Central Stations and 
Substations,” by Phillip Torchio, and 
“Multiple Versus Independent Operation 
of Units and Central Stations,” by Peter 
Junkersfeld. 

On May 19 a special programme of 
papers and discussions by local telephone 
experts is to be presented, the preparation 
going on under the direction of Mr. 
Kempster B. Miller and Angus S. Hib- 
bard. 

These three meetings will be held at 


the rooms of the Western Society of Engi- 
neers, Monadnock Building. 

The officers of the Chicago branch are: 
George A. Damon, chairman, and R. H. 
Pierce, secretary. The executive com- 
mittee is as follows: James Lyman, Peter 
Junkersfeld, H. H. Wait, Angus S. Hib- 
bard, Kempster B. Miller and J. R. 
Cravath. 
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BOOK REVIEWS. 


‘ Précis d'Electrochemie et d’Electrométal- 
lurgie.” (‘““Compendium of Electrochemistry and 
Electrometallurgy.”) By Leon Guillet. Paris. 
J. B. Bailliére et Fils. Cloth. 364 pages. 5 by 
7 inches. Numerous illustrations. 

This book gives brief reviews of recent 
methods in applied electrochemistry and 
clectrometallurgy, with descriptions of 
the apparatus. The subject. is divided 
into four sections—electrolysis proper, the 
electric furnace using the Voltaic are, the 
ozone industry using electrical discharges, 
and the electrie spark. 

After a brief introduction, in which 
units and formule in use are given, the 
first division of the book takes up the 
production of hydrozen, oxygen, chlorine, 
caustic soda and other derivatives of metal 
ores; the electrolytic purification and the 
production of metals—copper, zinc, silver, 
gold, lead, ete.—and the production of or- 
ganic compounds. The second division 
describes the various types of electric fur- 
nace, both the commercial and laboratory 
ty pes. 
cussed at some length. In the third part 
the various types of apparatus for pro- 
ducing ozone are described, and the appli- 
cation of this substance is discussed. 
Nothing is said of the applications of the 
electric spark. The book concludes with 
a summary of the electrochemical plants 
in France. 

‘Conductors for Electrical Distribution.” 
F. A. ©. Perrine. New York. D. Van 
Nostrand Company. Cloth. 287 pages. 614 


by 9% inches. Illustrated. Supplied by 
the ELECTRICAL REVIEW at $3.50. 


In this book Dr. Perrine has brought - 


together a great deal of valuable informa- 
tion covering the subject of electrical con- 
ductors very completely. The 
chapters discuss conductor materials, me- 
chanical and electrical data, temperature 
effects, and carrying capacities for con- 
ductors of all kinds. Four chapters are 
devoted to the manufacture of wire and 
cables. In these the process is followed 
from the ingot to the finished product. 
This section of the book will be very in- 
structive to engineers and students, for 
the study of the manufacture is some- 
thing that is generally neglected, and few 
electrical men who are not connected 
with a wire factory know much of this 
important art. Here we may follow the 


wire through the various rolling mills— | 


drawing, annealing, finishing, the appli- 
cation of insulating coverings of various 
kinds, and, in the ease of cables, to the 
laying together of the separate wires and 


applying final protective coverings. The | 


preparation of the insulating materials 
is also thoroughly explained. The calcu- 


The aluminum industry is dis- . 


first . 


Mr. 
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lation of circuits is then taken up. In this 
part of the book the use of wiring tables 
and calculators of various kinds is de- 
scribed. The Kelvin law of economy in 
conductors is deduced and its application 
shown. The laying out of distributing 
circuits to the best advantage is con- 
sidered. Chapter X gives an excellent 
discussion of alternating-current line cal- 
culation, both analytically and graphic- 
ally. In this the effect of the constants 
of the receiving and generating apparatus 
is taken into consideration. ‘The re- 


mainder of the book discusses line loca- 


tion, line construction and line material. 
This section includes a great deal of very 
practical information, such as wind 
strains on wires, constants for tensions 
and length of spans, ete. In the last 
chapter the various systems of laying 
conductors underground are described 
and the requirements of this class of work 
pointed out. The book is accompanied by 
five plates for use in line calculation. It 
is one of the most complete books upon 
electrical conductors that has‘ yet been 
published, and will certainly be of great 
assistance to the electrical engineer as 
well as to the student. 


aes 
Mexico and Electricity. 

“The use of electricity, not only for 
lighting but also for industrial purposes, 
is,” says an official of the British Legation 
at the City of Mexico, in a report made 
to the British Foreign Office on Mexican 
trade in 1901, “becoming more general, 
and several companies have been formed 
for the purpose of making use of the 
larger waterfalls throughout the country 
for the generation of electricity, the ma- 
chinery being imported chiefly from the 
United States. The Electric Light Com- 
pany of the City of Mexico has been un- 
able to supply the demand for electricity 
for lighting purposes, and the extension 
of the electric trainway lines about the 
City of Mexico has greatly increased the 
use of electricity.” 


—— 


demena 


Journal of the Western Society of 
Engineers. 

The February number of the Journal 
of the Western Society of Engineers con- 
tains an article by Mr. J. F. Jackson, on 
“Copper Mining in Michigan,” and a 
study of “The Diversity of Practice in 
General Railway Engineering on Ameri- 
can Railways,” by Mr. A. A. Schenck. 
Elwood Mead discusses “The Ad- 
ministration of Streams Used in Irriga- 
tion.” This issue also contains the reports 
of the annual mecting. . 


Vol. 42—No. 12 


Electrical Patents. 


Mr. Edwin B. Douglas, of East Orange, 
N. J., has patented a novel magnetic 
clutch and has assigned his entire interest 
in the patent to the Crocker-Wheeler 
Company, of Ampere, N. J. The inven- 
tion relates to electromagnetic clutches in 
which the engagement and disengage- 
ment of the members are controlled by 
the magnetic action induced by an elec- 
tric current. The object of the invention 
is to produce a clutch of this class which 
shall be simple and efficient in its con- 
struction and operation, which shall 
automatically adjust its friction surfaces 
to meet the varying conditions produced 
by wear, and one which shall be more 
certain in its engagement and disengage- 
ment than those heretofore in use. The 


invention consists in providing means for 


causing an electric current to magnetize 
a clutch body to throw the clutch into 
action, and means for rapidly demag- 


MAGNETIC CLUTCH. 


netizing the same to throw the clutch out 
of action, and in providing means whereby 
the two poles of the armature engage the 
corresponding poles in the main body 
portion without interfering with each 
other and without interfering with the 
magnetic circuit. Clutches of this kind 
usually consist of two or more rotatable 
members, either mounted on the same 
shaft or on different shafts having a com- 
mon axis of rotation. One of these mem- 
bers is usually fixed to the shaft and the 
others are free to turn relative thereto 
except when the members are in engage- 
ment with each other. One of the mem- 
bers is provided with a coil of insulated 
wire adapted to receive an electric current 
to magnetize it, and this member may be 
referred to as the “main body.” The 
other member, which coacts with the main 
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body and, when in engagement, completes 
the magnetic circuit, can be termed the 
“armature.” Both the main body and the 
armature are made of iron. It is well 
known that if the iron armature be al- 
lowed to make actual contact without the 
intervention of a non-magnetic material, 
such as fibre or brass, the driving force 
will be a maximum, because the reluctance 
of the magnetic circuit will be thereby re- 
duced to a minimum; but it is also well 
known that if this be done, the clutch will 
not readily disengage when the current is 
interrupted, as the residual magnetism is 
sufficient to hold the armature against the 
main body with considerable force. To 
cause immediate disengagement when the 
current is interrupted, various means have 
been employed, as by increasing the re- 
luctance of the magnetic circuit by a 
small amount of non-magnetic material 
interposed somewhere in the magnetic 
circuit, either between the poles of the 
armature or of the main body or at some 
other -point. These devices, while assist- 
ing disengagement, have the disadvantage 
that they greatly weaken the driving 
power of the clutch, or, what amounts to 
the same thing, require a great deal more 
energy to be expended in the magnetizing 
coil to give the same driving force, re- 
quiring a much larger coil and making 
the clutch more bulky. A clutch con- 
structed in this manner, with a magnetic 
circuit interrupted as above indicated, may 
require ten times as much current as 
would otherwise be needed to produce the 
same driving force. In this invention a 
magnetic clutch is provided which will 
immediately disengage when the current 
is interrupted, and at the same time re- 
quires no non-magnetic material to be 
inserted in its magnetic circuit. The con- 
tact surfaces of clutches of this character 
are usually annular in form, one pole or 
ring lying within the other and being of 
smaller diameter. The result is that the 
effective turning moment of the outer 
ring or pole is much greater than that of 
the inner, provided the pressure is equally 
great; but, as the wear of the outer ring 
or pole is also greater, the result is that 
after the clutch has been in use for a 
considerable period the greater pressure 
is taken up by the inner pole, and thus the 
efficiency of the clutch is materially re- 
duced. In the improved clutch the poles 
are so constructed that neither pole inter- 
feres with the action of the other, each 
pole, regardless of wear, exerting its full 
pressure when the current is on. 
Trouble-testing apparatus for tele- 
phone systems has recently been patented 
by Mr. Frank Reeves, of New York city, 
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and is controlled by the Electromechan- 
ical Improvement Company, of Charles- 
ton, W. Va. The invention relates to 
improvements in automatic means for in- 
dicating the occurrence of electrical 
or other trouble in the operation of auto- 
matic telephone systems, and has for its 
primary object the prevention of delay 
or interruptions in such systems by the 
immediate notification of the switchboard 
attendant of the presence of such trouble 
either in the exchange or on the line. 
It is especially applicable to those auto- 
matic systems in which all the switching 
operations at central are controlled or 
operated by a single power device, and is 
designed with especial reference to a sys- 
tem patented by Mr. Ernest A. Faller in 
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TROUBLE TEST FoR AUTOMATIC TELEPHONE 


SYSTEMS. 
1901. In the system shown in the above- 
mentioned patent each successful switch 
igs accompanied by or depends upon one 
complete revolution of a so-called “master- 
shaft.” When the system is in order, each 
revolution of this master-shaft is com- 
pleted in a predetermined length of time 
and no longer. This revolution of the 
said shaft, however, is not continuous, 
but its motion is interrupted once and 


resumed again. The whole cycle, though, 


occupies a predetermined period, as above 
stated. Should any trouble occur to pre- 
vent a complete switch from being ef- 
fected or should anything happen to pre- 
vent this master-shaft from making its 
revolution in the prescribed time, includ- 
ing its failure to start again after its 
usual momentary stop, the delay will 


cause the operation of a signal which will . 
notify the attendant of the occurrence of © 


trouble. In the present invention the 


_ seléctor wires of the system are tapped by 


four wires, which are connected to an 
equal number of contact springs consti- 
tuting an emergency contact device, the 
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springs being mounted upon a rigid in- 
sulating support. Means are provided 
which, in case of trouble, will bring the 
contacts into proper engagement and 
thereby complete the circuit through the 
coils of a restarting magnet and at the 
same time sound a call in the central 
station. This operating means comprises, 
among other parts, a lever of the second 
order, provided with an intermediately 
disposed roller which rests upon the 
periphery of a rotating cam. Pivoted to 
the power end of the lever is a depending 
rod, which is secured at its lower end to 
the piston of a dash-pot. The dash-pot 
consists of a cylindrical casing containing 
the valve piston and a quantity of oil or 
other liquids. By this arrangement, the 
downward motion of the piston is re- 
tarded, while its upward motion may be 
much more rapid. A trigger of insulating 
material is mounted fast on the rod, and 
is so located that when the piston de- 
scends to a predetermined extent the con- 
tact springs will be engaged thereby and 
the trouble circuit completed. According 
to the structure originally patented, the 
master-shaft is started and stopped twice 
for each evcle of operations to perform a 
complete switch. By the first portion of 
its revolution the calling shuttle is 
dropped—that is to say, the line terminals 
of the calling subscriber are placed in the 
first preparatory or selective position before 
actually connecting them to the loop cir- 
cuit. The second part of the revolution 
of said master-shaft causes the dropping 
of the called subscriber’s shuttle and the 
completion of the switch, including the 


' actuating of the ringer mechanism. The 


operation of the improved apparatus is 
as follows: When a call is sent in to the 
exchange, the master-shaft rotates through 
an arc of about thirty degrees, then stops 
momentarily and starts up again, rotat- 
ing continuously through the remaining 
330 degrees, after which it again stops 
until the next call is sent in. The cam 
will likewise be rotated and the lever will 
immediately commence to descend, but 
owing to the resistance offered by the 
dash-pot this descent is necessarily very 
slow. If the system is in good working 
order the pause of the cam at the end of 
the first thirty degrees will not be of 
sufficient duration to allow the lever to 
descend to any appreciable extent. If, 
however, owing to any one of many 
causes, the cam does not rotate in the 
prescribed time, or if it fails completely 
to start after making its first stop, this 
will give the lever time to descend to such 
an extent that the trigger carried by the 
rod will engage the spring of the emer- 
gency contact device, bring if into en- 
gagement with the adjacent spring and 
thus close the circuits. 
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Reviews of 


The Ramassot Surface Contact Railway 
System. 

This is a description by Mr. A. Bain- 
ville of a new surface contact system 
which does not differ very essentially 
from others of this class. It is compara- 
tively simple in construction and opera- 
tion. Contact blocks are laid between the 
rails, about fifteen feet apart. This con- 
tact consists of a metallic block sunk in a 
large block of some insulating material. 
A cable runs to the contact block from 
the automatic switch. This switch con- 
sists of a solenoid and a movable iron core. 
To the core are attached carbon contact 
pieces, which close the circuit from the 
feeder to the contact block through the 
cable just mentioned when the core is 
drawn up. The coil is formed of three 
windings. One is of fine wire, through 
which a current is passed from a small 
commutator on the car in order to close 
the switch, and which winding is short- 
circuited as soon as the switch is closed. 
The second winding consists of heavy 
wire through which the current passes to 
the motors, and which holds the switch 
closed until the car has passed. ‘The 
third winding has a comparatively high 
resistance, and when the switch is closed 
current passes through this to keep the 
batteries on the car charged. These auto- 
matic switches are grouped in a cast-iron 
box about every 300 feet. Current 1s col- 
lected by a contact shoe on the car of 
sufficient length to span the distance be- 
tween two contact blocks. The rails are 
used as the return circuit. The battery 
required on each car is quite small, and it 
is only used in starting the car. Tests 
which have been made of this system have 
given very satisfactory results.—Ab- 
stracted and translated from lElectricien 
(Paris), February 28. | 

P 
Electric Wiring. 

This paper gives the discussions which 
took place recently at a meeting of the 
Glasgow section of the British Institu- 
tion of Electrical Engineers. This was 
opened by Mr. W. A. Chamen, who stated 
that one of the most fruitful causes of 
trouble seems to be the improper use of 
metal-sheathed tubing with slip joints. 
Fires have frequently been caused or 
started by joints of this kind, the tub- 
ing and joints being merely threaded on 
the wire. Frequently, no precautions 
were taken to prevent sharp edges of the 
tubing from cutting through the insula- 
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tion on the wire. When a fire occurred 
it was usually found that at some point 
one of the lengths of the tube had be- 
come alive through cutting of the insu- 
lation in this way, and was, at the same 
time, in contact with a gas pipe. This 
caused an are which burned a hole through 
the gas pipe and ignited the gas, the 
gas eventually setting fire to the sur- 
roundings. He thought that the only 
way to correct this was to use a threaded 
joint, which could only be installed by 
an expert workman. It is impossible to 
prevent gas pipes and electric conduits 
from coming in contact at some point 
of the building, and the proper location 
of the two systems requires the working 
together of the two contractors. He 
thought that before long both the instal- 
lation of gas pipes and electric wiring 
would be carried out by the same con- 
tractor. He also thought that wooden 
moulding was the most dangerous method 
of installing wires, but the fact never- 
theless remained that fires resulting 
from this method of installation were 
less frequent than from other causes, 
and he attributed this to the fact that 
the work was done carefully by expert 
carpenters. 
the necessity for continuous metallic 
conduit, .thoroughly grounded. He 
thought it. would be desirable to have a 
requirement stating the maximum re- 
sistance which would be allowed between 


any point of the metallic conduit and 


the earth. The tests for this resistance 


- should be made at a number of points 


in the installation. He objected to the 


. practice of insulating chandeliers from 


the gas pipes. Mr. H. A. Mavor called 
attention to the increasing risk, due to 
the more general use of motors, which 
require conductors carrying very heavy 
currents.—Abstracted from the Elec- 
trical Review (London), February 20. 
a 
The Effect of Changes of Temperature on 
Permanent Magnets. 

In this article Mr. H. B. Loomis de- 
scribes his investigations upon the effect 
of temperature on permanent magnets. 
The first part of the article gives an 
historical sketch of previous work. His 
own work is divided into two sections— 
first, to determine the relative change of 
the magnetic moment of magnets of dif- 
ferent length, but of the same cross-sec- 
tion; second, to determine the change in 
distribution due to change in tempera- 
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ture. Work on the first problem was 
carried out by suspending small perma- 
nent magnets made from the same ma- 
terial, of different lengths, within a care- 
fully constructed box which could be kept 
at the desired temperature. The mag- 
etic moment was then found by deter- 
mining the period of each magnet. This 
was done with the various samples at dif- 
ferent temperatures. The results show 
that the proportional change in magnetic 
moment, due to change in temperature, 
is greater for short than for long mag- 
nets, and that a magnet having a greater 
intensity of magnetization suffers. less 
proportional change. The second part of 
the work was carried out by a specially 
constructed apparatus suggested by the 
late Professor Henry A. Rowland. Two 
small permanent magnets were connected 
rigidly together by a brass rod. Over 
each of these were slipped two small fine 
wire coils, the four coils being attached 


to a light brass rod so that they all moved 


simultaneously. A stop arrangement al- 
lowed the coils to be moved step by step 
over the whole length of the magnets. 
Readings were taken by connecting these 
coils to a suitable galvanometer, and the 
absolute value of the flux cut during each 
movement was found by comparison with 
an earth coil.. This series of experi- 
ments shows that the proportional change 
in distribution of the magnetism, due to 
change in temperature, is greatest at the 
ends, and least in the middle of the mag- 
net. These results differ from those 
found by earlier observers, but it is 
thought the method is more accurate, and 
hence the results more reliable. An ex- 
planation is suggested, based on Ewing’s 
addition to Webber’s theory of magnetism, 
which assumes that the forces which hold 
the little molecular magnets in position 
are largely the mutual attractions and re- 
pulsions of these molecular magnets 
among themselves. It follows from this 


_assumption that the forces acting upon 
the magnets at the extremity of the rod 


will be less than those nearer the centre, 
and hence disturbances due to change in 
temperature will be more pronounced 
there.—Abstracted from the American 
Journal of Science (New Haven), March. 
. A 
Side Poles for Electric Tramways. 

Mr..G. G. Braid here gives a compre- 
hensive analytical study of side poles for 
electric tramways. Three classes of poles 
are considered—straight, tapered and 
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three-section. Examples are given to 
illustrate the use of the formule deduced, 
and tests have been made which verify the 
results obtained by calculation. Compar- 
ing the tapered form of pole with the 
parallel pole, and the one built up of 
three parallel sections, various relations 
as regards strength, stiffness and weight 
are obtained. Comparing a tapered pole 
with one having parallel sides, there are 
three conditions possible—the two poles 
may be equally strong, they may be equally 
stiff, or they may be equally heavy. As- 
suming a thirty-foot pole in each case, 
the metal one-half inch thick, and the 
pole sunk to a depth of six feet in the 
ground, with a force of 1,000 pounds 
acting on the pole at a distance of four 
feet from the top, the results are given 
in the following table: 


Tapered Pole. 
Maximum | Deflection 
Stress. at Top. Weight: 
Lb. In. i 
Equal strength........ 892.6 8.176 1,000 
Equal stiffness........ 892.6 3.175 1,000 
Equal weight.. ....... 82.6 8.176 1,000 


In this table, under the head of 
“tapered pole,” D is the diameter of the 
pole at the ground line; d, the diameter 
at the top. Under “pole in three sec- 
tions,” D,, D, and D, are the diameters 
of the three sections of pole, and /, is 
the vertical distance from the point of 
attachment of the span wire to the top 
of the second section of the pole, /, being 
the vertical distance from the point of at- 
tachment of the span wire to the top of 
the bottom section of the pole.—Ab- 
stracted from the Electrical Engineer 
(London), February 27. 

£ 
A System far Distributing Electrical 
Energy. 

In order to employ continuous currents 
for the distribution of electrical energy, 
substations where accumulator sets are 
installed may be employed. These sta- 
tions are connected in series in the high 
potential circuit, and they may be en- 
tirely or partially disconnected from this 
circuit while they are discharging into 
the distributing system. A transforma- 
tion of potential is thus secured without 
difficulty, but in order to avoid danger 
from the high-potential circuit and to 
avoid the expense of insulating all the 
circuits for the maximum potential, it is 
advisable to disconnect the batteries from 
the high-potential circuit while they are 
connected to the low-potential circuit. 


ELECTRICAL REVIEW 


This may be accomplished by installing 
two battery sets. A suitable arrange- 
ment of switches enables these to be con- 
nected to the distributing circuits or to 
the high-potential circuit for charging. 
To avoid opening either circuit while this 
is being done, and yet at no moment to 


throw the high potential on to the local 


circuit, a circuit containing a resistance 
and connected in shunt to the two bat- 
teries should be provided. The operation 
then may be as follows: Let one battery 
be charging while the other is discharg- 
ing to supply the local needs. By con- 
necting the shunt resistance in parallel 
with the charging battery, and then 
throwing the latter in parallel with the 
discharging set, the charged cells can be 
added to those already in use; then by 
connecting the exhausted set to the 
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stalling a battery plant. The great ad- 
vantage of the oxyhydrogen flame is, of 
course, the exceedingly high tempera- 
ture obtainable, which not only shortens 
the time required in any piece of work 
materially, but permits larger joints to 
be made. The gases required for this 
work are easily procurable, and can be 
shipped conveniently for use at distant 
points. The Cologne accumulator works 
has been operating an electrolytic plant 
for producing hydrogen, and after one 
year’s experience has found the installa- 
tion of this plant entirely satisfactory 
and economical. Of the many types of 
cell which can be used for this purpose, 
the company has decided upon one using 
sulphuric acid as~the electrolyte, and 
having no diaphragm. It is, of course, 
very important to prevent mixing of the 


Parallel Pole. 


Maximum Deflection ; 
D. d. Weight. | D. 
tress. at Top. 
In. In. Lb. In. Lb. In. 
9 892.6 1.71 1,360 9 
9 8 1,367 8.176 1,106 7.41 
9 8 1,679 4.231 1,000 6.75 


charging circuit, and opening the shunt 
resistance, a transfer will have been ef- 
fected without in any way interfering 
with the operation of either the high- 
potential or the low-potential circuits. If 
desirable, a serve battery may be sub- 
stituted for the shunt resistance, and thus 
avoid a loss of energy. The exchange of 
batteries can take place as frequently aş 
is desired, and may be done automatically. 
For this reason the capacity of the bat- 
teries needs to be only great enough to 
carry the charging current without in- 
jury, and can be independent of the local 
requirements. Each substation operates 
unaffected by any other. No discussion is 
given of the means of preventing losses 
due to overcharging of cells in a substa- 
tion supplying a section where the de- 
mand is small, nor is it explained how 
substations supplying districts where the 
demand is large can be kept charged.— 
Abstracted and translated from the Elec- 
trotechnische Anzeiger (Berlin), Feb- 
ruary 12. p 


Electrolytic Decomposition for the Cologne 
Accumulator Works. ° . 

Herr Gottfried Hagin here discusses 
the advantages of the oxyhydrogen flame 
6btained from electrolytic hydrogen and 
oxygen, as compared with the blow-pipe, 
using illuminating gas, in storage bat- 
tery factories, and for use when in- 


Pole in Three Sections. 


Maximum | Deflection 
Weight. | Ds Do} Di | Ig | 
Stress.. at Top. | Lb. | in. | In.{ In. | In. | In. 
je ee ee oe a) ey pa] 
892.6 2.39 1235 (9 8 |? '186)| 139 
1,080 8.176 1.159 |8.25 7.25|6.2% 181| 180 
1,410 4.736 1.000 {7.8 6.3 [5.3 


two gases, and diaphragms which have 
been used for this purpose are more or 


less expensive, and have but short life. 
They have adopted electrodes constructed 
of lead pipes, coated with an insulating 
covering on the outside. The gases aet 
free by electrolysis then rise up within 
the electrode and are carried off through 
suitable pipes to the receiver. ‘The press- 
ure is secured by a water column. The 
electrolyte has a specific gravity of 1.23, 
and the potential required varies from 
3.3 volts per cell to 3.6 volts per cell. 
When a circuit of 110 volts is available, 
thirty cells are connected in series, all 
feeding into the same pipes, connections 
being made to these through insulating 
couplings of rubber tubing. The output 
per horse-power-hour is 97.5 litres of 
hydrogen, and one-half this of oxygen. 
The cost of electrical energy is four 
pfennigs (one cent) per horse-power-hour. 
The cost per cubic metre of the mixed 
gases is then about eighteen pfennigs 
(four and one-half cents). The purity 
of the oxygen is ninety-nine per cent, 
the remaining one per cent consisting 
of water vapor and hydrogen. The ap- 
paratus required is simple, and the elec- 
trical equipment:‘consists of but an am- 
meter and voltmeter and a switch. There 
is no danger of explosion and no dia- 
phragms to renew. There is, however, 
a loss of energy due to the greater 
counter-electromotive force set up by the 
lead electrodes as against carbon or 
other non-oxidizable material. — Ab- 
stracted and translated from the Central- 


‘blatt fiir Accumulatoren (Berlin), Feb- 
ruary 15. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Linotype Motor. 

This motor is of the multipolar, semi- 
enclosed type, the field frame being cylin- 
drical, with an ornamental ventilated 
front head. The bearings are of phos- 
phor-bronze, with ample wearing surface, 
and are self-oiling. The brushes are of 
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A New LINOTYPE MOTOR. 


carbon, and bear on the commutator, 
* which has radial bars flush with the front 
head. The armature is made up of form- 
wound coils on the toothed laminated 
core. The coils are carefully insulated 
with high-grade material. 

These motors are furnished wound for 
any pressure up to 250 volts direct cur- 
rent. 

The bronze pinion on the motor shaft 


less running. Substantial oil ducts are 
provided for convenience in oiling the 
back bearing, and to carry off any over- 
flow from the oil reservoir. A speed regu- 
lating switch on top of the motor is cov- 
ered by a polished brass cap, and the 
brushes and terminals are covered by the 
ornamental name-plate. In this way all 
current-carrying parts are protected. 

Two projecting lugs on the back of the 
motor frame are drilled to receive bolts, 
which hold the motor rigidly in place on 
the Linotype frame. These bolts are the 
ones that hold the cap on the main bear- 
ings of the Linotyne, and longer ones to 
take the place of those on the Linotype 
are furnished with the motor. The clutch 
gear-wheel which replaces the drive pulley 
is fitted with a bushing which is bored to 
fil the main drive shaft. With this con- 
struction it is only necessary to fit the 
gear with a new bushing in case of wear 
on either the gear or shaft, saving the 
expense of an entirely new gear. 

This is also an advantage in mounting 
the motor on an old Linotype, where the 
shaft has been worn down below the stand- 
ard diameter. 

The standard windings provide for a 


LINOIYPE WITH MOTOR ATTACHED. 


and the clutch gear-wheel, which is pro- 
vided with the motor to mount on the 
Linotype, have cut teeth, and, to ensure 
safety, are protected by a substantial 
guard. The gear and pinion are carefully 
cut to ensure perfect meshing and noise- 


. minimum speed on the Linotype of sixty- 


three revolutions per minute. By means 
of an auxiliary field winding, with five 
connections to a terminal board on top of 
the motor, this speed may be increased to 


. about seventy revolutions, with three in- 


termediate speeds. This arrangement 
allows the operator to adjust the speed to 
suit conditions. 

These motors are made by the Jenney 
Electric Manufacturing Company, of 
Indianapolis, Ind. | 


The Philippines Electric Railway, 
Light and Power Plant. 

A cablegram has been received by the 
War Department, at Washington, from 
Governor Taft to the following effect: 

The Municipal Board of Manila, the 
Advisory Board and the Philippine Com- 
mission, acting jointly, have accepted the 
bid of Charles M. Swift, of Detroit, for 
railway and electric light and power fran- 
chises in the city of Manila. First-class 
fares six cents, 100 tickets for $5.50. 
Second-class fares five cents, six tickets 
for twenty-four cents. Mr. Swift repre- 
sents a syndicate comprising himself, 
J. G. White Company, engineer and 
contractor, of 29 Broadway, New York; 
Frank H. Buhl and P. H. Kimberly, of 
Sharon, Pa., and George C. Smith, of 
Pittsburg, representing the interests of 
the Westinghouse Electrical and Manu- 
facturing Company. 

The above syndicate will immediately 
form a company to take over this conces- 
sion which covers the building of thirty- 
five miles of electric railway in Manila 
and its suburbs, and the building and 
operation of electric light, heat and power 
plants. | 

The above syndicate has also contracted 
to purchase the old Manila tramways, and 
will thereby have control of all the tram- 
way business in the city of Manila, which 
has a population of something over 300,- 
000. J. G. White & Company will have 
the entire construction of both the rail- 
way and lighting plants, as well as the 
track construction, overhead trolley sys- 
tem, etc. The Westinghouse companies 
will furnish the apparatus. 

It is stated that the Philippine Com- 
mission is pleased with the entire trans- 
action and regards it as the beginning of 
a new epoch in the Philippines in the in- 
vestment of large American capital, and 
also feels convinced that the franchise 
granted by them to the above syndicate 
will be both beneficial to the people in 
Manila and also to the investors. 

The engineering plans for the con- 
struction are now under way, and en- 
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gineers will start in the near future for 
Manila to begin their work so that no 
delay will occur. It is probable that the 
greater part of the material used will be 
shipped from America at an early date. 


ed 
The Protection-of Street Car Motors. 

Perhaps the best appliance for protect- 
ing a street-car equipment from too great 


Fuse BLOCK For ELECTRIC STREET CAR—OPEN. 


overloads is the automatic circuit-breaker, 
serving, also, as a canopy switch when in- 
stalled within easy reach of the motorman. 
The great advantage of this arrangement 
is that it is easily accessible, can be quickly 
closed and is in no way dangerous, thus 
avoiding ‘the usual delay and risk inci- 
dent to replacing a fuse. 

Where it is not thought advisable to 
incur the expense of equipping all the 
ears of a line with automatic circuit- 
breakers, the next best thing is a fuse 
block possessing the same qualities of 


Fuse BLOCK FOR ELECTRIC STREET CAR— 


CLOSED. 


casy accessibility, replaceability and free- 
dom from danger. The fuse block shown 
in the accompanying illustration can be 
easily got at for renewing the fuse and, 
when open, the contacts on which the fuse 
is supported are cut out of the circuit, 
making it perfectly safe to replace the 
fuse while the line is alive. A straight 
piece of copper wire is used as a fuse and 
is secured in place and clamped in the 
contacts by the act of closing the block. 
When a fuse blows, all that is necessary 
is to open the block, drop a piece of 
straight copper wire in place, and then 
close it again. ‘The fuse block shown 
herewith, which is made by the Westing- 
house Electric and Manufacturing Com- 
pany, Pittsburg, Pa., is ironclad, being 
completely enclosed i in an iron casing, ex- 
cepting where the vent for the arc ex- 
tends through the bottom. 


ELECTRICAL REVIEW 


A Portable Photometer. 

A very simple portable photometer has 
been brought out by Messrs. Everett & 
Edgcumbe. This consists of a small box 
containing a photometric screen, a tape 
attached and two lamp sockets connected 
to a suitable length of lamp cord, together 
with a plug for attaching to a lighting 
circuit. The instrument must be used 
in a dark room. The following is the 
method of use: A standard lamp, which 
is furnished with the photometer, is placed 
in one of the holders and then set upon 
the tape, as shown at b in the illustration. 
Another lamp, c, is then placed in the 
second holder, and moved backward and 
forward at either side of the photometer 
box ‘until a balance is obtained. Then b 


is removed from its holder, and the lamps 
to be tested are-placed therein, c remain- 
ing undisturbed. By shifting the lamp 
under test backward and forward on the 
tape until a balance is secured in each 


PORTABLE PHOTOMETER, 


case, the candle-power may be read off 
directly. Since both lamps are connected 
to the same circuit, variations in poten- 
tial will have no effect upon the readings. 
As the standard lamp is used for but a 
brief setting, it should remain constant 
for a long time. 


oe 


Office Cleats and Telephone 
Specialties. 


James S. Barron & Company, New 
York city, are placing on the market a 
number of specialties for interior wiring 


Fia. 1. —DovuBLE-GROOVED CLEAT. 


which is meeting with a very popular re- 
ception. The accompanying illustrations 
show several types of these office cleats, 
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Fig. 2. PORCELAIN SINGLE-GROOVED CLEAT. 


which this company is now supplying to 
the trade. 
Fig. 1 shows a small, double-grooved 
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cleat. This is for twisted pairs of con- 
ductors, and is made of composition, 
hard rubber or hard red fibre. The 
grooves are one-eighth inch by one-eighth 
inch. Fig. 2 shows a porcelain single- 
grooved cleat which is made for use with 
an accompanying backing. ‘These are for 
twisted pairs of conductors, the grooves 
being seven-thirty-seconds by seven-thirty- 


Fie. 3.—FANcY SINGLE-GROOVED CLEAT FOR 
TWISTED CONDUCTORS. 

seconds of an inch. Fig. 3 is a fancy 
single-grooved cleat for twisted pairs of 
conductors, and is made in maple, with 
the grooves three-sixteenths by one-quar- 
ter of an inch, and one-quarter by nine- 
thirty-seconds of an inch. 

Three Popular Forms of Telephone 

Apparatus. 

The accompanying illustrations show 
three forms of telephone apparatus which 
are being used to a considerable extent 
throughout the independent telephone 
field. In Fig. 1 is shown a bridging tele- 
phone which is fitted with six-bar mag- 
neto, laminated armature and 1,600, 
2,000 or 2,500-ohm ringer coils. The 
solid-back Bell style transmitter and bi- 
polar receiver are used, and the instru- 
ment is supplied with three carbon bat- 
teries. This apparatus is for heavily 
loaded country lines where there are 


Fie. 1.—BripGing TELEPHONE WITH Srx-BaR 
MAGNETO. 


thirty or forty telephones in multiple 
on the line. These telephones are sup- 
plied with generators which enable 'them 
to ring from one end of the line to the 
other with ease. 

Fig. 2 shows a bridging telephone 
which is equipped with five-bar magnets, 
laminated armatures, 1, 000, 1,600 or 

2,000-ohm ringer coils. These telephones 
are used for every variety of service, both 
for exchange use and for country bridg- 
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ing lines. They are usually supplied with 
a 50,000-ohm or 100,000-ohm generator, 


Fie. 2.—FrvE-BAR MAGXETO BRIDGING 
TELEPHONE. 


using the solid-back transmitter, bipolar 
receiver and two carbon batteries. 

Fig. 3 is a favorite in many exchanges, 
and is in wide use for residence tele- 
phones, being neat, compact and provided 
with dry batteries. | l 

Magneto bells on these telephones are 
made from the best Norway steel, the 
armatures being laminated and wound 
with No. 33 silk-covered magnet wire. 
The automatic hook and switch are self- 
contained, made from phosphor-bronze 
spring metal with platinum tipped con- 
tacts. The receivers, of double-pole im- 


Fic. 8.— RESIDENCE AND STATION TELEPHONE. 


proved design, are in four pieces when 
taken apart. No metal parts are exposed, 
as cords with tips are fastened direct to 
binding-posts between the magnets. A 
heavy stamped metal cup supports the 
magnets and ensures permanent adjust- 
ment. . The metal cup and pole-piece are 
ground accurately to ensure proper ad- 
justment. 

These instruments are manufactured 
by the Farr Telephone and Construction 
Supply Company, 120 West Jackson 
Boulevard, Chicago, Ill. 


ELECTRICAL REVIEW 


Auxiliary Oscillating Base and 
Oscillating Fan. 

The oscillating fan, the function of 
which is to throw the breeze to different 
sections of a room, has become very popu- 
lar with fan users. One of the most re- 
cent applications of this idea to fan mo- 
tors is illustrated in the accompanying 
engravings. This is designated as the 
“Comfort” auxiliary oscillating base, and 
is made by the Shedd Electric and Manu- 
facturing Company, 50 Leonard street, 
New York city, the manufacturer of the 
well-known oscillating electric fan. Fig. 1 
shows the oscillating base, Fig. 2 showing 
the base with a fan placed thereon. The 
current of air, impinging upon the blade 
as shown, causes the base to swing in a 
predetermined arc, the radius of which is 
determined by the set screws, which may 
be plainly seen in the illustration. It 
is claimed that by means of this appara- 
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Fig. 1.—Tne New OSscruLaTING BAsE. 


tus the fan, supplied with either direct 
or alternating current, is thrown from 
side to side without jar or vibration, it 
heing unnecessary to fasten the fan to the 
base to keep it from creeping or losing its 
position. 

Fig. 3 shows the oscillating electric fan. 
in which improvements have been made 
over the design of the preceding season. 
The flexible cord connecting the base and 
body of the motor has been discarded. This 
has been replaced by a spindle in the base, 
carrying collector rings having brush con- 
tact. In this season’s fan the weight of 
the guard and fan blade upon the ball- 
bearing is perfectly balanced. In the 
prior forms of this fan, the operation re- 
quired that the fan be placed almost level 
in order to oscillate it satisfactorily. 
With the new arrangement the model can 
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be tilted to a considerable degree and 
work perfectly. 

The deflecting blades in front of the 
fan. blades have been reduced from 
three to one. With the elimination 
of the other two blades the conse- 


Fie. 2.—Fan Motor MOUNTED ON OSCILLAT- 
ING BASE. 


quent friction points have been re- 
moved. This ensures freer oscillation 
and presents less interference to the force 
of the breeze thrown out by the fan blade. 


The new form is more silent in running, 
the decrease in the number of deflecting 
blades cutting down the whir, and the 
more perfect balance also affecting the 


Fic. 8.—New OscIıLLATING Fan MOTOR AND 
DEFLECTOR. 


vibration noises. The adjustment screws 
upon the oscillating portion of the fan 
have been eliminated, and the connec- 
tions made as simple and free from com- 
plication as .possible. The standard 
finish throughout is solid brass, highly 
polished and lacquered. Nickel and 
oxidized copper finish is also supplied on 
special orders. 
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New Porcelain Insulators. 

In the accompanying illustration is 
shown an adjustable porcelain cable in- 
sulator which has been patented and 
placed on the market by H. D. Murdock, 
of Station D, Pittsburg, Pa. 

This insulator is made of two pieces 
exactly alike—the engaging grooves are 
arranged.so as to form a parallelogram 
on the face of each half of the insulator— 


ADJUSTABLE PORCELAIN CABLE INSULATOR. 


the opposite grooves are of equal size and 
are corrugated to give a good grip to the 
cable—by combining these _gropves . in 
various ways, as shown,,. all sizes of cables 
from 300,000. to 14,000,000 circular mils 
can be securely clamped, : and held in Ee 
sition. 

A smaller ae made on the same 
lines will hold from No. 00 to 300,000 
circular mils cable—thus covering the 
entire field from No.. 00 to 1,000,000 


circular mils with two sizes of insulators. 

This is one of the strongest all-porce- 
lain insulators on the market; strength, 
simplicity and adjustability have been 
so combined as to make an insulator of 
great practical value—20,000 were used 
in 1901 and 60,000 in 1902. 


The Silvey Storage Battery. 
This battery is the invention of W. L. 
Silvey, and is the result of a considerable 


Fie. 


1.— ASSEMBLING THE BATTERY. 


period of practical research. The ac- 
companying illustrations show the Silvey 
portable storage battery for car lighting, 


ELECTRICAL REVIEW 


Fig. 1 showing the battery in its hard- 
rubber cell, Fig. 2 the battery plate, Fig. 
3 the separator, and Fig. 4 the posts, 
nuts and connections for the portable cell. 
This cell is constructed in a substantial 
manner, designed to meet the needs of 


~~ — 


those who require a cell which will be 
subject to ‘rough handling. ` The 
plates are perforated, the perforations 
being filled with material especially de- 
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placed alternately, with a double thick- 
ness sheet of porous separating material 
between the plates. This separating ma- 
terial absorbs and carries about seven- 
eighths of all the solution, so that in case 
a battery jar gets broken; only a small 


Fic. 2.—Batrery PLATE. 


percentage of the solution will be lost. 
The separator used is durable and 
serves a double purpose—retaining the 
solution and keeping the plates properly 
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Fic. 3.—THE SEPARATOR, 


signed to admit of excessive discharge 
rates, the filling for the plates being 
superficially oxidized particles of metallic 
lead and an oxide of lead, hardened in 


separated. The filling can not fall out 
of the holes in the conductor plate, and 
therefore the danger of short-circuit is 
necessarily lessened. These portable 


Fic. 4.—Pusts, Nuts AND CONNECTIONS FOR PORTABLE CELL. 


and then 
formed in a solution of sulphuric acid 


place by chemical means, 


and water. After being made, the plates 
are bolted together, as shown in Fig. 1, 
a nut being placed between each plate; 
and to ensure perfect contact, the nuts 
and plates are electrically welded to- 
gether. 

The positive and negative plates are 


storage cells are made in all sizes up to 
500 ampere-hours capacity. 
The manufacturer of these cells also 


makes all sizes of central station cells. 
These cells have a capacity ranging from 
500 to 20,000 ampere-hours, according 
to the number of plates used. 

This storage battery is made by the 
Dayton Manufacturing Company, Day- 
ton, Ohio. 
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A New Water-Wheel Installation. 

The accompanying illustrations show 
the Plainwell power plant of the Kala- 
mazoo Valley Electric Company, of Kala- 
mazoo, Mich. Fig. 1 shows an exterior 
view of the dam and power plant, situ- 
ated one and one-half miles below the vil- 


lage of Plainwell, Allegan County, Mich., . 


on the Kalamazoo River. The dam has 
a total length of 1,200 feet. Of this, 850 
feet is an earth embankment with con- 
crete core wall, and 350 feet is composed 
of the flume and waste gates and a sec- 
tion of the concrete dam. The maximum 
head developed here is fourteen feet. 

The plant covers an area of 125 acres. 
There are fourteen slide gates and one 
twenty-foot Taintor gate for handling 
surplus water at the time of flood. The 
dam is built entirely upon a pile founda- 
tion, with rows of sheet piling to form the 
offset, the soil being loose gravel. The 
flume section has concrete end walls, with 
a laminæ wood front wall, and stands at 
right angles to the bank, discharging the 
water directly down stream into the old 
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ELECTRICAL REVIEW 


generator house is a brick building with a 
slate roof. The current from this gen- 
erator is led to a transformer house, built 
of brick with slate roof, located about 
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chine Company is applicable to many 
classes of electrical power service, com- 
prising electric railway central stations, 
lighting and power; isolated plant power, 


Fig. 1.—EXTERIOR View or Power-HovusE AND Dam; KALAMAZOO VALLEY ELECTRIC COMPANY. 


fifty feet distant, where it is stepped up 
from 2,300 volts to 25,000 volts, and at 
this pressure it goes into the transmission 
line of the Kalamazoo Valley Electric 
(Company, which runs from its plant lo- 


Fic. 2.—PLAINWELL PowWER PLANT OF THE KALAMAZOO VALLEY ELECTRIC COMPANY. 


river channel. Notwithstanding this de- 
sign, it forms part of the dam. 

There are six fifty-inch Leffel Samson 
wheels, geared to a main line shaft ex- 
tending across the top. This is shown 
very clearly in Fig. 2, this view being 
made on the floor of the James Leffel & 
Company’s factory at Springfield, Ohio. 
This shaft projects into the generator 
room, which is located on the west bank 
of the river, and is connected to a 1,000- 
kilowatt, three-phase alternator. The 


cated in Trowbridge township, ten miles 
below, to Battle Creek, a distance of 
forty-five miles. 


The Invasion of the American 
Steam Turbine. 
Westinghouse steam turbines of vari- 
ous sizes are being rapidly introduced in 
American industrial, power and lighting 
works. The steam turbine machinery 
manufactured by the Westinghouse Ma- 


combined railway and lighting, industrial 
plant power, etc. The turbo-generator 
units are specially adapted for parallel 
operation and have demonstrated this 
feature of excellence in many installa- 
tions now in operation. Although upon 
the market less than four years, there 
is already in successful operation 4,000 
kilowatts of turbine machinery and 75,- 
000 kilowatts have been contracted for. 
A new turbine building shop has recently 
been put into service by the Westinghouse 
Machine Company, which has largely in- 
creased its manufacturing facilities in 
this new field of work. Particulars con- 
cerning a few of the more recent turbine 
installations may be of interest. 

Two American railway installations 
are those of the Cleveland, Elyria & 
Western Railway Company and the Con- 
solidated Railways and Lighting Com- 
pany, of Wilmington, N. C., each of which 
will generate alternating-current power 
at a central station, employing transmis- 
sion. lines and rotary converter substa- 
tions along the right of way. 

The steam turbine equipment of the 
Hartford Electric Light Company, Hart- 
ford, Ct., is to be duplicated in the near 
future. The present Corliss engine equip- 
ment will be replaced by two 1,000-horse- 
power turbines, direct-connected to re- 
volving tield polyphase generators. These 
units will operate in parallel with the 
1,500-kilowatt unit installed one year ago 
and were chosen for the purpose of se- 
curing the utmost flexibility and economy 
in the operation of the plant. The tur- 
bine plant will operate upon superheated 
steam, with 150 pounds pressure and a 
high vacuum. The original installation 
created much interest among engineers 
and power users. 

The Westinghouse steam turbine is 
controlled by Westinghouse,- Church, 
Kerr & Company, New York, Boston, 
Chicago, Pittsburg, Detroit and Phila- 
del phia. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


POSTAL WIRES ON THE UNION PACIFIC—The Union Pacific 
Railroad Company and the Postal Telegraph Company have come 
to an agreement by which the Postal company will build a line 
of wires on the Union Pacific right of way, from Omaha to the 
Pacific coast. The line will carry six wires, and the total cost 
of construction will be $1,500,000. The object of the new line is to 
connect the Postal company’s system more directly with the Pacific 
cable now being constructed. 


NEW JERSEY TRACTION LINES MAY MERGE—A plan Is 
under way in New Jersey to effect the merging of a number of 
large trolley lines. The plans are to operate under one corpora- 
tion 450 miles of the total trolley system. This company will 
probably be capitalized at $50,000,000, and will control all the street 
railroads with the exception of a few lines in southern New Jersey. 
The new company will be called the United New Jersey Railways 
Company, and one of the propositions is to effect an entrance into 
New York city through the projected tunnels of the Pennsylvania 
Railroad. 


ANOTHER COLORADO POWER PROJECT—A corporation to 
be known as the Tarryall Water and Power Company has under 
advisement a plan to establish a $5,000,000 company to furnish 
light and power to cities, and water for irrigation purposes. Prop- 
erty has already been purchased, comprising 20,000 acres, on Tar- 
ryall, Michigan, Rock and Jefferson creeks, near Denver, Col. The 
promoters state that $4,600,000 will be expended in improvements 
and franchises in Denver, Colorado Springs, Cripple Creek, Lead- 
ville, Pueblo, Central City and Blackhawk. It is also announced 
that construction will begin in sixty days. 


ARMY POST WIRELESS TESTS—An official trial of the prac- 
ticability of the wireless telegraph for the uses of the United 
States Army Posts of the East has been held under the direction 
of LieutenantColonel H. H. C. Dunwoodie, chief officer of the 
Signal Service Corps, Department of the East. Communication by 
the De Forest system has been established between the military 
telegraph stations of Fort Wadsworth, Staten Island, and the new 
station at Fort Hancock, on Sandy Hook. The distance between 
the posts averages about eighteen miles. These tests are to con- 
tinue for about a month, with the regular telegraphers of the 
service doing the work. Preliminary tests have so far proved 
satisfactory. 


EXTENSIVE THIRD-RAIL SYSTEM—The Albany & Hudson 
Railroad Company has been incorporated with a capital of $27,000,- 
000. The company has acquired the property and franchises of 
the Albany & Hudson Railway and Power Company, which operates 
the third-rail electric line from this city to Hudson. The officers 
are: C. L. Rossiter, president; A. M. Young, first vice-president; 
George G. Blakeslee, second vice-president and general manager; 
L. B. Grant, secretary; H. G. Runkle, treasurer. The directors 
are: H. G. Runkle, C. L. Rossiter, A. M. Young, Foster M. Vorhees, 
William F. Sheehan, R. A. Smith, and C. L. Seibert, of New York, 
Horace Andrews, of Cleveland, Ohio, and Seth L. Keen, of Brook- 
lyn. 


PORTO RICO POWER PLANT—A franchise has been obtained 
by a Philadelphia company to construct and operate an electric 
railway and supply light and power in Porto Rico. Three million 
dollars, it is stated, will be required to construct and equip the 
works. A railroad line eighty miles long is proposed, to extend 
from San Juan to the valley of the Rio Lorze, and thence through 
Caguas and Cayey, from Caguas to Coamo, a distance of eighteen 
miles. The line will be built with heavy grading, and the Cor- 
dillera will be crossed between these points with a maximum as- 
cending and descending grade of four per cent and a summit tunnel 
1,100 feet long. The road-bed will be standard gauge, with seventy- 
five-pound T-rails. The overhead construction will consist of standard 
flexible brackets, except where the centres of streets in the towns 


along the line are occupied, and at these places span construction 
will be employed. Water power will be utilized at two points in the 
interior of the island to generate electricity for railway, industrial 
and lighting power. The power plant at Comerio Falls, on the Rio 
de la Plate, will develop about 3,000 horse-power. 


THE FIRST SPIKE DRIVEN FOR THE TRACK SYSTEM IN 
THE NEW YORK SUBWAY—On Saturday afternoon, March 14, 
Mayor Low drove the first spike for the tracks of the rapid transit 
subway in New York city. The ceremony took place in the presence of 
a distinguished party of the municipal government of New York city, 
at Sixtieth street and Broadway. The underground station at 
that point is nearly completed, and that section of the subway is 
in an advanced state of construction. Nearly all of the city’s 
departments were attendants at the ceremony, the following gentle- 
men being present: Corporation Counsel. Rives and J. C. Clarke, 
from the law department; Borough President Cantor and Secretary 
George Blake; Fire Commissioner Sturgis and William O’Leary, 
from the fire department; President Fornes and Vice-Chairman 
McInnes, of the board of aldermen; Captain Gibson, from the 
street cleaning department; Commissioner Lederle, from the de- 
partment of health, and Messrs. Garvan and Studin, from the dis- 
trict attorney’s office. Mr. William Barclay Parsons, the engineer 
who mapped out the subway plans, was complimented on the great 
progress which was being made in the work, as was also the rapid 
transit commissioners. 


PORTCHESTER ROAD WINS—The Appellate Division of the 
Supreme Court, Third Department, State of New York, has ren- 
dered a decision sustaining the State Board of Railroad Commis- 
sioners in authorizing the New York & Portchester Railroad Com- 
pany to construct an electric street railroad line from Harlem to 
Portchester, through Mount Vernon and New Rochelle. The ap- 
pellants in the case were the New York, New Haven & Hartford 
Railroad Company and the New York City & Westchester Railroad 
Company. The opinion was written by Presiding Justice Parker. 
The road, completed and equipped, is expected to cost between 
$12,500,000 and $13,000,000. It is to be a four-track line, extending 
from Mount Vernon to Portchester, a distance of about twenty-five 
miles, and passing through New Rochelle, Pelham, Larchmont, 
Mamaroneck, Harrison and Rye. Besides this line there will be 
a subway about two and one-half miles in length from the south- 
east corner of Bronx Park to the East River, giving service for 
Van Nest, Westchester and other localities in that part of the 
Borough of the Bronx. Eight miles of the road will be in New 
York city. The line will be constructed along private right of way 
owned by the company, and there will be no crossings at any point. 


PLANS FOR THE SOUTH AFRICAN POWER PLANT AT 
JOHANNESBURG—The construction of the proposed electric 
traction, lighting and general power system in the city of Johan- 
nesburg is estimated at nearly $8,000,000 by Moodey & Dawbarn. 
the London engineering experts, whose plans have been accepted 
by the municipal authorities of that city. The electric road will 
be twenty-seven and two-third miles long. The existing line is 
run by horse-power, eight and one-half miles long, and owned by the 
Johannesburg City & Suburban Tramways Company. The electric 
light and power-generating stations initial equipment has a capacity 
of 9,000 horse-power. Three 2,000-horse-power gas engines, direct- 
connected to the same number of 1,250-kilowatt dynamos, will be 
purchased. Three 1,000-horse-power gas engines, coupled to 
alternators of 675 kilowatts capacity each, with exciters, will also 
be installed. For the installing of switchboards, motor balances 
and electrical engine room accessories, £13,630 is to be allotted. 
Producer gas generators for 6,075 kilowatts are expected to mean 
the expenditure of £25,200. Cooling towers, pipe work and elec- 
trical connection inside station are calculated to cost £18,475. For 
coal and ash conveyors, bunkers, engine room, traveling crane, 
tools and accessories, £12,060 will be put aside. For the build- 
ings, which will be planned so as to permit of the ulti- 
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mate installation of two additional engines and dynamos of 
2,000 horse-power capacity each, £74,520 will be allotted. The 
purchase and laying of the inner and outer area cables, together 
with the underground street lighting cables for the inner area, 
arc lamps, etc., it is estimated, will entail an expenditure of £485,- 
880. For the equipment of the generating station to operate the 
electric traction system, £65,959 will be allotted. There is to be 
one 2,000-horse-power gas engine and a dynamo of one 1,000-horse- 
power eet. The initial number of cars will be seventy-five. 


EXTENSIVE BLECTRIC RAILWAY CHANGES FOR BROOK- 
LYN—Chief Engineer Parsons has submitted the following plan 
for the reorganization of the Manhattan-Brooklyn electric railway 
service. The plan contemplates the removal of all elevated trains 
from the old Brooklyn Bridge, trolleys only to be operated on the 
present elevated tracks, and the roadways restored exclusively to 
vehicles; a second East River tunnel from Nassau and Orange 
streets, Brooklyn, to Maiden Lane, Manhattan, to handle the ele- 
vated traffic by means of connection with the Manhattan and Wil- 
liamsburgh bridges. This plan involves a new subway in Manhattan, 
from Maiden Lane to the Williamsburgh bridge, connecting with the 
old bridge and the Manhattan bridge; a temporary arrangement 
for handling traffic at the Manhattan end of the Williamsburgh 
bridge, pending the completion of the Centre street subway; a 
four-track subway from Flatbush and Atlantic avenues to the 
Prospect Park Plaza, with a loop at that point to a three-track 
subway, continuing along Eastern Parkway to East New York 
avenue; also a continuation along Flatbush avenue to East Broad- 
way by means of a two-track subway; a combination subway and 
elevated from Flatbush and Atlantic avenues along Fourth avenue 
to Fort Hamilton, with a tunnel connection from Atlantic avenue, 
Brooklyn, to Whitehall street, Manhattan; additional tracks on 
the present elevated lines for the handling of express trains by 
the Brooklyn Rapid Transit Company, as follows: One extra 
track on Fulton street, two on Broadway and one on Myrtle avenue 
and one on Fifth avenue; an “L” road connection between the 
Fulton street line and the Jamaica Plank Road, and a connection 
between the Fulton and Fifth avenue lines in the shopping district; 
a new elevated road from Franklin avenue and Fulton street along 
Franklin avenue to Wallabout street, to Gwinnett street, to Lori- 
mer street, to Manhattan avenue, connecting Vernon and Jackson 
avenues, in Long Island City, to the Blackwell’s Island bridge; a 
spur from this line from Lorimer street to the Williamsburgh 
bridge; other suburban extensions of the Brooklyn Rapid Transit 
elevated system, and the removal of grade crossings on the Brighton 
Beach line. 


OBITUARY NOTICES. 


MR. L. A. DAMON, one of the department superintendents of 
the Westinghouse Electric and Manufacturing Company at East 
Pittsburg, died on Monday, March 2. Mr. Damon was thirty-three 
years of age and resided at East Pittsburg. 


MR. EVERTON BURRITT ARNOLD died in Lock Haven, Pa., 
on March 9. He had been ill for about ten days with typhoid- 
pneumonia. Mr. Arnold was born in Ashland, Neb., and was edu- 
cated in the public schools of that place, and at Hillsdale College 
at Hillsdale, Mich. He was in charge of the factory of the Pumpelly 
& Sorley Storage Battery Company, of Chicago, from 1893 to 1895. 
Since 1895, he had been connected with the Arnold Electric Power 
Station Company, of Chicago, Ill., in a confidential capacity, in charge 
of material and finances on construction work. Mr. Arnold was a 
member of a family which has occupied the electrical field with 
more or less prominence for some time. He is survived by his mother 
and five brothers—Bion J., Wayland L. and Ralph G., of the Arnold 
Electric Power Station Company; Ward S., of the Chicago office 
of the Stanley Electric Manufacturing Company, and Harold W., of 
the Western Electric Company. His one sister is Mrs. Gould, wife 
of D. C. Gould, of the Stromberg-Carlson Telephone Manufacturing 
Company. At the time of his death, Mr. Arnold was thirty-one 
years of age, and was just fininshing up his work, superintending 
the construction of the Oak Grove shops of the New York Central 
Railroad at Oak Grove, Pa., when he was taken ill. He was re- 
moved to L ck Haven where he died. The funeral services were 
held at the residence of Mr. Bion J. Arnold, and the interment was 
made at Ashland, Neb. 
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PERSONAL MENTION. 
MR. GUY W. BUXTON, who has for some time been connected 
with the New York office of the H. W. Johns-Manville Company, 
has been recently appointed auditor of that company. 


DOCTOR FRANK A. WOLFF, of the National Bureau of Stand- 
ards, Washington, D. C., will lecture on “Modern Methods of 
Electrical Standardizing,” before the Franklin Institute, of Phila- 
delphia, Pa., on March 26. 


DOCTOR HARRY C. JONES, associate professor of physical 
chemistry of Johns Hopkins University, Baltimore, lectured on 
March 19 before the Franklin Institute, Philadelphia, Pa., on 
“What Physical Chemistry has done for Chemistry.” 


MR. H. T. HARTMAN, Philadelphia, Pa., has been requested by 
President Ferguson to take charge of the question box for the 
twenty-sixth convention of the National Electric Light Associa- 
tion, to be held in Chicago, May 26, 27 and 28. This he has con- 
sented to do. It is hoped that at this session the question box will 
become a very prominent feature of the programme. 


MR. GEORGE H. DAVIS, general manager of the Birmingham 
Railway, Light and Power Company, it is announced, has resigned 
on account of ill health. It is also announced that Mr. David A. 
Belden, vice-president and general manager of the Georgia Railway 
and Electric Company, of Atlanta, Ga., has resigned his position, 
and has accepted the position made vacant by Mr. Davis. 


MR. JOHN DAVIDSON has associated himself with the Sterling 
Electrical Manufacturing Company, of Warren, Ohio, manufac- 
turer of the well-known Sterling Special incandescent lamps, 
making his headquarters at the New York office of this company, 
26 Cortlandt street. Mr. Davidson has for some time been con- 
nected with the Germania Electrical Lamp Company of New Jersey. 


CHARLES P. STEINMETZ, in the current issue of Concordiensis 
of Union College, presents an interesting sketch of the conditions 
of the new electrical course of that institution, of which he is 
director. The very favorable conditions which exist at Schenectady 
for affording the students opportunities to familiarize themselves 
with the practical work of their profession, is pointed out by Mr. 
Steinmetz, and this is one of the reasons which has led him to 
undertake the organization and direction of the electrical engineer- 
ing course at this institution. 


PROFESSOR WILLIAM BSTY, of Lehigh University, was re- 
tained recently by the town council to investigate the conditions 
of the electric lighting in that city. Measurements were made at 
the lighting station of the current supply, voltage across the lamps, 
and of the quality of the carbon used. The carbons were found 
to be as good as can reasonably be expected in open arc service. 
The current supply, however, was found to be somewhat less than 
normal, being only 8.47 amperes, instead of 9.6. Voltage measure- 
ments on such lamps as were available also showed a value below 
the normal. The question in dispute was whether the lamps fur- 
nished to the borough were ‘2,000 candle-power,”’ and assuming 
this to mean a lamp consuming 450 watts, the above figures 
show that the light given was considerably less than it should have 
been. 


MR. CLOYD MARSHALL has recently been appointed super- 
intendent of electrical machinery in the department of electricity 
of the Louisiana Purchase Exposition, and has actively taken up 
his new duties. The electrical and engineering training which Mr. 
Marshall has received has well-fitted him for the work he has now 
undertaken. After graduating from the school of electrical en- 
gineering of Purdue University in 1895, he was retained as assistant 
in the electrical laboratory. Later he accepted the position of 
electrical editor of the Street Railway Review, of Chicago, and 
during the period of this connection, from 1896 to 1898, he served 
as secretary of the Chicago Electrical Association. Mr. Marshall 
for two years held the position of designing and testing engineer 
for the Jenney Electric Manufacturing Company, and then took up 
experimental work for the Railway Materials Company, of Chicago. 
In 1901 he accepted the position of plant engineer, and, later, of 
engineer of the sales department of the C. W. Hunt Company, of 
West New Brighton, S. I. The latter position he has just resigned 
in accepting the appointment of the World’s Fair directors. The 
record Mr. Marshall has made as a progressive engineer and busi- 
ness man argue well for the success of the department of the great 
exposition with which he is connected. 
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ELECTRICAL SECURITIES. 


The very poor showing made by the bank statement of a week 
before last was followed by a slightly panicky condition in the 
financial districts and a very large proportion of shares manipu- 
lated was sold at declining figures. The week on the whole, how- 
ever, showed less losses than was anticipated and the most recent 
bank statement is less disappointing than expected. Call money 
for the week ruled from an average of five per cent to a high point 
at eight per cent. 

Apart from the money conditions, the fluctuations in the market 
were of more or less speculative nature; the upward trend of 
prices beginning in the middle of the week showing that strong 
hands were still in possession of the favorite securities. Provided 
crops do not prove a disappointment, which owing to the advanced 
condition of the season seems practically settled, the current year 
will be especially prolific in good returns. While the prospect of 
the usual spring boom having any immediate impetus is poor, 
there is sufficient buoyancy apparent to forestall any serious ap- 
prehension in this direction. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 14. 


New York: Closing. 
Brooklyn Rapid Transit.................. 6514 
Consolidated Gaäas.......sssesosesosssssoes 205% 
General Wlectric.. cc cise sacs ees caw ce wean 19314 
Kings County Electric.................. 225 
Manhattan Elevated............... 00 cece. 1403 
Metropolitan Street Railway............. 133% 
New York & New Jersey Telephone...... 166 
Westinghouse Manufacturing Company.. 211 


The directors of the General Electric Company have declared the 
regular 2 per cent quarterly dividend, payable April 18, to stock 
of record March 21. 

The directors of the Westinghouse Electric and Manufacturing 
Company have declared the regular quarterly dividend of 134 per 
cent on the preferred stock, payable April 1. Books will close 
March 18 and reopen April 2. 


Boston: Closing. 
American Telephone and Telegraph...... 165% 
Edison Electric Illuminating............ 290 
Massachusetts Blectric...............008. 917% 
New England Telephone................. 138 
Western Telephone & Telegraph preferred 99 

Philadelphia: Closing. 
Electric Company of America............ His 
Electric Storage Battery common........ 80 
Electric Storage apna Eerie: < 419 
Philadelphia Electric. es ee ae 65 
Union Traction.........essesesesscssesss 464 
United Gas Improvement.................. 107 


The directors of the United Gas Improvement Company have 
declared a quarterly dividend of 2 per cent payable April 15, 1903, 
to stockholders of record at the close of business March 31, 1903. 

The directors of the Electric Storage Battery Company have 
declared the regular quarterly dividends of 114 per cent on the 
common and 1% per cent on the preferred stock, payable April 1. 
Books close March 26 and reopen April 1. 


Chicago : Closing. 
Chicago Telephone.................00 cece 155 
Chicago Edison Light................... 156 
Metropolitan Elevated preferred......... 81 
National Carbon common............... 241% 
National Carbon preferred............... 9734 
Union Traction.........sesossssessssssee 91 
Union Traction preferred................. 42 


The directors of the Chicago Telephone Company have reelected 
the old officials and declared the regular quarterly dividend of 2% 
per cent payable March 31 to stockholders of record March 25. 
Books close March 25 and reopen April 1. 


LEGAL NOTE. 


DECISION IN THE THRSLA-FERRARIS CONTENTION—Jus- 
tice Colt, in the Supreme Court of the United States, District of 
Massachusetts, handed down on March 11, 1903, a decision in favor 
of the Stanley Instrument Company, defendant, in the case brought 
by the Westinghouse Electrical and Manufacturing Company for 
infringement of the Tesla patents as applied to the meters manu- 
factured by the Stanley company. ‘The opinion of Judge Colt is 
as follows: “Upon careful consideration of the evidence, I have 
reached the conclusion that the complainant has failed to estab- 
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lish by sufficient proofs the conception by Tesla of the inventions 
in suit prior to April 22, 1888, the date of the Ferraris publication. 
In complainant's supplemental brief I find no reason stated or 
authority cited which should lead the Court to any different con- 
clusion.” 


NEW INCORPORATIONS. 
DES MOINES, IO0WA—Sutherland Telephone Company. $4,500. 


Incorporators: E. W. Parker, D. M. Sheldon and others. 
GREENFIELD, IND.—The Blue River Telephone Company. 
$12,000. Directors: Oliver Binford, Omar Binford and E. Clark- 


son Elliott. 

HAYWARD, WIS.—Hayward Electric Light and Power Com- 
pany. $25,000. Incorporators: T. S. Whitton, J. H. Hellweg and 
Henry Murphy. 

NEW YORK, N. Y.—The Rosement Electric Transmitter Com- 
pany. $250,000. Directors: Herman Schwarz, Julius Rosenberger 
and A. H. Schwarz. 


CATSKILL, N. Y.—West Shore Home Telephone Company. 
$100,000. Directors: S. B. Rawson and T. M. Brush, of Elyria, 
Ohio, and Howard Hendrickson, of Albany. 


JERSEY CITY, N. J.—Puget Sound Electric Railway. $3,000. 
Incorporators: Preston Player, Nathan H. Daniels, Jr., Howard L. 
Rogers, Henry Reed Hayes, George C. England, Waldo E. Forbes, 
Alvah K. Todd and Gardner Rogers, of Boston, and Louis B. Dailey, 
of Jersey City. 


INDIANAPOLIS, IND.—The Crawfordsville Cooperative Tele- 
phone Company. $10,000. Incorporators: M. E. Clodfeller, C. R. 
Beck, J. I. Miller, Clinton Snyder, W. H. Nicholson, Charles L. 
Harris, Clarence Williams, W. L. Sinnet, George N. Bowers, Clyde 
H. Jones and others. 


TELEPHONE AND TELEGRAPH. 


DES MOINES, IOWA—The Latimer Telephone Company has 
been granted a franchise at Thornton. 


SIOUX CITY, IOWA—T. A. Thompson and William Milchrist 
have asked for a telephone franchise in this city. 


MELLEN, WIS.—The Wisconsin Telephone Company is build- 
ing a long-distance telephone and telegraph line from Ashland to 
Mellen. 


FARGO, N. D.—It is stated that a telephone line is contemplated 
between Tower City and Page, and that the Valley City Telephone 
Company is arranging for an extension to Litchville. 


OMAHA, NEB.—The stockholders of the Nebraska Telephone 
Company at their annual meeting reelected the board of directors 
and all officers, except J. J. Dickey, deceased, who was succeeded 
as vice-president by C. W. Lyman, of Omaha. The capital stock 
was increased by $1,000,000, which will be used in extensions and 
betterments. 


TROY, N. Y¥.—The Hudson River Telephone Company has elected 
the following officers: President, James H. Manning; vice-president, 
Jeffries Wyman; secretary and auditor, Walter B. Butler; treasurer, 
James J. Fitzsimmons; general manager, Henry E. Hawley. The 
company’s report shows a gratifying increase in business for the 
year recently closed. 


BINGHAMTON, N. Y.—At a meeting of the local telephone lines, 
held at Chenango Forks recently, arrangements were made for the 
consolidation of several companies under the title of the Chenango 
Valley Telephone Company. The lines consolidated are as follows: 
Castle Creek & Whitney’s Point, Chenango Bridge & Castle Creek, 
Chenango Bridge & Chenango Forks, Chenango Bridge & Port Crane, 
Port Crane & Sanitaria Springs. A line is soon to be built from the 
Forks to Greene, and it is expected that this will be merged with 
the others. 


YORK, PA.—The charter of the York Eastern Telephone Com- 
pany has been recorded, with the following directors: A. M. Grove, 
M. H. McCall, Henry S. Merryman, John H. Wilson, B. F. Norris, 
Joseph A. Gaily and Calvin M. Shaw. The authorized capital is 
$8,000. The charter states the purpose of the corporation to be 
erecting, constructing, purchasing, leasing and operating telephone 
and telegraph lines and exchanges in and through the county of 
York, with the right to make connections with similar lines in 
other counties of this state. 
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INDUSTRIAL ITEMS. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill, has re- 
cently sold to the Watertown Electric Company, Watertown, Mich., 
a new street lighting equipment, consisting of two fifty-light series 
alternating circuits. 


THE MARSHALL-SANDERS COMPANY, 301 Congress street, 
Boston, Mass., is making a specialty of its No. 621 plug and re- 
ceptacle at this season of the year, and states it is in great de- 
mand during the fan motor season. This plug is one inch in 
diameter, and has other features of interest. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill, has 
lately increased its warehouse room, and consequently its carrying 
capacity for all kinds of wires, for which it is the agent. The 
assortment is complete in “O. K.” weatherproof line and house 
wires, “Paranite’” and “Peerless” rubber-covered wire, Roebling’s 
galvanized iron telephone and telegraph wire, etc. . 


THE LYON METALLIC MANUFACTURING COMPANY, 137 
and 139 Fulton street, Chicago, Ill., has placed on the market a new 
form of the Lyon oily waste can. This is provided with a self- 
ciosing cover and 1s entirely of lapped-joint construction through- 
out, no solder being used. The stock sizes of these cans are 12, 14, 
and 15 inches in diameter, being 12, 16 and 23 inches high, re 
spectively. 

THE SPRAGUE ELBCTRIC COMPANY, 527 West Thirty-fourth 
street, New York city, in catalogue No. 410, illustrates and de- 
scribes iron armored, brass armored, unarmored and flexible me- 
tallic interior conduit. Armored cables, conduit fittings, boxes, 
elbows and couplings, and special tools and supplies are also in- 
cluded> This catalogue is very complete, is carefully indexed, and 
the engravings and descriptions are easily followed. 


THE PROMETHEUS ELECTRIC COMPANY, 60 Reade street, 
New York city, manufactures a wireless electric heating system for 
electric heating and cooking apparatus and resistances. The heater 
consists of a strip of mica, upon which a layer of metal has been 
deposited, or, more properly speaking, fired. This conducting strip 
is protected by another piece of mica, and the whole is enclosed 
in a metal casing. This unit or heating element can be painted 
to any desired resistance. ' 


THE GORDON BATTERY COMPANY, New York city, manu- 
facturer of the Gordon cell, has just issued a new catalogue de- 
scriptive of this apparatus. This cell is guaranteed by the com- 
pany to have a high electromotive force, low internal resistance, with 
a great length of life. In addition to these features of value, the 
connections are non-corrodible. The current supply is uniform, 
and there is an absence of odors, and cleanliness, with invariability 
of action in changing temperatures. 


THE AMERICAN CONDUIT COMPANY, with offices at Phila- 
aelphia, Chicago ana Los Angeles, has just issued an attractive 
catalogue describing its bituminized fibre conduit. This conduit is 
made of non-corrosive material, and is protected against moisture 
or other deteriorating action of the elements. The design of this 
conduit makes it unnecessary to wrap the joints with burlap or 
other material. The ends are dipped into a pot of compound and 
the cnds properly sealed as the work of construction proceeds. 


THE OTIS ELEVATOR COMPANY, New York city, has been 
awarded the John Scott Legacy Medal and Premium by the Frank- 
lin Institute for its electric elevator for private residences, which 
dispenses with the services of an attendant and is operated by 
pushing buttons at the various landings and in the car. The com- 
mittee on science and the arts, which recommended the award, 
made a thorough inspection of several existing installations and 
its report is highly commendatory of the ingenuity of design, the 
safety of operation and the substantial construction of this ele- 
vator. 


THE C. W. HUNT COMPANY, West New Brighton, Staten 
Island, N. Y., describes and illustrates in pamphlet No. 031 some 
applications of “Industrial” railways to boiler rooms. In addition 
to the description of this apparatus, half-tone engravings illustrate 
this form of equipment at the Government Tramway Power Sta- 
tion, Sydney, New South Wales, Australia; the Standard Rule and 
Level Company, New Britain, Ct.; the Brooklyn Waterworks, 
Brooklyn, N. Y., and several other typical installations. The C. W. 
Hunt Company builds “Industrial” railway tracks, switches, turn- 
tables and many varieties of cars to suit any kind of service. 
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E. B. LATHAM & COMPANY, 39 Vesey street, New York city, 
have shipped several large orders of Tuerk alternating-current 
ceiling fans, for both export and domestic use. The design of the 
Tuerk fan this year remains practically the same as originally 
placed on the market. These fans are made with two and four 
blades, with and without electrolier attachment. Each fan is pro- 
vided with a starting switch and an attachment for adjusting the 
angles of the blades while running. The blades have a sixty-inch 
spread and are eight inches wide. The speed on both high and 
low frequencies averages 175 revolutions per minute. 


MR. JAMES G. BIDDLE has removed his offices from the Stephen 
Girard Building to rooms 60 and 62, 1114 Chestnut street, Phila- 
delphia, where he will have better accommodations than heretofore 
for giving proper attention to his business in high-grade electrical 
measuring instruments. Full descriptive matter, giving details of 
the Hoopes conductivity bridge, a new device for accurately meas- 
uring conductivity and designed by Mr. William Hoopes, electrical 
engineer of the Pittsburg Reduction Company, will be sent on ap- 
plication. This device is being manufactured by Morris E. Leeds 
& Company, of Philadelphia, for whom James G. Biddle is sole 
agent. 

THE L. B. ALLEN COMPANY, Chicago, 111., manufacturer of the 
Allen soldering stick and other well-known specialties, is in receipt 
of the following letter: “I have used the Allen soldering stick on 
all kinds of electrical work and on many other classes of work, and 
can honestly say that I am more than pleased with the results, the 
main feature being its cleanliness. Although soldering paste is 
good, I will hold on to the Allen stick for many kinds of work.” 
The Allen company states that there are several soldering sticks 
now being sold which are injurious to satisfactory connections, 
containing deleterious ingredients, and will be pleased to supply 
accurate information to electricians on request. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY has secured a contract from the Consolidated Canal 
Company, of Mesa, Ariz., for an irrigating plant, consisting of the 
following apparatus: One 300-kilowatt, three-phase, revolving-field 
alternator, running at 400 revolutions per minute and 11,000 volts 
(this being direct-coupled to a water-wheel); three 50-horse-power, 
type “C” motors of 200 volts, 7,200 alternations, and 850 revolu- 
tions per minute. These will be used in operating irrigation 
pumps. All of this machinery has been shipped and is now being 
installed. The Bishop & Babcock Company, of Cleveland, Ohio, is 
equipping its machine shop for electric driving, adopting the group 
system. Short lengths of line shafting are driven by Westing- 
house induction motors. Seven or eight of these, ranging in size 
from ten to forty horse-power, have been purchased, and are now 
in operation, the current being temporarily supplied from the plant 
of the Cleveland Twist Drill Company, which is also equipped with 
Westinghouse apparatus. The Bishop & Babcock Company is in- 
stalling a power plant of its own, and has recently purchased a 
175-kilowatt, two-phase, Westinghouse, engine-type alternator, with 
switchboard complete. G. S. Rider & Company is the engineer 
for the plant. 


THE ALLISCHALMERS COMPANY announces that after 
March 20 the Salt Lake City branch office will be located at 
209 and 211 Southwest Temple street. The Allis-Chalmers Com- 
pany submits the following partial list of engine sales for February, 
1903: Bucyrus Company, South Milwaukee, Wis., one 16 by 42, 
1890 frame, Reynolds-Corliss engine; Southwestern Missouri Elec- 
tric Railway Company, Webb City, Mo., one 30 and 60 by 48, hori- 
zontal, cross-compound, direct-connected, ReynoldsCorliss engine; 
Albert Schwill & Company, Chicago, Ill., two 26 by 48, 1890 frame, 
direct-connected, Reynolds-Corliss engines; Wausau Paper Com- 
pany, Brokaw, Wis., one 16 by 36, girder frame, Reynolds-Corliss 
engine; Vulcan Iron Works, San Francisco, Cal., one 14 by 36, 
girder frame, ReynoldsCorliss engine; Union Electric Light and 
Power Company, St. Louis, Mo., one 12 by 16 engine; George M. 
Moulton & Company, Chicago, Ill, one 24 and 48 by 48, steeple 
compound, Reynolds-Corliss engine; Louisville Railway Company, 
Louisville, Ky., two 40 and 78 by 60, vertical, cross-compound, direct- 
connected, Reynolds-Corliss engines; Denison Light and Power Com- 
pany, Denison, Tex., one 16 by 36, 1890 frame, ReynoldsCorliss 
engine; Albuquerque Gas, Electric Light and Power Company, Albu- 
querque, N. M., one 16 and 28 by 36, horizontal, cross-compound, 
direct-connected, Reynolds-Corliss engine; Denver Engineering 
Works, Col., two single, differential, electric motor driven Riedler 
pumps. 
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WANDERING WIRELESS MESSAGES. 

Our esteemed contemporary, the London 
Electrician, in its issue of March 6, 
describes a new Lodge-Muirhead coherer 
which is being used in a wireless telegraph 
installation upon the new cableship Re- 
storer, of the Eastern Australasia & China 
Telegraph Company. The device consists 
of a small metallic disc which is con- 
tinually rotating in a tiny mercury bath, 
the surface of which is covered with oil. 
When under the influence of Hertzian 
waves the wheel and mercury are in elec- 
trical contact, but normally the oil en- 
sures a high resistance between the two. 
No decoherer is required, and the instru- 
ment, used in connection with a siphon 
recorder, gives sharp and distinct signals. 
The receiving antenna is formed of a few 
wires, making a strip about two feet wide, 
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and elevated about one hundred and two 
feet above the deck. 


Wandering Messages Caught. 

It is stated that no sooner was the 
apparatus erected than it began to record 
signals, and since this time, it has been 
receiving messages not intended for it. 
There was apparently no attempt on the 
part of the officers of the vessel to trap 
other wireless systems; on the other hand, 
these signals were received entirely un- 
sought. 


Interference of Message Possible. 

It seems pretty evident from the ex- 
perience of this vessel that wireless tele- 
graph systems are in active operation 
already, though whether for experimental 
work or for commercial use does not 
appear. Now, the question arises, “what 
would have been the effects of these stray 
messages upon a message intended for the 
vessel?” Would not the simultaneous 
effect have made both the intended and 
the stray message unintelligible, so that 
apart from the lack of secrecy, the 
methods as used to-day will give rise to 
serious interferences? Is it not probable 
that the different sending stations will 
interfere with each other before a very 


distant day? Before wireless systems can- 


look for practical success, must not all 
risk of interference be avoided? It is 
to be expected that when the Marconi 
transatlantic installation is in practical 
shape it will be put into continuous serv- 
ice; and surely a message which can 
cross the Atlantic can be received by all 
vessels having a sensitive apparatus which 
lie between Europe and this country. In 
this event, would not the continual 
operation of a transatlantic system pre- 
vent any intelligible messages being sent 
to these vessels? The results would, to 
our mind, make impracticable the most 
important application of wireless teleg- 
raphy at this time; that is, communica- 
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tion with vessels at sea. There is also a 
chance of interference between vessels 
such as to make the transmission of mes- 
sages troublesome and uncertain. The 


situation seems to call for a definite un- 
derstanding between all who employ wire- 
less systems, or else for positive regula- 
tion by those in authority. In addition 
to this, a practical system of positive tun- 
ing must be adopted. 


— 


DANGERS OF GAS AND ELECTRICITY. 

The report of the gas and electric light 
commissioners of the state of Massachu- 
setts for the year ending June 30, 1902, 
contains some instructive figures of the 
deaths caused in that state by gas and 
electricity. The report shows that there 
were seventy-nine deaths, and one hun- 
dred and six accidents which did not ter- 
minate fatally, arising from the use of 
gas as an illuminant. Of the seventy- 
nine deaths, sixteen are attributed to 
suicide. 


There were, according to the re- 
port, fourteen fatal accidents from elec- 
tricity, and eleven non-fatal accidents. 


Comparative Safety of Gas and Electricity. 

It is to be regretted that since no esti- 
mate is given of the number of persons 
using gas and electricity, these figures can 
not be compared, and therefore they do 
not represent in any way the relative dan- 
gers arising from the use of either gas or 
electricity. It should be noted that the 
greater number of the deaths from elec- 
tricity were those of men working for 
the companies, or persons intentionally 
touching live circuits, while the deaths 
from gas were due, in most cases, to care- 
lessness in shutting off the supply. It 
would seem that gas is more dangerous to 
the consumer than electricity, and that 
electricity is more dangerous to the em- 
ployés of the generating company than 
to its patrons. It is comforting to note 
that although there were sixteen suicides 
from gas, no case is reported of attempted 
suicide by electricity. 
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MUNICIPAL ELECTRIC LIGHTING. 

At the National Convention on Munic- 
ipal Ownership and Public Franchises 
held in New York city recently, one of 
the subjects considered was the advisa- 
bility of municipal operation of electric 
lighting plants. Use was made both by 
advocates and opponents of municipal 
ownership of reports on the municipal 
plants owned by the cities of Chicago 
and Detroit. In one of these papers, that 
by Mr. J. B. Cahoon, was given a pretty 
thorough analysis of the cost to the city 
of Chicago of its municipal lights 
Boston Decided Against a Municipal Plant. 

Several years ago, the problem of 
municipal lighting came up in Boston 
and very properly the city government 
retained an expert engineer to report 
upon what had been the experience of 
other citics in operating municipal plants. 
The result of the report was that the 
city of Boston made a contract with the 
local lighting company and abandoned 
the idea of installing a plant of its own. 
The Chicago Report. 

This report Mr. Cahoon digested, 
pointing out the omissions which are 
usually made in estimating the cost to 
the city of any work done by its own 
plants. As estimated by the Chicago 
authorities, the cost to the city per lamp 
per year was $87.38, at the time the in- 
vestigation was made. This figure has 
been widely quoted, and since that time, 
even lower estimates have been made. It 
was shown, however, by the Boston expert 
that this figure not only omitted a com- 
paratively small item of labor which 
should have been included, but that no 
allowance was made for the loss to the 
city of taxes which would have been paid 
had a private company been operating 
the plant, nor did it include any item to 
cover the rent value of offices used by the 
lighting department. There was no al- 
lowance for insurance, neither for the 
plant nor for liability, and finally to the 
above should be added $36 per lamp per 
year for depreciation of the plant and 
$21.81 per lamp per year for interest on 
the investment. The total cost per year 
per lamp, estimated in this way, was 
found to be $155.21—quite a different 
figure from the $87.38 quoted above. 
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Depreciation of Plant Can Not Be Overlooked. 

While there may be some contention 
as to the propriety of including in the 
cost of operating the lamps, office rent, 
insurance and taxes relinquished, we do 
not see how the omission of items for the 
depreciation of interest can be defended. 
The city must borrow money to build a 
plant, and although it may be able to se- 
cure better rates than a private corpora- 
tion, it still has to pay for the use of the 
money. Depreciation of a municipal 
plant is pretty apt to be considerably 
more than in a private plant due to less 
care of the machinery. It is true, cities 
are not as ready to scrap old machinery 
as private companies, but on the other 
hand, unless this is done, they do not se- 
cure the economics arising from the in- 
stallation of newer and better apparatus. 
Moreover, apparatus which gives entirely 
satisfactory service to-day, is in a few 
years out-classed by better machinery, 
and although it may not have de 
teriorated to any appreciable extent, by 
comparison with newer plants its service 
becomes entirely unsatisfactory. 

Municipal Ownership Not Conducive to Best Results. 

Another point is brought out by Mr. 
Cahoon in his discussion, and that is, it 
is practically impossible to secure the 
same efficiency of employés in a munic- 
ipal plant as in that operated by a pri- 
vate company. In the latter case, the em- 
ployer is not satisfied with anything but 
the best possible service from his men, 
and there is no difficulty in making a 
change either in the engineering staff 
or among the laborers when this seems 
desirable. On the other hand, there al- 
ways will be hesitation about making a 
change in the municipal plant and the 
employé feels secure of his position so 
long as his work can be passed by his 
superiors. ‘This, of course, can not help 
but react upon the employés, making 
them less careful of the city’s interest 
than they would be of those of a private 
company. We are not aware of any large 
city in, this country which can show a 
properly estimated cost for operating 
electric lights as low as can be shown by 
a private company. Fortunately, experi- 
ments of this kind have been somewhat 
rare here. Abroad, municipal trading, as 
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it is called, has been taken up more 
freely, but at the present time there 
seems to be a decided reaction against it 
in certain sections. 


THE HORSE VERSUS THE AUTOMOBILE. 

Our esteemed contemporary, the New 
York Times, is ever alive to the utter- 
ance of a new idea. Commenting on a 
recent editorial in the ELECTRICAL RE- 
VIEW, it has this to say: 


“What effect the automobile will have 
upon the future of the horse is a question 
that has been learnedly discussed so many 
times, and confidently answered in 80 
many ways, that to say anything new on 
the subject is extremely difficult. The 
ELECTRICAL REVIEW, however, has man- 
aged to do just that in the course of an 
article in which, after denying the asser- 
tion of the horse-lovers that the automo- 
bile is a mere passing fad, and the pre- 
diction of the automobilists that the 
horse is doomed to speedy extinction, it 
suggests that, exactly as dogs have sur- 
vived in undiminished numbers, despite 
the fact that not one in a hundred of 
them is of any practical utility, so the 
horse will survive the assumption of all 
his more important tasks by the new ma- 
chines. He will have to adapt himself to 
the new conditions, however, as the dog 
has. Once most dogs, or all of them, 
were big; now the vast majority of them 
are small, as a pet animal must be for 
reasons both of convenience and economy. 
So the ExectricaL Review thinks that 
in the ages to come, when automobiles do 
all the hard work at present done by 
horses, the small breeds of the latter will 
be the only representatives of a now 
haughty and weighty tribe. In other 
words, our descendants will have only 
toy horses, to be pastured on the front 
lawn and kept in kennels instead of 
stables, if, indeed, they do not live in the 
houses of their loving owners. As for the 
charge that a man can not talk to his 
automobile as he can to his horse, the 
ELECTRICAL Review laughs that idea to 
scorn, and advises those who hold it 
to go out with an automobilist some day 
and listen to what he says when the 
machinery gets out of order, and note 
carefully to what the conversation, lec- 
ture, or oration is addressed.” 


HORSELESS FERRYBOATS. 
What a pleasure the daily trip on the 
ferryboats will become when they are 
driven electrically and the only vehicles 
admitted are automobiles. 
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THE DEVELOPMENT OF DYNAMO AND 
MOTOR INSULATION.' 


BY CHARLES E. FARRINGTON. 


The best excuse for a forty-five-minute 
talk on the defective insulation which is 
found in modern dynamo and motor con- 
struction is the statement that it is the 
greatest obstacle to electrical development 
at the present time. 

It is a fact beyond controversy that the 
electric motor is not being used as much 
as it would be if it were a more perfect 
machine. 

A veteran railway superintendent, 

whose title was once “barn boss,” re- 
recently told me how much he wished that 
he could have as little sickness in his 
motors as he uscd to have among the 
horses. 
My connection with the manufacture of 
electrical insulation was brought about 
through the request of a large electrical 
manufacturing company for a substitute 
for shellac as an insulating varnish. 
This was some ten or twelve years ago, 
when all that any paint and varnish 
chemist knew about insulation was what 
he might derive from the examination of 
a dictionary, so we asked our electrical 
friends for full details of the work an in- 
sulating varnish had to do. 

The answer, signed by one of the best 
known of the large construction concerne 
of a dozen years ago, is in my possession 
to-day and reads: “An insulating varnish 
must contain as little water as possible 
and dry quickly. We can not give you 
further details, but if you will make the 
varnish as above stated we will make the 
tests to see whether it has any insulating 
properties.” 

If such an answer had been rendered 
on anv other point concerning mechanical 
or electrical engineering, it would have 
been considered a glaring admission of 
Ignorance and no large electric company 
Would have tolerated such ignorance after 
it had once exposed itself. 

But it is a fact that electrical engi- 
neers have neglected to use the methods 
of applied chemistry in this most impor- 
tant item of their work. They have 
cheerfully gone on and on, jauntily ignor- 
ing well-known chemical law and trust- 
ing to the cleverness of their sales depart- 
ments to shift to buyers the responsibility 
for losses and annoyances which might 
be wholly avoided were conscientious 
study made of the problem. 

By our enquiry, we finally ascertained 
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that shellac varnish (gum “lac” dissolved 
in alcohol) gave the best results of any- 
thing which they had then used, but that 
electricians were quite well aware that it 
was defective. As no further information 
was forthcoming, we proceeded to make a 
very rapid drying copal varnish which 
was duly submitted to our electrical 
friend and, after a few days’ test, it was 
adopted by them and its use commended 
in considerable quantity. It was the first 
insulating varnish ever made. 

As an illustration of what we have 
learned since then, I will say that no com- 
petent engineer will now concede that a 
given compound has any insulation value 
whatever until his tests have been those of 
actual service under widely different con- 
ditions and unless the time test is at 
least a year. 

We submitted samples of our insulating 
varnish to several other electrical con- 
cerns and invariably received flattering 
testimonials as to the wonderful insulat- 
ing properties which it possessed. We 
gave it the name “Insullac,” and I think 
during the next six months we uninten- 
tionally crippled as much machinery as 
we insulated. I think the record which 
we made at that time has been equaled 
once or twice since by some of our enter- 
prising competitors. But in justice to 
them, I must say that they were guided 
by just the same sort of advice as we had. 

The experience of that six months pro- 
duced a profound impression. Savage 
complaints convinced us that the testi- 
monials of our electrical friends were bet- 
ter testimony of their ignorance of the 
chemistry of insulation than of the qual- 
ity of the material whose praises they 
sang. Our surprise and regret were 
superseded by an ambition to atone for 
our error and we determined to learn 
something about the subject for the bene- 
fit of those whose injury we had unwit- 
tingly assisted in. 

It is my pleasure to-night to outline 
the course of study which was opened by 
this investigation. It was primarily nec- 
essary for us to define the exact function 
of a varnish in and on the coils or wind- 
ings of a dynamo electric machine. Why 
should a varnish be used at all? Solely 
because there has never been an insulat- 
ing fibre produced which did not need 
some sort of reenforcement which could 
obviously be best applied in the form of 
a paint or varnish. Motors will not run, 
even in very dry situations, unless some 
protection in the shape of varnish is ap- 
plicd. When we asked electricians for an 
explanation of this they told us that 
water got into the machines, if varnish 
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was not used. When this answer was ap- 
plied to street railway motors running on 
submerged tracks or on motors unpro- 
tected from street spattering the explan- 
ation seemed to be adequate, but its ade- 
quacy was completely lost when we ap- 
plied it to stationary machines running 
under fairly good conditions. 

It is perfectly obvious that if an un- 
painted generator armature should be sat- 
urated with water and then started up at 
full speed with the brushes lifted from 
the commutator the centrifugal motion in 
a few moments would force out all mois- 
ture and that then the brushes could be 
brought into contact and the load as- 
sumed without danger. 

Surely the insulation resistance of the 
varnish is not required to enable the ma- 
chine to run. There probably never has 
been a successful machine designed 
wherein the difference of potential be- 
tween windings was equal to ten per cent 
of the insulation resistance of the ordi- 
nary double cotton covering which is used 
on those windings. 

This covering has a resistance equal to 
about 200 volts alternating current and 
it 1s obvious that if that resistance could 
be made constant there would be no n 
cessity for the reenforcement of machine 
insulation with anything in the line of 
paint or varnish. In other words, an: 
paint or varnish which is used on magnet 
coils is used in the hope of making con- 
stant the initial resistance of the cotton 
covering. 

It being plain that the function of any 
varnish or paint which is applied to a 
motor or dynamo coil is to reenforce the 
cotton covering, we must study the weak- 
nesses of the cotton in order that we may 
know how to correct or help them. 

The first defect of cotton is the fact 
that it can not be spun to a commercial 
profit unless it carries from five to fifteen 
per cent of water, but at the same time 
our attention should not lose the fact that 
the water docs not interfere with the 
average insulation value of cotton cover- 
ing, as indicated by mere laboratory tests. 
The trouble which the water makes is 
accomplished when it turns to steam un- 
der the heat of the machine or when it 
travels from the core out through the 
coil under the influence of rotary motion, 
leaving innumerable passages and open- 
ings where the electric current may 
follow. 

Another material defect of cotton is 
the ease with which it becomes carbon- 
ized, but it is only fair to say that the car- 
bonization of cotton covering is largely 
offset by the resistance gained from the 
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expulsion of moisture as an armature be- 
comes dried and seasoned. 

The third defect of cotton is the acid 
which it carries and which assists its im- 
pregnation with copper oxide. 

Determining that the best insulating 
material must be the one which would re- 
enforce those weaknesses of cotton, we 
assembled all the materials commercially 
available for the manufacture of com- 
pounds which might be applied to coils of 
copper wire by dipping or with a painter’s 
brush, and began the work of systematic 
search for the qualities which would en- 
able these materials to accomplish the 
necessary results. In this connection 
every varnish gum, every treatment of 
drying oils, every combination of waxes, 
pitches, asphalts and gum substitutes, in- 
cluding the cellulose compounds, were 
brought under our tests. 

The first test of all was to see whether 
a material had melting point or viscosity, 
or a combination of both, which would 
enable it to stay in a badly overheated 
coil. This point brought out a curious 
inability on the part of a good many elec- 
tricians to distinguish a difference be- 
tween old-fashioned tests and modern 
conditions. 

They wanted to test insulation melting 
points by the same method by which oil 
chemists find the melting point of an oil 
or a wax, but we found that test so 
misleading as to make it necessary to 
make our tests exactly like the conditions 
of actual service. We wound a coil of 
double cotton-covered wire about a steel 
rod, saturated the coil with insulating 
compound, withdrew the steel rod, in- 
serted in its place an ordinary thermom- 
eter, put current through the coil via 
water resistance until the coil was so 
badly heated as to give off dense volumes 
of smoke, and if by weighing we found 
that a coil did not lose more than ten 
per cent of its compound we decided that 
such material would stand hot service in 
overloaded machines. An insulating 
compound should have such a high melt- 
ing point. The designer of a motor never 
can tell which one of his machines will 
be located in the hottest corner of a 
rolling mill, or whether his generator 
may not some day have to stand the heat 
of a torpedo-boat engine room, with the 
ventilating apparatus broken down, or an 
emergency overload in ordinary practice. 

The tests to determine the capacity of a 
given insulating material to exclude mois- 
ture from the coils of an idle machine 
were chiefly a process of elimination, and 
here we found aid from the experience 
of varnish and paint manufacturers, and 
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in the researches which have been made 
concerning the materials which enter into 
their products. 

We first eliminated shellac, for the rea- 
son that it could only be made into a 
successful varnish by dissolving it in alco- 
hol, or alcohol and water. You can make 
a shellac varnish totally devoid of water, 
but you can not do it commercially, and 
if you could you could not keep it so, as 
the alcohol in shellac varnish rapidly at- 
tracts moisture the moment it is exposed 
or applied. 

The copal varnishes and asphalt var- 
nishes were eliminated at this point, as 
we found that the heat and vibration of 
magnet coils quickly reduced them to a 
powder or cracked their films so badly 
that they could not exclude water any 
more than a sieve could hold it. 

For some time we thought that linseed 
oil might be so boiled that it would ef- 
fectively exclude moisture. We were at- 
tracted by its high initial resistance and 
the extremely tough film which could be 
obtained from varnishes composed of it, 
but here again we were stopped by the 


accumulated facts which experienced var- 


nish and paint makers furnished us. 

Linseed oil is a commercial commodity, 
solely because of the rapidity, as com- 
pared with all other oils, with which it 
absorbs oxygen. A method of arresting 
the oxidation of a film of linseed oil at 
any desired point would be of immense 
value to the electrical fraternity. We can 
not hope to arrest the oxidation of a film 
of linseed oil at any particular point. It 
continues to oxidize until it becomes a 
brittle, cracked and utterly defenceless 
mass, 80 far as its capacity to prevent the 
passage of any stray electric current is 
concerned. More electrical apparatus 
has been reconstructed or repaired be- 
cause of the oxidation and other defects 
of linseed oil than for all other causes 
put together. 

A great many electricians like to claim 
that their apparatus is well ventilated. 
“Well ventilated” also means well oxi- 
dized. There are very few armatures 
which are not well ozonized also. 

When the wearer of a black coat leans 
against the white trimmings of a house 
which was painted with linseed oil and 
white lead last spring he has to dust him- 
self off, simply because the oil which 
should have held the pigment to the house 
has been totally destroyed by atmospheric 
action. It is because of this quality of 
linseed oil that we are compelled to have 
a varnishing day in our art galleries, and 
it has never been disputed that thoroughly 
oxidized linseed oil is not only soluble in 
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water, but is hygroscopic, since that fact 
was established many years ago by emi- 
nent German authorities. 

We had to consider that an insulating 
compound might be used some day in a 
generator located on top of a steel pen- 
stock in an isolated power-house where 
there was no heat and that when the gen- 
erator should shut down it would attract 
moisture at a tremendous rate by conden- 
sation. It would not run a week under 
these conditions if it was insulated with 
a linseed oil preparation. It is well 
known that a series of chemical actions 
may take place in an electrical machine, 
wherein linsced oil may be found wholly 
responsible for the presence of water even 
before the oxidation of the oil has reached 
the advanced stage. This occurs when an 
atom of hydrogen in the oily acids of the 
varnish is replaced by an atom of copper. 
The ejected atom of hydrogen selects a 
pair of friends from the oxide on the wire 
and thus produces water. It is perhaps 
needless for me to say that only one 
material was able to pass these tests for 
the exclusion of moisture under practical 
conditions, that being the high melting 
point of paraffin compound, whose widely 
successful use has brought to me the 
honor of delivering this address. 

A particular point which led us to the 
adoption of this material is its capacity 
to withstand high temperatures for a 
great length of time and still maintain 
its original plastic condition. The vibra- 
tion in a high-speed armature probably 
equals that in any mechanical device 
when the shattering jars of gear connec- 
tions are taken into consideration and 
when street railway machinery is added 
to the list of apparatus under considera- 
tion. 

The expansion of armatures and field 
coils as they heat and their subsequent 
contraction when the loads are removed 
are obvious, and consequently any insula- 
tion which does not have permanent 
plasticity under heat is wholly defective 
for this sort of electrical insulation. Con- 
sequently a large list of materials com- 
posed of varnish gums and linseed oil, 
asphalts, etc., was eliminated one by one 
as they showed their utter incapacity to 
stand the shattering influences of this 
vibratory stress. 

The defectiveness of the first materia] 
which we ever made was caused wholly by 
the presence of varnish acid. As is well 
known to varnish chemists, all of the 
varnish gums are acid bodies. Indeed, 
it is safe to say that there is practically 
nothing in the shape of gum or oil which 
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enters into varnish that is not an acid 
body. 

The question then arose, “How far is 
anybody warranted in introducing acid 
into the vitals of high cost apparatus?” 
Of course the answer is, “Just as little 
as possible ;” but I am sorry to say that a 
good many clectricians have declined to 
give this point the consideration to which 
it is entitled, and they have thereby be- 
come responsible for a great deal of the 
apparatus which has proven defective. 

Of course I am familiar with the claim 
of some electricians that they “never have 
any trouble with apparatus built by 
them.” In the first place, we know that 
such a statement is not true, and if it 
was true, it would not be a good reason 
for deliberately disobeying physical law. 

From one end of this country to the 
other you can go in the street railway 
field and find apparatus which has gone 
to the scrap heap chiefly because it has 
been insulated with defective insulation. 
Within a year one of the largest gener- 
ators in the world has had its armature 
twice rewound because it was insulated 
with defective insulation, and on the third 
trial its builders repaired it with the same 
stuff which first short-circuited it. The 
money loss in that instance is already 
close to $10,000, with more to follow. 
There is not a central station manager in 
the United States who has tried to sell 
power who has not come into contact 
with a manufacturer or machine shop 
superintendent who told him he would 
not put in a motor unless the central 
station man would guarantee against his 
shutdown losses and against repairs. 
Printers have discarded electric motors 
for gas engines because they say the gas 
engines have a reliability which motors 
have not. 

Every defective electric motor is an 
argument for the sale of an engine in its 
place, and it is only so because the motor 
manufacturers have neglected in their 
rush to keep up with commercial prog- 
ress to give to their insulation the same 
care and thought which the engine build- 
ers have given to their construction. The 
same processes of elimination which keeps 
poor metal out of piston rods will 
keep poor insulation out of armature 
coils. But at present manufacturers will 
not seek such improvement until consult- 
ing and operating engineers insist upon it. 

The obvious unfitness of linseed oil for 
motor insulation, because of its acid com- 
position, is best explained by reference 
to indisputable authority. What every- 
body knows “is most indisputable au- 
thority,” and anybody who knows any- 
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thing about chemistry knows that an acid 
is a body which will attack metal. An 
acid is a body which attacks copper. An 
acid is a body which will combine with 
copper to produce a third and possibly a 
fourth material. Users of shellac, copal 
varnish and linseed oil varnish as insula- 
tion have frequently found that the cot- 
ton covering of their wire had been turned 
a brilliant green, which is a universal 
symptom that the copper has been at- 
tacked by an acid. 

When we said that such a symptom was 
a bad one some electricians argued with 
us and said they didn’t think we had any 
authority for that statement and that it 
didn’t make any difference if a coil did 
turn green, provided that coil was prop- 
erly baked out. They declined to accept 
what every chemist knows. 

We have given considerable thought to 
this matter and have come to the con- 
clusion that a green coil is an evidence of 
bad construction. It is prima facie evi- 
dence that a radical chemical change has 
gone on within precincts whence chemical 
changes should be excluded with great 
rigor. 

Green discoloration is evidence of in- 
constancy where constancy is indispensa- 
ble. As it is very seldom seen except as 
a relic of a broken-down machine it may 
therefore be said to be coincident with 
burned-out and short-circuited machines, 
but this discoloration becomes more potent 
in its suggestiveness as we consider what 
takes place to produce such a radical 
physical change—a change visible to the 
naked eye, a change positive and far- 
reaching enough to send the green color- 
ing matter through mica one-sixteenth of 
an inch thick, and to impregnate thick 
wrapping paper and fibre stock. In the 
study of this action we need accept noth- 
ing but the facts and authority which is 
beyond dispute by being common knowl- 
edge. When we see a piece of mica that 
was once a beautiful amber color turned 
green, when we find that it would stand 
a puncture strain of 10,000 volts while 
amber color and can be punctured with 
1,000 volts since its color has been altered, 
and we find that it has actually failed to 
prevent the passage of a current of not 
over ten volts, we have a right to conclude 
that there is a relation between such green 
discoloration and coincident drop in in- 
sulation resistance, and we have a right 
to carry that conclusion a step further 
and decide that the short-circuit was 
caused by the chemical transformation of 
which the color change is evidence. 

At least we are justified in a further 
exploration and examination in the light 
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of the simplest variety of information on 
a simple chemical action. By so doing, 
we find that it is easy for a varnish to 
have a chemical effect upon copper. Such 
action is the rule, rather than the ex- 
ception, and now by reference to well- 
known authority we find that this green 
action is the characteristic one of acids 
upon copper. The presence of acids near 
copper is always evidenced by green dis- 
coloration, vegetable acids substitute 
atoms of copper for atoms of hydrogen in 
common with other acids. We are 
justified in concluding that such substitu- 
tion of copper for hydrogen takes place in 
a gaseous or semi-gascous state. We shall 
now be able to apply the knowledge that 
vaporized copper has a high conductivity, 
and we shall then come to an unassailable 
conclusion that during the time when 
that mica was being impregnated with 
that vapor of varnish-copper the insula- 
tion of the mica was so reduced that an 
easy passage was afforded to the eight or 
ten-volt current which effected the short- 
circuit. 

When we find that the green discolor- 
ation may take place in an idle machine 
and not short-circuit it, and that short- 
circuits always appear when the green dis- 
coloration takes place in a machine 
which has been constantly in operation, 
we obtain further proof of a positive 
nature that acids should not be permitted 
to enter into coil construction under any 
circumstances, not even when they are 
loaded with black coloring matter to 
cover up their corrosive action. 

In this connection we exploded one of 
the Mother Goose melodies or supersti- 
tions of the electrical fraternity, the fool- 
ish notion that lubricating oil caused 
short-circuits. Lubricating oil never will, 
never did, it never can cause a short- 
circuit. If we could design a generator 
which would run in oil, immersed in oil, 
just as transformers are built, we should 
undoubtedly produce a successful ma- 
chine. Why, then, should lubricating oil 
cause a short-circuit? 

The first electrician who had a short- 
circuited machine was naturally disap- 
pointed and wanted an excuse, and when 
he found that lubricating oil had pene- 
trated into the coils he accused it of caus- 
ing the trouble. What actually occurred 
was this. The lubricating oil came in and 
stirred up the dormant or satisfied acids 
of the varnish which he had used. Varnish 
makers who have essayed to manufacture 
insulating compounds have on several oc- 
casions claimed that their varnishes were 
oil-proof. This was nothing but a joke 
however, and they never expected anybody 
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to believe it. Varnish salesmen sometimes 
attempt to prove that an insulating var- 
nish is oil-proof because thev can coat a 
newspaper with it, and the newspaper 
will hold oil in the open air and away 
from the heat of operating apparatus. As 
a matter of fact varnish which is so 
proved to be oil-proof will unite readily 
with lubricating oil under a temperature 
of 150 degrees Fahrenheit. 

The trouble is that it will not unite 
homogeneously. The oil unites with one 
part of the varnish and separates that 
part from the balance of the varnish, so 
that there are two or three separate and 
distinct bodies where there was originally 
but one. In one or both of these the acids 
arc now unsatisfied, and they immediately 
attack the copper, and, as before described, 
cause the short-circuits which were at- 
tributed to lubricating oil. 

The oil was absolutely innocent. It is 
absolutely indispensable, and the acids of 
acid insulations are not indispensable. 

Inasmuch as it is feasible, by working 
in the paraffin series, to make non-acid 
insulating compounds which have com- 
plete chemical affinity for lubricating 
oil, it is perfectly easy to obtain insula- 
tion for a machine which will be friends 
with and welcome all the good insulation 
which may soak into it from its bearings 
in the form of oil. 
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American Electrochemical Society. 


The third general mecting of the 


American Electrochemical Socicty will 
be held in New York city on April 16 
to 18, inclusive. All mectings will 
be held in the large assembly room of the 
Chemists’ Club, 108 West Fifty-fifth 
street, where members in attendance may 
have their mail addressed, and where all 
announcements will be made. By the 
courtesy of the Chemists’ Club, its 
clubhouse, including the library of the 
American Chemical Society, will be open 
for the use of members and visitors. By 
the courtesy of the German Liederkranz 
its clubhouse, 111-119 East Fifty-eighth 
strect, will also be open to members and 
guests during the convention. 

The programme has been announced 
as follows: Thursday morning, April 
16, meeting of the board of directors, 
business meeting of the society, at which 
reports of directors and officers will be 
presented; reading and discussion of the 
following papers: “Constant Voltage 


and Constant Current Separations,” 
Wilder D. Bancroft, Ph. D.; “Ex- 
perimental Study of Some Elec- 
trode Effects,’ H. T. Barnes, Ph. 
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D.; “The Electrolysis of Water,” 
J. W. Richards, Ph. D., and W. 
S. Landis; “Experiments with Metallic 
Diaphragms,” Wilder D. Bancroft, Ph. 
D.; “The Protective Action of Zinc Chlo- 
ride on Metallic Iron,” C. J. Reed. 

Thursday, April 16, 1 P. M., luncheon 
will be served at the Chemists’ Club, by 
invitation of the New York members. 

On Thursday, April 16, 2 P. M., read- 
ing and discussion of the follow- 
ing papers: “Insulating Materials—A 
Field for Chemists,” M. von Reckhng- 
hausen, Ph. D.; “An Historical Review 
of the Storage Battery, With Illustra- 
tions,” by H. B. Coho; “The Use of 
Pyroxyline in Electric Storage Bat- 
teries? Elmer A. Sperry; “The Con- 
centration Changes in the Electrolysis 
of Brine,’ W. H. Walker, Ph. D.; “The 
Influence of Some Impurities in Salt Up- 
on the Yield of Soda by the Amalgam 
Process,” J. W. Walker, Ph. D.; “The 
Corrosion of Metals by Electrolysis,” A. 
A. Knudson; “Modern Electrolytic Cop- 
per Refining,’ Titus Ulke; “Note on 
the Composition of Electroplating Solu- 
tions,” N. S. Keith, Ph. D.; “The For- 
mation of Nitric Acid Under Electric 
Influences,” C. W. Volney, Ph. D. 

Thursday evening, April 16, 7 o’clock, 
reception of members and guests in the 
clubhouse parlors of the German Lieder- 
kranz. : 

At 8 o’clock, on Thursday evening, the 
subscription banquet for members and 
guests will be held at the clubhouse ban- 
quet hall of the German Liederkranz. 


The ladies are especially invited to this, 


and a musical programme has been ar- 
ranged. 

© Friday morning, April 17, 9.30 o’clock, 
announcement of the election of ofticers 
for 1903, also reading and discussion of 
the following papers: “Note on Electrical 
Endosmose,” Wilder D. Bancroft, Ph. D.; 
“Tons and Electrons,” Louis A. Parsons, 
Ph. D.; “Uniformity in Electrochemical 
Equivalents,’ Carl Hering; “Elec- 
trolytic Production of Metallic Com- 
pounds,” C. F. Burgess, E. E., and Carl 
Hambuechen, Ph. D.; “The Electro- 
deposition of Metals Upon a Rotating 
Cathode,” J. G. Zimmerman. Luncheon 
will be served at the Chemists’ Club at 
1 P. M. Friday. 

Excursions to plants and places of in- 
terest, as arranged by the excursion com- 
mittee, are planned for Friday, starting 
from the Chemists’ Club at 2 P. M. 

On Friday evening, at 8.30 o’clock, the 
society will be, by special invitation, the 
guests of the American Institute of Elec- 
trical Engineers at their extra meeting, 
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held in the assembly hall of the Chemists’ 
Club, where the following programme 
will be taken up: Introduction by Presi- 
dent Scott; “Radium and Other Radio- 
Active Substances, and Certain Phos- 
phorescent and Fluorescent Substances. 
The Properties and Applications of 
Selenium. The Treatment of Disease 
by Ultra-Violet Rays,” by William J. 
Hammer. 

On Saturday, April 18, at 9 A. M., 
reading and discussion of the following 
papers: “Electrolytic Conduction With- 
out Electrodes,” A. B. Marvin; “A New 
Type of Electrolytic Cell,” P. G. Salom; 
“Potentials of Zinc in Aqueous Solu- 
tions,” H. E. Patten and W. R. Mott; 
“Notes on Electrolytic Deposition of 
Nickel,” Woolsey McA. Johnson; “What 
Is the Capacity of Molecules for Electric 
Charge in Hlectrolysis?”? Alfred H. 
Cowles; “Exhibit of Aluminum Corro- 
sion,” J. A. Steinmetz; “Exhibit of New 
Apparatus,” A. Bimer. 

Luncheon will ‘be served at 1 P. m. at 
the Chemists’ Club, and excursions will 
start from the Chemists’ Club at 2 P. M. 
to points of interest arranged for by the 
oxcursion committee. 

The presidential address will be given 
by Joseph W. Richards, on Saturday 
evening at 8.30 o’clock. This will be fol- 
lowed by a demonstration of the Cooper 
Hewitt mercury lamp, particularly its 
actinic properties, by Dr. Max W. von 
Recklinghausen. 

On Saturday evening there will be a 
smoker at the Chemists’ Club and a buf- 
fet luncheon. 

The hotel headquarters of the society 
during the mecting will be held at the 
Wellington, Seventh avenue and Fifty- 
fifth street, half a block from the 
Chemists’ Club. 


Deon 
Society for the Promotion of Engi- 
neering Education. 

The Society for the Promotion of En- 
gincering Education will convene at Ni- 
agara Falls for its annual meeting, dur- 


ing two or three days of the latter part 
of the week June 29 to July 4. A cordial 
invitation has been extended to the so- 
ciety by the officers of the American 
Institute of Electrical Engineers to join 
with the latter in the privileges and 
courtesies of the locality chosen, and to 
unite with it on Friday, July 3, in a joint 
meeting to discuss topics of mutual in- 
terest. 


The University of Cincinnati. 

The University of Cincinnati has been 
developing its engineering department 
during the last three years, and this year 
graduates its first class in electrical en- 
gineering. The equipment in this de- 
partment includes a standardizing labora- 
tory, in which it is expected to do cali- 
brating on a commercial scale, the lack 
of facilities for calibrating having been 
greatly felt in the past by the many elec- 
trical companies in Cincinnati and 
vicinity. 
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Modern Electric Steering Apparatus. 


signed in America, as well as in 

England, as far back as 1885. The 
early inventions of  clectromagnetic 
steering and reversing mechanism were 
at first proposed in connection with 
torpedo-boats. Mr. Horace P. Gris- 
wold, of Providence, R. I., made sev- 
eral imventions of this character about 
fifteen years ago for use with surface and 
submarine torpedo-boats. His first in- 


i LECTRIC steering devices were de- 
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ders actuated by mechanism controlled by 
means of this compass. The object of 
this invention was to provide a submarine 
torpedo-boat with means whereby it 
could be sent in any desired predetermined 
course and to any desired distance within 
its limits, the boat being wholly independ- 
ent of control from the starting station, 
after being sent out on its course, and 
until its return, unless it should meet an 
obstruction. In this mechanism the boat 


in this country an electric steering ap- 
paratus for torpedo-boats, whereby they 
could be rendered self-steering in any 
previously determined direction, and 
when once started on their course could 
be controlled from a station, and their 
course altered so as to cause them to 
follow a moving object until they strike 
it. In order to do this a wire was nec- 
essary, connecting the torpedo with a 
discharging ship or station, and serving 
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vention included a device for automatic- 
ally steering this small craft in any 
desired direction by means of electro- 
magnets connected with the steering 
mechanism. The whole apparatus was 
self-contained within the boat and in- 
dependent of control from the shore when 
in use. 

Three years after Mr. Griswold’s first 
invention he designed an electrically con- 
nected compass adapted to be automatic- 
ally turned in either direction, and rud- 


is provided with a conceal-float, which is 
automatically released just after the boat 
has passed over the greater portion of its 
prescribed course, and prior to its arrival 
at the starting station. The propelling 
mechanism is stopped at the same time by 
automatically switching off the electric 
current. 

In the same year that the latter de- 
vice was designed, 1888, Mr. James 
O’Kelly, of London, and Bernard A. Col- 
lins, of Nunhead, England, also patented 


the double purpose of a mechanically 
propelling wire, and an electric con- 
ducting wire to connect the steering ap- 
paratus on the discharging ship with that 
in the torpedo. 

Five years later, Mr. Charles W. Ayton, 
of New York, designed electric steering 
apparatus for torpedo-boats, which would 
allow the craft, it was claimed, to start 
from a given point in the water and travel 
to a distant ship without any one on 
board, and without any connection with 
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the point of stecring. The Ayton steer- 
ing device includes a mariner’s compass 
which controls an clectric current, which 
in turn operates a rudder whenever the 
boat steers either to the right or left from 
the course in which it has been adjusted. 

During the past two or three years par- 
ticular attention has been paid to the de- 
velopment of electric steering gear for 
large vessels, and the early devices for 
torpedo-boats have been practically for- 
gotten. Recently Lieutenant Bradley A. 
Fiske: has developed a method for oper- 
ating steam steering engines which are 
now extensively used on large ships, by 
electrical means. His method consists of 
using a small induction motor geared 
with the steering-wheel, and wires con- 
necting this motor with the steam steer- 
ing engine. This engine is controlled 
by a reversing valve, and runs in one 
direction or the other aceording as the 
valve is moved, and the latter is normally 
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being supplied by a steam engine con- 
sisting of a compressed air supply. In 
1885, Mr. Charles H. Washburn, of New 
York, invented an automatic steering ap- 
paratus, with a compressed air cylinder, 
and piston, operating the tiller-wheel 
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nected with the magnet operating the 
auxiliary valve, a suitable battery sup- 
plying the current. 

While electric motors have recently 
come into prominent use for the move- 
ment of the steering apparatus of large 
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chain. The main rotary valve was of 
peculiar construction, and was arranged 
to be operated by an auxiliary cylinder 
and valve regulated by electric magnets. 
These magnets were actuated by a cur- 
rent controlled by the movement of the 
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in a central position when the engine is 
at rest. There is a pin on the shaft of 
the motor which engages with a lever 
connected with the reversing valve of the 
steering engine. The valve is operated in 
one direction or the other by means of 
the small induction motor, when the 
stcering-wheel is turned, the current gen- 
erated in the wheel motor produces a 
torque in the engine motor. By this de- 
vice the engine moves the rudder on one 
side or the other when the polyphase 
eenerator is manually operated by the 
hand steering-wheel. When the steering- 
wheel is stopped, there is no longer any 
current generated in the rotor or arma- 
ture of the polyphase machine, and the 
springs bring the reversing valve to a 
central position, in this way cutting the 
steam from the stecring engine. 

Other automatic steering devices have 
been invented which are merely controlled 
by electrical means, the power instead of 


necdle of a mariner’s compass. This com- 
pass consisted of an ordinary bowl sup- 
ported in the usual manner and contain- 
ing a balanced card, supported above the 
card was a rocking bar properly insulated 
with an arm extending horizontally from 


ships, up to within a few years steam en- 
gines have been almost exclusively used 
for this work when large power was re- 
quired. In 1886, Mr. James A. Tilden, 
of Hyde Park, Mass., invented an ap- 
paratus for steering ships which was de- 
signed to automatically contro] and oper- 
ate the rudder, promptly bringing the 
ship upon a desired course whenever 
from any cause she has been altered there- 
from. The device was designed to be ap- 
plied to steam steering gear, or electric 


motor driven steering apparatus. The 


first part of the Tilden apparatus relates 
to the opening and closing of an elec- 
tric circuit by the ship’s compass-wheel 
in such a manner that an electric motor 
or system of magnets will act upon the 
valve, regulating the steam steering gear 
whenever the circuit is closed, and will 
cease to act the minute the circuit is 
open. The second part of this invention 
relates to the arrangement of electrodes in 
such a manner that the current of elec- 
tricity shall be regulated through them 
by the action of the ship’s compass needle. 
The conductors are connected in such a 
manner that the ship’s compass-bow] may 
be freely revolved upon the centre of its 
base, and always maintain good electrical 
conncction. 


DIAGRAM OF CONNECTIONS, AUXILIARY ELECTRIC STEERING GEAR—PFATISCHER’S PATENT. 


each side. Depending from each arm was 
a swinging rod having a flexible ter- 
mination formed of links, and secured to 
the supporting frame at each side were 
curved plates. The plates and rocking 
bar were designed to be electrically con- 


In 1895, a Frenchman, Rodolphe 
Noury, of Nouveau Phalere, Greece, in- 
vented an electrical steering gear in 
which the essential object was to enable 
all manual operations for steering a pre- 
scribed course, by the mariners compass 
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to be dispensed with. It was his inten- 
tion to replace the same by an automatic 
steering device in which the mariner’s 
compass, as a whole, was called the “gov- 
erno-motor’ compass. This consisted 
essentially of two parts, the first being 
the mariner’s compass fitted with its ad- 
justing arrangement, and second, the 
transmitting device for operating the helm 
in consonance with the movements of the 
compass, the transmission being effected 
by an electric current. 

Among the recent designs of electric 
steering gear in which electric motors are 
employed, should be mentioned that of 
Maxwell W. Day, of Schenectady. This ar- 
rangement is used for steering vessels and 
moving turrets, and includes an electric 
motor geared to the rudder, as well as an 
electric generator with two field windings 
wound in opposite directions. There are 
two rheostats provided in connection with 
this method for controlling the current to 
the field winding. The current flowing 
in one part of the differential field wind- 
ing is @ontrolled entirely from the steer- 
ing-wheel. The flow of current in the 
other part of the field winding is con- 
trolled from the rudder. When the two 
rheostat arms are in the same position, 
both field windings will have the same 
current in each, opposing each other, and 
the motor will be at rest, as no current is 
generated by the dynamo. 

If the steering-wheel is now moved in 
either direction, one of the rheostat arms 
is shifted, and more current is caused to 
flow in one field coil than in the other, 
resulting in a current being generated by 
the dynamo, and the motor moves the 
rudder to the desired position. As the 
motor moves the rudder, its rheostat arm 
also turns until the field windings again 
are equally supplied with current, and the 
generator no longer operates the motor. 

The Russian cruiser Varig is equipped 
with an electric steering apparatus, in 
which electric motors are used for sup- 
plying the necessary power. The steam- 
ship Finland was recently equipped 
with electric steering gear by the Elec- 
tro-Dynamic Company, in which a sixty- 
horse-power motor of 110 volts was 
mounted on a Brown tiller. 

The Earl of Crawford’s yacht Val- 
halla was originally equipped with a 
hand steering gear, but this was altered 
to adapt it for electric driving. Some 
shipowners have not had the opportunity 
to convince themselves of the success of 
electric steering gear, and are unwilling 
to adopt electricity exclusively for this 
purpose. Many of them, however, have 
had installed a spare electric steering 
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gear to take the place of the hand gear. 
It is a well-known fact that in case of a 
breakdown to the steam gear, and the nec- 
essary substitution of the hand gear, the 
speed of the vessel has to be much re- 
duced. With the electric gear any one 
of the ship’s dynamos can be used in such 
an emergency to supply current to the 
electric motor moving the rudder. When 
this method is used no reduction in speed 
is necessary. 

In the Pfatischer arrangement for 
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The electrical equipment for this ves- 
sel includes a sixty-kilowatt dynamo hav- 
ing a pressure of 110 volts, a small shunt- 
wound dynamo of the same voltage for 
use as an exciter, and a steering gear 
switchboard. ‘The main generator is 
operated at a speed of 375 revolutions per 
minute by a Sturtevant engine, and the 
exciter has its armature also directly con- 
nected to the same engine shaft, a clutch 
being employed which will disconnect the 
exciter from the main dynamo. 


ELECTRIC STEERING APPARATUS ON THE STEAMSHIP FINLAND. 


auxiliary steering gear, a motor-generator 
of two kilowatts capacity is employed in 
connection with the existing dynamo of 
the ship’s lighting plant. In addition to 
the steering column located on the bridge, 
or in the steering gear room aft, there 
is an automatic following up gear, and an 
electric motor for operating the rudder. 
The accompanying illustrations show the 
apparatus for electric steering employed 
on the steamship Finland, which was 
constructed by William Cramp & Sons, of 
Philadelphia. 


The North Atlantic liner Finland, 
of the Red Star Line, has a capacity of 
13,000 tons and operates at a speed of 
seventeen knots per hour. This is one of 
the largest steamers which has ever been 
equipped with electric steering apparatus, 
although several ships of the Russian 
Navy have been electrically steered, and 
several much larger vessels will be equip- 
ped in the near future. 

The Valhalla is 239 feet long and 
has a beam of thirty-seven and one-half 
feet. It has a tonnage of,1,490 and, a 
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draught when in trim of eighteen and 
one-half feet. 

The accompanying illustration shows 
the arrangement of the electric stecring 
gear of the English yacht owned by the 
Earl of Crawford. It consists of a cast- 
iron frame bolted to the deck, as shown, 
the upper end of the rudder post passing 
through the base of the frame. There is 
a right and left-hand screw running fore 
and aft, and supported in the frame. This 
screw carries a right and left-hand nut. 
These nuts are prevented from turning 
by two guides running parallel with a 
screw, and they are connected one to each 
side of the cross-piece on the rudder post 
by links, and in this way the rudder is 
moved by the turning of the screw. The 
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The steering-wheel is connected by this 
clutch in such a manner as to be operated 
by a single lever, and only one clutch can 
be in gear at a time, so that the steering 
gear can be operated by the hand-wheel 
or by the electric motor, but not by both 
at once. This direct-current series-wound 
motor is supplied with a brake which is 
held off by an electromagnet, which is 
placed in series with the motor. The 
brake is held on by a spring, and there- 
fore the motor is always brought to rest 
whenever the current is interrupted. 
There are two special starting switches 
used for controlling the motor, one for 
each direction, instead of using a single 
reversing switch. There are three con- 
tacts on each of the switches, so that 
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arrangement is such that in an emergency 
the steering-wheel may be operated by 
hand as it is carried on a sleeve on an 
extension of the screw, and it can be con- 
nected by means of a clutch. By giving 
the steering-wheel twelve turns the rudder 
can be moved a total distance of eighty 
degrees, or from hard-a-starboard to hard- 
a-port. A stop device is arranged which 
prevents the steering-wheel from turning 
more than twelve revolutions, a switch- 
ing device automatically cutting off the 
current when the extreme positions of the 
rudder are reached. 

It is stated that the electric steering 
apparatus on this yacht has proven very 
satisfactory, as it will throw the rudder 
the total angular distance while steaming 
full speed astern, without the use of an 
excessive amount of current, and with 
perfect ease. A quadrapolar motor of 
the Siemens enclosed type is arranged to 
drive the screw through several reductions 
of spur gearing, as well as a claw clutch. 


the resistance is cut out in sections, and 
the contacts are so arranged that the 
contact surfaccs are not touched by the 
arcs. These contact surfaces are rever- 
sible and may be easily replaced, while a 
powerful magnetic blow-out is provided 
which operates on all the contacts of 
each switch. The starting switches are 
operated in the following manner. 
There are two switch arms mounted on 
two pins on a metal disc at equal dis- 
tances from its centre. As the disc is 
geared to the screw, its motion is pro- 
portional to that of the rudder. The 
switches have crank arms which can be 
moved so as to put the switches off or 
on by means of stops on a second disc 
mounted concentrically with the first 
disc. The steering-wheel is geared to the 
second disc and therefore its motion is 
proportional to the steering-wheel. The 
switching off or on of the current is the 
result of the difference in the motions of 
the two discs. It is therefore proportional 
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to that of the steering-wheel and rudder. 
Each switch has its arm so arranged that 
it clears the stops on the second disc when 
its motion is in one direction, but engages 
them when the motion is in the opposite 
direction. This arrangement makes it 
certain that only one switch is operative 
in either direction. . 

There is every reason tq believe that 
electric steering gear will be utilized more 
and more in the future. There is no 
question but that it is equally as reliable 
as any other method, and all of the large 
steamers and battleships are now sup- 
plied with complete electric power plants, 
from which the current can be obtained. 


Electricity is being utilized in every part 
of these large boats at the present time, 
and there should be a considerable saving 
in space by the use of the electric motor 
for operating the tillers. 

There is also the advantage that there 
is no waste of energy when the motors 
are not in operation. The condensation 
of steam means considerable loss in long 
pipe lines connecting the boilers with the 
steam steering engine. Electric con- 
ductors can be more easily run to the rear 
of the ship for supplying the necessary 
energy for operating the rudders than can 
the steam pipes, which are otherwise re- 
quired. On all the modern warships, 
both in this country and in Europe, elec- 
tric motors are employed in almost every 
place where power is required. The train- 
ing of the guns and moving of the tur- 
rets, as well as the raising of the shells, 
are all accomplished by electric power. 
Electrice ventilators, searchlights and arc 
and incandescent lights, all are supplied 
from the same power plant. Electric 
steering apparatus is bound to take its 
place among these modern appliances. 
<> 


German Railway Statistics. 


A consular report from Germany gives 
a summary of German railway statistics 
as compiled by the imperial railway de- 
partment for the year 1901. There are 
now 31,677 miles of standard railway in 
Germany, as against 26,241 in 1891. 
Sixty-three and one-half per cent of this 
is in trunk lines. To handle the traffic 
on these roads there were employed 
19,724 locomotives, 39,878 passenger 
coaches, 420,000 baggage cars and freight 
cars, and forty-one moor cars. This 
shows an increase of thirty-three anc 


four-tenths per cent in locomotives, forty- 
five per cent in er coaches, and 
forty and three-tenths per cent in bag- 
gage and freight cars since 1891. The 
receipts for passenger service in 1901 
amounted to about $136,000,000, an in- 
crease of fifty-five and four-tenths per 
cent since 1891. Receipts for freight serv- 
ice amounted to about $298,000,000 in 
1901, an increase of thirty-eight per cent 
over 1891. These s loyed in 
1901, 546,200 officials and perp ae ell 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—XI. 


Notes on Progress in Europe and America. 


BY JOHN B. C. KERSHAW. 


The Use of Brown Coal in Germany. 

The question of power generation is 
one of the greatest importance for the 
electrochemical and electrometallurgical 
industries. Power for the majority of 
these new industries is the most impor- 
tant item of cost, consequently we find 
them grouped about centres of cheap 
water power in Europe and America. But 
it would be a mistake to assume that no 
electrochemical manufacture can develop 
in countries unprovided with natural 
water powers, and both in England and 
Germany large electrolytic works are in 
operation which derive their electric 
power from steam-driven dynamos. In 
Germany these works use chiefly lignite 
or brown coal for the boilers; in England 
ordinary fuel is employed. Perhaps the 
most notable example of this use of brown 
coal in Germany is to be found at Bitter- 
feld, in Saxony, where 6,000 to 8,000 
horse-power are generated and utilized in 
the manufacture of caustic alkalis and 
chlorine products by the two companies 
having works at this place. The lignite 
is carried directly from the mines (which 
are worked entirely on the surface) into 
the works, by means of an overhead wire- 
rope traction system, and is discharged 
into the hoppers supplying the furnaces 
of the boilers. The boilers are of the 
water-tube type, and each possesses a 
superficial heating area of 300 square 
metres. The furnaces are constructed 
with inclined-step fire-bars, on the Keil- 
mann & Volcker system, a system much 
used in Germany for burning poor fuels. 
The calorific value of the lignite is only 
2,700 thermal units, but Herr Rathenall, 
in a letter dated August 16, 1902, stated 
that the efficiency of the whole boiler in- 
stallation reached the very high figure of 
seventy per cent. The steam from this 
boiler installation is superheated before 
use in the engines, and the indicated 
horse-power-hour is obtained with an ex- 
penditure of 16.5 pounds of steam. The 
exhaust steam is used for evaporating the 
caustic alkali liquors in vacuum appara- 
tus, and, therefore, the calorific value of 
the fuel is utilized to the greatest possible 
extent. 

Working under these conditions, with 
lignite that costs only from fifty to sev- 
enty-five cents per ton, delivered in the 
works, it is evident that the electrochem- 
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ical works at Bitterfeld are well situated 
for competing with similar works in other 
countries, deriving their electric power 
from falling water. 

The Klectrolytic Krtraction and Refining of Lead. 

The usual metallurgical methods of re 
ducing lead from its ores are character- 
ized by simplicity and economy, but the 
metal obtained is never pure, and the re- 
fining operations necessary to obtain an 
approximately pure product add consider- 
ably to the cost of the lead finally ob- 
tained. Hence, although at first sight 
electrical methods would appear to have 
little chance in competition with the older 
metallurgical methods of treatment, it is 
found on further investigation that, given 
a cheap supply of electrical power and a 
good market for the lead in the spongy 
form in which it is produced by the elce- 
trolytic process, the prospects for these 
processes are better than might have been 
supposed. At the present time, however, 
although much work has been carried out 
and many patents have been granted re- 
lating to the electrolytic extraction and 
refining of lead in Europe and America, 
there are only two processes known to the 
writer to be in actual operation. The first 
of these is patented by P. G. Salom and 
depends upon the reduction of galena or 
Jead sulphide, when used as cathode, in 
an acid electrolyte, by action of the 
nascent hydrogen. The lead is obtained 
as a spongy deposit at the cathode, while 
the sulphuretted hydrogen gas is oxidized 
to sulphuric acid at the anode. This 
process is operated at Niagara Falls by 
the Electric Lead Reduction Company, a 
company formed in 1899 with a capital 
of $18,000,000, and in June, 1902, twelve 
tons of galena were reported to be treated 
daily at this works, in a plant absorbing 
600 horse-power. Two difficulties have 
been met with in the industrial develop- 
ment of the process—namely, incomplete 
reduction of the sulphide at the cathode, 
and hygienic troubles due to the escape of 
sulphuretted hydrogen gas. It is yet too 
early to say whether these difficulties will 
prove surmountable. In August, 1902, 
a rumor was current in New York that 
the company was in financial difficulties, 
but the writer has been unable to obtain 
any confirmation of this report. 

The second process which has attained 
industrial trial is also an American proc- 
css, and has been described recently by 
Ulke. It is known as the “Betts” process, 
and is primarily intended for the treat- 
ment of lead bullion. The process is 
based upon the solubility of lead in an 
acid solution of lead fluo-silicate. The 
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lead is deposited at the cathode, while the 
gold and silver accumulate in the slimes 
and are recovered by ordinary metal- 
lurgical methods. An electromotive force 
of only 0.20 volt is said to be required to 
work the process, and a plant with a 
capacity of ten tons lead bullion per day 
is now operating in one of the north- 
western mining centres of the United 
States. The slimes worked at this place 
average 8,000 ounces per ton of lead bul- 
lion, so the “Betts” process should prove a 
success with such a rich raw material to 
work upon. | 
Electrie Tanning. 

Some years ago considerable interest was 
aroused by the attempts made to accelerate 
the usual methods of tanning raw hides 
by the adoption of electricity. It was 
stated, apparently on good authority, that 
the duration of the tanning operation 
could be reduced from weeks to days by 
the use of electricity for impregnating the 
hides with the bark solutions in the tan- 
pits; and it was also asserted that the 
leather produced by the accelerated 
method was fully equal in wearing prop- 
erties to that produced by the older 
method of tanning. Many trials upon an 
industrial scale were carried out with the. 
electrical methods, and at Orbe, in 
Switzerland; at Wernersborg, in Sweden, 
and at Wem, in England, fairly large 
tanning works were equipped with the 
plant and special apparatus required for 
electrolytic working. An ominous silence 
has, however, been maintained in recent 
years respecting the results obtained with 
these installations, and it is only reason- 
able to suppose that had they been suc- 
cessful, the patentees of these processes 
would have been less modest in publish- 
ing information concerning their progress. 
In the absence of all details, it is im- 
possible to say wherein hes the cause of 
failure, but it may be surmised that the 
leather produced by the electrolytic 
methods of tanning has not proved so 
durable as that tanned by the older meth- 
ods. The action of the electric current in 
the newer processes was twofold—it was 
employed to carry the tanning materials 
into the pores of the hides by electrolytic 
action, and it was also employed to agi- 
tate the hides and solution in the tan-pits 
by mechanical devices. The chemistry of 
tanning is not yet clearly understood, 
and it is possible that the tan chemicals 
do not act as clectrolytes. Consequently, 
electrolysis may have had little or no 
effect in carrying the tanning chemicals 
into the pores of the hide, and the accele- 
ration of the process supposed to be due 
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to this action may have been solely due to 
the mechanical movement of the hides in 
the pit, with which it was allied. Such 
mechanical agitation of the hides would 
appear to be a real improvement of the 
older tanning process, and the writer be- 
lieves that this is the only way in which 
electricity is now applied at the tanneries 
where it was introduced with considerable 
stir some years ago. Possibly when the 
chemical and physical changes involved in 
the conversion of raw hide into leather 
are more fully understood, it may be found 
that electrolysis rightly applied can be 
utilized to accelerate the process. Up to 


the present time all attempts in this di- 


rection, as already pointed out, appear to 
have proved failures. 


———__~ M o 


Report of the Board of Gas and 
Electric Light Commissioners of 
the Commonwealth of Massa- 
chusetts. 

The eighteenth annual report of the 
Board of Gas and Electric Light Com- 
missioners of Massachusetts covers the 
year ending June 30, 1902. There are 
now under the supervision of this board 
146 companies, and the gas or electric 
light plants of fifteen towns and two cities. 
Of these companies, fifty are engaged in 
the supply of gas only, twenty-four in 
the supply of both gas and electricity, and 
seventy-two supply only electricity. Of 
the municipalities, three have plants for 
the supply of gas and electricity. The 
others supply electricity only. A part of 
the duty of this board is to test and in- 
spect gas and electric meters. It is also 
required to test the gas supply at least 
twice a year, and the law provides that 
if the gas of any company is found upon 
three consecutive inspections to give less 
light than sixteen standard English 
candles, or to contain more than twenty 
grains of sulphur or ten grains of am- 
monia per hundred cubic feet, or any 
sulphuretted hydrogen, a fine of $100 shall 
be paid by such company to each city or 
town supplied by it. The method of con- 
ducting these inspections is described, 
they being made without previous notice 
to the company. 


MUNICIPAL OWNERSHIP. 


Official replies to enquiries relative to 
action about a municipal gas or electric 
lighting plant have been received from 
190 towns and cities, including all the 
cities and substantially all the towns in 
which the population exceeds 1,500, and 
in which no such action had previously 
been taken. None of these cities or towns 


ELECTRICAL REVIEW 


has taken action during the year, although 
a municipal ownership proposition has 
been offered in the Boston city council. 
A tabular statement is given, which is 
intended to show briefly all action within 
the state in respect to the municipal 
ownership of gas and electric light plants 
prior to 1902. Tables have been com- 
piled of the physical and financial data 
of these plants. The following is an 
abstract of the financial table for the year 
ending June 30, 1902. 

For Muncipal Plants—Income from 
sale of electricity, including are and in- 
candescent lamps, power, rental of fix- 
tures, etc., $157,390.35; expenses, in- 
cluding cost of fuel, supplies at station, 
wages, repairs, tools, general salaries, 
rents, insurance, etc., $218,696.39, leav- 
ing a loss in operating plants of $61,306.- 
04. To this figure is added for interest 
on notes and bonds, $39,359.55; for 
depreciation, $55,729.29; other losses, 
$147.36, leaving as the expenditure for 
town and city lighting, $156,842.24. 
Subtracting from this figure for gains on 
jobbing and other items $1,845.90, leaves 
as the net cost for town lighting the 
amount, $154,996.34. 

The table for gas shows the income 
from sales, etc., was $57,441.52; the ex- 
pense, $38,216.84. Subtracting from the 
difference between these items allowance 
for interest, depreciation, etc., leaves a 
profit of $15,729.34. 


ACCIDENTS. 


The commissioners are required to re- 
port upon all the accidents arising from 
the use of electricity and gas. For the 
year 1902 there were seventy-nine deaths 
from the use of gas, of which sixteen were 
suicides; and there were 106 non-fatal 
accidents arising from the use of this 
illuminant. ‘There were fourteen fatal 
accidents from electricity, one of which, 
though caused by a fall, was due primarily 
to an electric shock; and there were 
eleven non-fatal accidents. 


GAS STOVES. 


A table giving statistics for gas stoves 
in the state shows a wide use of these. 
In many cases these stoves are leased by 
the supply companies. Boston has over 
11,000, and Brookline nearly 13,000 
leased gas stoves. In Fall River there are 
over 10,000 stoves owned by the users. 


FINANCIAL OPERATION OF 


LIGHT STATIONS. 


ELECTRIC 


The following figures are taken from a 
table giving a summary of the financial 
operation of all the electric light central 
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stutions in the state for the year ending 
June 30, 1902: 

Income from the sale of light, heat and 
power, and rentals, $6,642,309.59; ex- 
penses, including cost of fuel, rent, wages, 
repairs, tools, general salaries, taxes, in- 
surance, etc., $4,109,816.40, leaving an 
apparent net profit of $2,532,493.19. Of 
this profit, the gas companies made in 
their electrical departments $389,572.93, 
leaving for the electric light companies, 
$2,142,920.26. Adding to this $420,838.- 
60 for income from rents, jobbing, ete., 
the total amounts to §$2,563,758.86. 
Against this the following charges were 
made: Interest, $347,031.74; dividends, 
$1,207,458.25; depreciation, $262,086.21 ; 
sundry items, $1,016,897.51, a total of 
2,823,473.71, leaving a deficit for the 
year of $269,714.85. Five of the cor- 


_porations included above appear not to 


have carned expenses, and twenty-five 
others have not earned sufficient to war- 
rant the declaration of any dividend. The 
gross profits from electric lighting show 
an increase during the last year of $189,- 
500. The assets of these companies are 
$25,230,949.43; the liabilities are $24,- 
297,845.01, leaving a surplus of $935,- 
104.42. To this surplus must be added 
$1,029,741.54 carried as reserve, giving a 
total of actual surplus of $1,964,845.96, 
equivalent to fourteen and nine-tenths per 
cent on the capital. Of these companies, 
thirty-eight paid dividends. These were 
in general about six per cent, or less, 
although the Boston Edison Company 
and the Teominster company declared 
dividends of ten per cent, and the Subur- 
ban company, of Boston, fifty per cent. 
Twenty-five companies did not declare 
dividends. Tables are given showing the 
number and rating of boilers, engines and 
dynamos, quantity of coal and other sup- 
plies used, length of wire of underground 
conduit, number of poles, ete., number of 
motors operated, and the number of com- 
mercial and public lights of different 
kinds furnished. 

A table also gives the prices charged by 
the various companies, and the nature of 
the contracts made. In nearly all cases 
the supply may be measured by meters. 

In an appendix are given balance sheets 
of the cost of manufacturing, and profit 
and loss account for each plant in the 
state. Of the commercial plants, all but 
nine show an income greater than the 
manufacturing expenses, while of the 
municipal plants, all but two show the 
manufacturing expense to be greater than 
the income. Other appendices contain 
matter pertaining to new legislation. The 
report is well indexed. 
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Introductions to the Discussion on 
High-Tension Lines. 

At a meeting of the board of directors 
of the American Institute of Electrical 
Engineers, held September 26, 1902, it 
was resolved that a committee on high- 
tension transmission be appointed. The 
following members were appointed: Mr. 
Ralph D. Mershon, chairman, and 
Messrs. F. O. Blackwell, C. C. Chesney, 
P. M. Lincoln and C. L. Cory. This 
committee was to secure data upon line 
construction, insulators, pins and the like, 
and the conditions of operation at differ- 
ent voltages and under different climatic 
conditions; to investigate methods of 
testing insulators and to indicate the 
method or methods which, in its judg- 
ment, are superior; also to ascertain the 
methods employed for voltage regulation, 
the conditions attendant upon the switch- 
ing of high-tension circuits and to col- 
lect data respecting lighting and static 
disturbances and the use of grounded 
protected wires. 

The following introductions have been 
prepared by this committee to be read at 
the Institute meeting on Friday, March 
27, the idea being to provoke a full and 
instructive discussion on high-tension 


lines. 
MECHANICAL SPECIFICATIONS OF A PRO- 
POSED STANDARD INSULATOR PIN. 


BY RALPH D. MERSHON. 


At present no general standard exists 
in the matter of insulator pins. As a 
result, there is often confusion and dis- 
satisfaction in ordering and obtaining 
pins. This discussion of a proposed 
standard pin is intended to lead up to a 
general specification covering wooden 
pins, and, so far as it may, metal ones. 

Theory—The expression for the ex- 
treme fibre stress at any point of a beam 
of circular section fixed at one end and 
loaded at the other, as in Fig. 1, is 

Pz 

~ 0.0982 d' (1) 
where (assuming inches and pounds as 
our units) P is the pull or weight in 
pounds; z is the distance in inches from 
the point of application of P to any point 
a of the beam; d is the diameter in inghes 
at the point a; s is the extreme fibre stress 
in pounds per square inch; t. e., s is the 
stress on the extreme fibres at the top and 
bottom of the beam at the point a. 

This equation shows that for a given 
pull P the fibre stress at any point a at 
a distance z from the point of application 
of P varies directly as z and inversely as 
the cube of d. It is possible, therefore, 
to design a beam of circular section whose 
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diameter in passing from the point of 
application of P to the point of support 
shal] vary in such a way that s will have 
the same value all the way along the beam. 
Such a beam will be of uniform strength 
throughout its length. 


The value which, 


Fic. 1.— MECHANICAL SPECIFICATIONS OF A 
PROPOSED STANDARD INSULATOR PIN. 


in such a beam, d must have at any point 
distant x from the outer end may be 
found by assuming s and P constant in 
equation (1) and solving for d in terms 


of x. This gives 
if Ae 
os (aoa Cea We 


where K is a constant whose value must 


Fig. 2. -MECHANICAL SPECIFICATIONS OF A 
PROPOSED STANDARD INSULATOR PIN. 


he determined from the extreme fibre 
stress allowable with a given pull P. 
Equation (2) shows that in order to have 
the beam of uniform strength through- 
out its length, its diameter must vary as 
the cube root of the distance from the 
point of application of its load. 


Fie. 8.—MECHANICAL SPECIFICATIONS OF A 
PROPOSED STANDARD INSULATOR PIN. 


An insulator pin is the case of a beam 
of circular section fixed at one end and 
with a load (any side pull which may 
come upon it) applied at or near the 
other end. There is no object in having 
an insulator pin any stronger at any one 


point than at another. It should, there- 
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Fie. 4. MECHANICAL SPECIFICATIONS OF A 
PROpPosED STANDARD INSULATOR PIN. 


fore, in its capacity as a beam be tapered 
as nearly as practicable in such a way that 
s will be constant throughout, that is, so 
that equation (2) will apply to it. 

The point where pins usually break, 
their weakest point, is just at the cross- 
arm. The wooden pin most generally in 
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use is one having a diameter of about one 
and one-half inches in the cross-arm and 
a length such that the wire is from five 
to six inches from the cross-arm. Let us 
obtain the value of K in (2) on the 
assumption of d = 11⁄4 inches and z = 
5 inches. This gives the value of K as 
0.877, so that, substituting, (2) becomes 


d = 0.877 zt (3) 


From (3) we may find the diameter 
required at any point in any length of 
pin, the pin to be of uniform strength 


throughout. Substituting various value 
of r we have the following: 
x (inches). d (inches). 

1 0.877 

2 1.106 

3 1.263 

4 1.395 

5 1.5 

6 1.592 

T 1.678 

8 1.754 

9 1.825 

10 1.888 

11 1.95 

13 2.06 

15 2.17 

17 2.25 

19 2.84 

21 2 42 


This table shows that for a pin having 
upon it a pull one inch above the cross- 
arm, the diameter at the cross-arm must 
be 0.877 inch; that one having a pull 
upon it ten inches above the cross-arm 
must have a diameter at the cross-arm of 
1.88 inches, ete. Fig. 2 is a sketch of 
such a theoretical pin drawn by plotting 
the above values to a scale one-quarter 
of full size. Fig. 2 represents all sizes of 
pins up to and including one, the pull 
upon which is applied twenty-one inches 
above the cross-arm. That is, if we want a 
theoretical six-inch pin we must cut six 
inches off the end of Fig. 2 and use that; 
for a ten-inch pin we must cut off ten 
inches, ete. 

The practical pin must be a modifi- 
cation of the theoretical pin. The end 
must be square and a portion of the small 
end must be threaded. The pin must 
also have a shoulder just above the cross- 
arm. It will be noticed that, except near 
the end, the sides of the theoretical pin 
are practically straight. It will suffice, 
therefore, if in designing a pin we fix the 
diameter at the lower end of the thread 
portion and the diameter just above the 
cross-arm and make the contour between 
these points a straight line. 

Threaded End—It is proposed to make 
the diameter of the small end of the pin 
one inch; the length of the threaded por- 
tion two and one-half inches; and the 
diameter at the lower end of the threaded 
portion 1.25 inches, so that the threaded 
portion will taper from 1.25 inches to one 
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inch in a length of two and one-half 
inches. The threaded portion of the in- 
sulator should have the same dimensions 
and taper as that of the pin. 

Shoulder—It is proposed to make the 
shoulder three-sixteenths of an inch on 
all pins. That is, the diameter of the pin 
just above the cross-arm will be three- 
eighths of an inch greater than the nom- 
inal diameter of that portion of the pin 
in the cross-arm; it is proposed to carry 
this diameter one-quarter of an inch 
above the cross-arm before tapering the 
pn. 

Dimensions in Cross-Arm—It is pro- 
poscd to make the diameter of that por- 
tion of the pin in the cross-arm, just 
below the shoulder, one-thirty-second of 
an inch less than the diameter of the hole 
in the ¢ross-arm and at the lower end of 
the pin one-sixteenth less than the diame- 
vor of the hole in the cross-arm. It is 
proposed, also, to designate this portion 
ot the pin as having a nominal diam-ter 
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whose stem is five inches long will be 
designated as a “5” inch pin, one six 
inches long as a “6” inch pin, ete. 

Dimensions of Standard Pins—In ac- 
cordance with the above the following 
table has been prepared, giving a number 
of sizes of pins, and their dimensions, 
which it is proposed to make standard. 
The diameter of the shank has in each 
case been fixed by making it approxi- 
mately equal to (slightly larger than) the 
diameter of the theoretical pin corre- 
sponding to the length of the stem of the 
pin in question. The headings of the 
columns of the table refer to the lettering 
of Fig. 4. Fig. 4 is a full-size unthreaded 
five-inch (proposed standard) pin. 

THE TESTING OF INSULATORS. 
BY F. 0. BLACKWELL. 

An electric power transmission can not 
be successful unless it is able to deliver 
uninterrupted power. 

Continuous operation, so far as the 
transmission line is concerned, depends 
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equal to that of the hole in the cross-arm 
into which the pin fits. Therefore, that 
portion of a pin which is to fit a one and 
cne-half inch hole in a cross-arm_ will 
lave a nominal diameter of one and once- 
half inches but will have an actual diame- 
ter just below the shoulder of one and 
fifteen-thirty-seconds inches, and at thie 
lower end of the pin of one and seven- 
sixteenths inches. ; 
Thread—It is proposed to use on all pins 
a thread having a pitch of one-quarter 
inch or four threads to the inch, the form 
of thread to be that shown in Fig. 3. As 
there shown, the angle between the faces 


of the thread is ninety degrees and the- 


top of the thread is flattened by cutting 
off, from the form the thread would have 
if not flattened, one-fourth its unflattened 
depth. The form of the thread in the in- 
«lator should be the same as that on the 
pin. If this is done it will ensure the 
bearing surface being always on the sides 
of the threads and never on the edges 
Designation—It is proposed to desig- 
nate that portion of the pin above the 
cross-arm as the “stem” of the pin. That 
portion in the cross-arm as the “shank” 
of the pin. It is proposed to designate a 
pin by the length of its stem; t. e., a pin 


largely upon the effectivencss of the in- 
sulator which is employed. Insulators 
must, therefore, be obtained which will 
not fail in service and this can only be 
assured by the thorough testing of each 
one that gocs on the electric lines. 

The potential that can be employed 
safely for the transmission of power is 
now limited by the pressure the insula- 
tors will bear. | 

Transformers that are reliable and not 
excessive in cost can be built for twice 
the voltage that any line yet constructed 
will withstand. 

As the distance over which power can 
be transmitted with a fixed cost of con- 
ductor varies with the potential, the 
length of transmission lines is to a great 
extent limited by the insulator. 

The design of new and improved types 
of insulators is, therefore, most im- 
portant, and these can only be developed 
by experiment with adequate testing 
facilities. In order to ascertain the value 
of such insulators, no method of testing 
can equal a practical trial under con- 
ditions of actual service. Placing new 
insulators on power transmission lines 
in commercial operation is impracticable 
in most cases and should only be per- 
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mitted after they have successfully with- 
stood tests to demonstrate their ability to 
stand operating conditions. These tests 
should duplicate as nearly as possible 
the electrical and mechanical strains set 
up in the insulators under the most severe 
conditions that would ever be met with 
on a transmission line. 

There are certain facts which must be 
considered if correct deductions are to 
be made from insulator tests. For in- 
stance, we can not test each insulator with 
a given number of volts continuously as 
it would be in service. As is well known, 
all insulating materials are most apt to 
break down on long applied electric stress. 
The prepared cloth wrappings used on the 
windings of electrical machinery will 
stand instantaneously two or three times 
the potential that they will carry con- 
tinuously. Glass and porcelain are not 
affected by time to the same extent as 
organic materials, but we know that both 
are punctured by long continued appli- 
cations of lower pressures than they have 
withstood in test. 

The shape of the potential wave also 
has a pronounced effect in breaking down 
insulation. A wave máy be either flat 
topped or peaked, so that the maximum 
instantaneous potential is much less or 
greater than that of a sine wave of the 
same square root of the mean square 
potential. We might have for the 
same potential as read by the volmeter, 
maximum instantaneous potentials which 
differ as much as two to one. 

In air, the maximum point of the wave 
determines the distance which the cur- 
rent will jump. Different generators oF 
cven the same generator under different 
conditions of load will show widely vary- 
ing arcing distances for the same poten- 
tial. 

Insulating materials being more affected 
by time than air, show in their ability to 
resist puncture that the average poten- 
tial of the wave is more important than 
the maximum. 

It is not safe to assume the poténtisl 
cither by the voltmeter or air-gap as the 
true potential for determining the m- 
sulating value, as it is somewhere between 
the two. Moisture in the atmosphere also 
affects the arcing distance. In steam, 8 
given potential will jump twice as far and 
in a fog twenty-five per cent farther 
than under ordinary conditions. Of course, 
if the altitude is high and the air more 
rarefied, the arc will also jump a greater 
distance. 

1 would like to call attention to the 
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characteristics of the apparatus required 
for testing insulators. 

The alternators generally used for long- 
distance transmission plants give very 
nearly a sine wave and therefore the 
testing generator should be one which will 
give a sine wave under all conditions. It 
is not sufficient to do so at full potential 
at no load, as tests are made with all 
degrees of excitation and with both lead- 
ing and lagging currents. 

The armature reaction should be as 
small as possible, which means that the 
generator should be much larger than 
would ordinarily be thought necessary. 
It is also desirable to have a high re- 
luctance in the magnetic circuit to secure 
stability when running with weak fields 
and permit of control with a reasonable 
amount of field resistance. 

There should be but one transformer 
used to step up to the highest potential 
required and its reactance should be as 
low as possible. A number of transform- 
ers in series is particularly bad, as it gives 
poor regulation and leads to great un- 
certainty as to the actual potential to 
which an insulator is being subjected. 

I have known testing sets with trans- 
formers in series and a generator of poor 
regulation to vary widely in the relation 
of the generator volts, and the length of 
the spark-gap due to change of wave form 
with different magnetic saturations of the 
apparatus and different numbers of ir- 
sulators and consequently various capa- 
cities on the testing circuit. The only 
certain way to determine the real poten- 
tial is to have a step-down instrument 
transformer on the high-potential cir- 
cuit. 

Assuming that insulators are to be 
passed upon for a specific transmission 
plant, they should first be inspected to 
see that they are free from cracks, bubbles 
or pits that will impair their strength or 
in which moisture can lodge. If of porce- 
lain, the glaze should cover all the outer 
surfaces. The glaze is of no insulating 
value in itself, but dirt sticks to unglazed 
surface. Experience has shown that 
porcelain insulators which are not abso- 
lutely non-absorbent are worthless. The 
best porcelain shows a polished fracture 
like glass. If there is any doubt about 
the quality of the porcelain in this re- 
spect, it should be broken into small 
pieces, kept in a hot dry place for some 
time, weighed and immersed in water for 
a day. When taken out of the water the 
weight should be the same as at first. A 
puncture test should be made by setting 
the insulator in a cup of salt water, filling 
the pin hole also with water and slowly 
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increasing the potential between the top 
and bottom until the desired test poten- 
tial. is reached or the insulator either 
punctures or arcs over the surface. 

If an insulator is built up of several 
parts, each part should be able to with- 
stand a pressure greater than it will have 
to sustain when the complete insulator is 
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tested. If it is to be tested for 100,000 
volts and is made in two parts, each part 
might, for instance, be tested with 70,000 
volts. The object of this is to have the 
weak parts rejected before they are as- 
sembled. A fair puncture test for an in- 
sulator is twice the potential for which it 
ix to be employed, applied between the 
head and the interior for one minute. For 
example, the insulators for a 50,000-volt 
line should each stand 100,000 volts. As 
the potential from any wire to ground on 
a 5,000-volt three-phase system would only 
be about 30,000 volts, a 100,000-volt test 
gives a factor of safety of nearly three 
and one-half to one. If one branch were 
grounded, as sometimes occurs in practice, 
the factor of safety would be but two to 
one. A one-minute test is not so severe 


Fira. 2.—TRANSPOSITION AND RELATIVE Loca- 
TION OF POWER AND TELEPHONE WIRES. 


as a continuous application of an equal 
potential, but insulators that have passed 
this test stand up well in service. New 
types of insulators should be mounted on 
iron pins and tested both wet and dry, to 
determine the potentials which will are 
over them. The dry test is of little value, 
as the potential at which the are jumps 
from the head to the pin can be prede- 
termined by measuring the shortest dis- 
tance between them and referring to a 
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curve of arcing distances in air. In a wet 
arcing test, a stream of water from a 
sprinkler nozzle under a pressure of at 
least fifty pounds to the inch should be 
played on the insulator at an angle of sav 
thirty degrees from the horizontal. This 
will be similar to the condition which 
exists In a rain and wind-storm. The 
insulator should not are over from the 
wire to the pin at less than the potential 
which will exist in service between any 
two conductors. 

In no case should wooden pins be relied 
on for insulation, as their value is only 
temporary. All wooden pins in time be- 
come dirty and absorb moisture. Eventu- 
ally they burn off unless the insulator is 
good enough to be used with an iron pin. 
If an insulator is going to fail, it is better 
to have it do so at the start and not 
interrupt the service by breaking down 
perhaps years afterwards. | 

In addition to the electrical tests, it is 
well (if the insulator is of a type that 
seems to require it), to try samples for 
mechanical strength. When mounted on 
pins the insulator should stand a side 
strain of at least ten times the pressure 
exerted by the air on the conductor with 
a wind velocity of, say, 100 miles an hour. 

Tt should also be able to slip the con- 
ductor through the tie wire should the 
former break. 

These tests are particularly desirable 
with built-up insulators in order to be 
certain that the parts will not separate. 
With such insulators, it would also be 
well to test them in tension along the axis 
of the pin. In transmission lines crossing 
depressions, such an upward pull is not 
infrequently exerted on the insulator. 

The above notes and suggestions are the 
result of the writer’s tests of insulators, 
and observations of high-potential lines. 
There are many members of the Institute 
Whose experience has been wider and who 
have doubtless given the matter much 
thought. 

It is the purpose of this paper only to 
touch briefly upon an important subject 
in order to open a discussion which it is 
hoped will bring out much valuable in- 
formation. 


TRANSPOSITION AND RELATIVE LOCATION 
OF POWER AND TELEPHONE WIRES. 
BY P. M. LINCOLN. 

1. The extraordinary sensitiveness of 
the telephone receiver makes this instru- 
ment peculiarly susceptible to electrical 
disturbances. One authority states that 
the energy used in a sixteen-candle-power 
incandescent lamp is suflicient to produce 
an audible sound in thirty billion recciv- 
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ers. The methods, therefore, of shield- 
ing telephone wires from the inductive 
effects of neighboring wires become im- 
portant. Particularly is this true in the 
case of a telephone line paralleling a 
high-tension transmission line, where the 
inductive disturbances are apt to be 
large, and uninterrupted service on the 
telephone line important. 

2. The remarks and discussion in this 
“introduction to discussion” apply par- 
ticularly to telephone lines paralleling 
high-tension lines, but comments hereon 
need not be restricted to such cases. 

3. There are three ways in which dis- 
turbing current in telephone circuits 
may be caused by the high-tension cir- 
cuit. 

1. Electromagnetic induction. 

2. Electrostatic induction. 

3. Leakage. 

It is the first two causes of disturb- 
ances which will claim particular atten- 
tion in the following discussion. 

4. Electromagnetic induction may be 
briefly described as a transformer action. 
In Fig. 1 let a, b and c be the conductors 
of a three-phase line and m and n the 
two wires of a paralleling telephone cir- 
cuit; a and b may then be regarded as 
the primary and m and n as the second- 
ary of a transformer. The electromotive 
force in circuit m n will depend, among 
other things, upon the amount and fre- 
quency of the current in the inducing 
circuit. By transposing m and n in the 
well-known manner, the electromotive 
forces set up in one part of the tele- 
phone circuit will be neutralized by equal 
and opposite electromotive forces set up 
in other parts. Thus, the electromagnetic 
effects between m and n may be entirely 
neutralized by transposing the telephone 
wires only, regardless of whether the 
transmission wires are transposed or not. 
It may be well to note, however, that 
while the electromotive force between the 
two telephone wires may be reduced to 
zero ‘by properly transposing the tele- 
phone wires only, the electromotive force 
between the two telephone conductors 
considered as one side of a circuit and 
the earth as the other, can be reduced to 
zero only by transposing the power wires. 
This point is of little importance, how- 
ever, as any electromagnetic electromo- 
tive force between the telephone wires 
and ground is entirely overshadowed by 
the electrostatic which will be considered 
later. 

5. Electrostatic effects will also take 
place in m, n, due to transmission cir- 
cuit a, b, c. If conductor a has a minus 
charge, for instance, it will induce a cer- 
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tain plus charge on m and a smaller plus 
charge on n, on account of n’s greater 
distance from a. If now the minus charge 
be removed from a, current will flow 
from m to n, proportional to the differ- 
ence in the amounts of these charges. 
The electrostatic influence of b, being 
opposite a in sign, will reenforce the 
action of a. Transposition of the tele- 
phone wires will have the effect of neu- 
tralizing this tendency of setting up elec- 
trostatic currents between m and n. It 
is important to note that a system of 
transposition designed to correct elec- 
tromagnetic induction between ‘the wires 
will also be correct for electrostatic in- 
duction. 

6. Considering the comparative elec- 
tromagnetic and electrostatice disturb- 
ances in a section of untransposed tele- 
phone line, it may be interesting to ob- 
serve that the first is in the nature of a 
constant-potenttial effect and the second 
of a constant-current effect. It is evi- 
dent that induced electromagnetic elec- 
tromotive force is constant as long as the 
inducing current is constant. As for the 
electrostatic effect, it is evident that the 
amounts of the induced charges on m 
and n, and therefore the electrostatically 
induced current between them, will not 
become appreciably reduced until the 
current flowing between m and n makes 
a difference of potential between them 
appreciable, compared with the inducing 
difference of potential. With telephone 
receivers of varying resistance, therefore, 
the ampere-turns in the receiver due to 
electromagnetic induction are practically 
constant, while those due to electrostatic 
induction increase with number of turns 
and therefore the resistance of receiver. 
The electrostatic and electromagnetic ef- 
fect become roughly equal with an ar- 
rangement shown in Fig. 1, when a, b, c 
is a line carrying fifty amperes at 20,000 
volts, and the telephone circuit contains 
a total resistance of 1,000 ohms, includ- 
ing receivers. 

7. The bridged telephone has almost 
universally taken the place of the series 
instrument for all telephone work. The 
series telephone is particularly ob- 
jectionable for use on a circuit in which 
static induction takes place to any great 
extent. The reason for this is seen by 
an inspection of Fig. 2. The telephone 
wire m has ‘between A and B a plus 
charge induced and between B and C a 
minus charge. There is, therefore, at 
the transposition point B a flow of cur- 
rent from one section of m to the other. 
If now a series telephone be placed in 
series with m at B, it not only gets the 
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benefit of this charging current between 
the two sections of m, ‘but it also creates 
a difference of potential and, therefore, 
disturbing currents in telephones at A 
and C as well. 

8. Although a proper system of trans- 
position will prevent the establishment of 
an induced electromotive force between 
the two telephone wires, it does not neces- 
sarily prevent the two wires from assum- 
ing a potential which differs from that 
of the earth. In a properly transposed 
system, each telephone wire is the same 
average distance from each power wire. 
The potential, therefore, which the tele- 
phone system tends to assume from the 
static induction of the power wires is 
that of the neutral point of the power 
system. By neutral point is meant that 
point between which and each of the 
power wires the average electromotive 
force is the same. Under normal condi- 
tions this neutral point is at ground po- 
tential. If, however, leakage takes place 
from one of the power conductors to 
ground, this neutral point will differ 
in potential from the ground and the 
amount of this difference becomes greater 
as the resistance of the leak becomes less. 
In a three-phase system, when the re- 
sistance of this leak becomes zero, the 
maximum difference of potential be- 
tween the neutral point and ground 
occurs, and is fifty-eight per cent of the 
power circuit voltage. In a 20,000-volt 
system, for instance, there may exist a 
potential of nearly 12,000 volts between 
the neutral point and ground. When 
the neutral point of the power line dif- 
fers in potential from the ground, an 
electrostatic difference of potential tends 
to exist between the telephone wires and 
earth, and will exist if the insulation of 
the telephone circuit is perfect. 

9. The amount of this electrostatic 
potential between the telephone circuit 
and the earth will depend upon the rela- 
tive capacities between power and tele- 
phone lines on one hand and between 


telephone line and earth on the other. - 


The power and telephone lines may be 
considered as opposite plates of one con- 
denser and the telephone line and ground 
as opposite plates of another condenser. 
These two condensers being in series, 
they will distribute the total electromo- 
tive force in inverse ratio to their 
capacities. With’ usual construction 
the capacity between telephone line 
and ground will not be less than 
that between telephone and power 
wires, so that the potential of the tele- 
phone wires above ground will be equal 


to at_ least one-half the potential of the | 
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power line neutral point above ground. 
A grounded power line may thus cause 
a potential between the telephone wires 
and ground which will reach well into 
thousands of volts, and even a bad insu- 
lator may cause such an electromotive 
force measured by hundreds of volts. In 
this connection it is significant to note 
that in the great majority of cases the 
telephones become inoperative when a 
ground occurs on the power lines. Is it 
any wonder? How many telephone lines 
are built to stand up under a strain of 
even 1,000 volts, let alone 5,000 or 10,000 
volts to ground? It is hardly necessary 
to point out the path of the disturbing 
currents. The first voltage strain comes 
not between telephone wires, but between 
the two wires and ground. A breakdown 
of its insulation, either partial or com- 
plete, occurs at some point, and the wire 
to which the break occurs discharges to 
ground either partially or completely, 
and the other wire must discharge 
through the telephones to ground. 

10. The points, therefore, which de- 
serve careful consideration in the instal- 
lation and operation of a telephone line 
when it is to be operated in proximity 
to a high-tension transmission line are 
the following: 

1. Insulation. 

2. Transpositions. 

3. Use of bridge telephones instead of 
series telephones. 

4. Making static capacity of telephone 
wires to ground as great as possible, and 
capacity to power wires as small as pos- 


sible. 
I—INSULATION. 


11. Insulation is put first as being the . 


point of first importance. A ground on 
the transmission line is going to cause 
either volts or trouble on the telephone 
line. There is no reason why the tele- 
phone wires will not transmit speech 
properly, even if it docs differ in poten- 
tial from the ground. But to obtain 
this result, disturbing currents from the 
line to earth must be prevented by per- 
fect insulation. When it is realized that 
the potential between the tclephone line 
and ground may be as high as thirty 
per cent of the potential between power 
wine, the importance of insulation is 
better understood. -By insulation, too, 
is meant the insulation throughout the 
entire line. There is little use in pro- 
viding glass insulators for pole supports 
capable of standing a voltage of 15,000 
or 20,000 and then inside buildings at- 
taching the telephone wires directly to 
_ woodwork which may be damp, or to an 
instrument mounted on a damp brick 
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wall. Above all, there is no use in put- 
ting up a line which may be able to stand 
a test of 15,000 or 20,000 volts, and then 
attach to this same line a lightning ar- 
rester which will break down at 300 volts, 
as the standard telephone lightning ar- 
rester is expected to do. 

12. When providing high-tension in- 
sulation for the telephone line, the in- 
sulation of the man using it should not 
be forgotten. This insulation of the 
telephone user is advisable, not only to 
protect hun from the induced voltage bul 
also to protect him in case of a cross with 
the power line. The induced voltage is 
not so dangerous as its amount would in- 
dicate because the current is limited to 
that of a condenser consisting of power 
line, as one plate, and the telephone line 
as the other. It may be noted that the 
telephone insulation is subjected to high 
strains only when the power line is 
grounded or heavily unbalanced statically. 
This is just the time, however, that un- 
interrupted service of the telephone line 
is apt to be of the utmost importance. 

II—TRANSPOSITIONS. 

13. The necessity of transposing the 
telephone line is almost so apparent as 
not to need comment. Otherwise con- 
tinuous disturbances will exist, due both 
to electromagnetic and electrostatic ef- 
fects. So far as the telephone line is 
concerned, transposition of the power 
wires is not so important. An un- 
transposed power line can not induce 
either electrostatic or electromagnetic ef- 
fects between two transposed telephone 
wires, but only between these two wires 
and ground. The amount the statically 
balanced untransposed power line can 
elevate the telephone wires above the 
ground potential 1s small compared to the 
effect of the power line when statically 
unbalanced, whether transposed or un- 
transposed. If the telephone line is in- 
sulated to meet the worst conditions, it 
will be ample to meet the normal con- 
dition of an untransposed power line. 


III—USE OF BRIDGE INSTEAD OF SERIES 
TELEPHONES. 


14. This point is one which need only 
be mentioned. The advantages of the 
bridged over the series telephone are so 
well known that the reason before men- 
tioned for using a bridged instead of a 
series instrument is simply throwing 
another shovelful of earth on the grave 
of the series instrument. 

IV—MAKING CAPACITY OF TELEPHONE 
WIRES TO EARTH AS GREAT AS POSSI- 
BLE, AND TELEPILONE WIRES TO 
POWER WIRES AS SMALL AS POSSIBLE. 

15. In Montana there is a line in 
operation at 50,000 volts. Other lines 
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are projected as high as 60,000 to 80,000 
volts, and there is a possibility of going 
higher. When one realizes that with 
the usual construction as shown in Fig. 
1, there may be in such cases an eleva- 
tion in the potential of the telephone 
wires of 20,000 to 25,000 volts above 
ground, he begins to cast about for some 
method of reducing this potential. The 
total voltage between the neutral point 
of the power wires and ground may be 
considered as taken up across two con- 
densers, one consisting of the power and 
telephone wires, and the other the tele- 
phone wires and earth. To decrease the 
possible potential of the telephone wires 
to ground, therefore, one must either de- 
crease the capacity of the power wire, 
telephone wire condenser, or increase 
the capacity of the telephone wire, earth 
condenser, or both. This may be accom- 
plished by increasing the distance be- 
tween power and telephone wires, and de- 
creasing the distance between telephone 
wires and earth. If the same supporting 
structure be used, there is a limit to 
which this can be carried, at which the 
possible voltage between telephone wires 
and earth may be still prohibitive. The 
capacity of the telephone wire-earth con- 
denser may be still further increased by 
bringing the earth to the telephone 
wires instead of the telephone wires 
to earth. That is, one or more 
ground wires may be run in close proxim- 
ity to the telephone wires, thereby in- 
creasing the capacity of the telephone 
wire-carth condenser to almost any de- 
sired limit. By this means the possible 
potential between telephone wires and 
earth may be brought within limits 
where it may be taken care of with safety. 

16. In conclusion, the writer asks for 
the freest comments on the foregoing re- 
marks, particularly from those who have 
had experience in operating a ‘telephone 
line paralleling high-tension wires. If 
such can agree with the writer in his re- 
marks, he will be pleased to know it. If 
they can not agree, he will be still more 
pleased to find out wherein he is wrong. 


BURNING OF WOODEN PINS ON HIGH-TEN- 
SION TRANSMISSION LINES. 


BY C. C. CHESNEY. 

Almost the uniform practice in this 
country in high-tension pole line con- 
struction has been the use of wooden pins. 
The reason for their use has been the 
behef that because they were made of 
wood they strengthened the entire insu- 
Jation of the pole line system, and were in 
consequence additional safeguards. These 
pins have generally been made of locust, 
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oak or cucaliptus, and in order that the 
insulation might not deteriorate from the 
action of the weather, they have usually 
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Fic. 1.—BuRNING OF WoopDEN PINs on Llicn- 
TENSION TRANSMISSION LINES. 


been treated carefully with hot asphaltum, 
paraffin or linseed oil. The temperature 
and character of the treating liquid have 


FORE! PEP Uii PR ON PE TELA 
LOPE NO BLO OAID fom A Pe 
BOTT SE ete ALLA? OEP AGL MBM 

i ae ae ied g 


PONR I OE W Pow, Aan 
OD FF Ger r ae w ’ 
PAID IIIA =E TIE Ave 
Py z^ 3 


Fic. 4.— BURNING OF WoopeN PINs on HIGH- 
TENSION TRANSMISSION LINES. 


depended more or less upon the whim of 
ihe constructing or designing enginecr. 
Although there has been no uniform 
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method 
materials 


followed and although the 
used in the treatment have 
differed greatly, the results have been 
universally the same. Wood pins when 
used with glass or well vitrified poreelain 
insulators, have given very good service on 
potentials as high as 25,000 or 30,000 volts. 
There have been no unusual pin troubles 
at these voltages which could not readily 
be explained by porous or cracked insu- 
lators or by some peculiar climatie con- 
ditions. In my opinion, the success se- 
cured in the operation of the great 
majority of these lines is due to good 
insulation of the insulator, and the in- 
sulation of the pin has in reality con- 
tributed very little to that success. For 
40,000 volts and for higher potentials, 
the insulators offered by all manufac- 
turers do not have the same factors of 
safety as the insulators for lower voltages 
offered by the same manufacturers. The 
difference is not so much in the thickness 


Fic. 3.—BURNING OF WOODEN PINS ON HIGH- 
TENSION TRANSMISSION LINES. 


or in the quality of the glass or porcelain 
used; it is more particularly in the gen- 
eral shape of the insulator and in the 
dimensions of the insulating surfaces and 
petticoats. For this reason, even under 
severe local surroundings, the 10,000, 15,- 


"000, 20,000 or 30,000-volt insulators have 


shown very little surface leakage and in 
consequence there has been comparatively 
little pin burning at these voltages. It 
is true that in localities of salt storms, of 
heavy sea fogs or chemical factories, there 
has been more or less pin burning without 
regard to the type of insulator used, or to 
the potential of the system. The writer 
has been informed that a certain plant 
using only 440 volts has at times great 
trouble from the burning of pins, although 
10,000-volt insulators are used. This 
trouble is due entirely to the deposit on 
the insulators from a neighboring chemi- 
cal factory, and as might be expected their 
period of no-burning is during the rainy 
season. These instances, however, are 
rare, and when the cause is apparent, the 
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remedy is usually at hand. The pin burn- 
ing on 40,000 and 50,000-volt lines is 
different. 


somewhat Eliminating all 
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Fic. 2.—BuRNING OF WOODEN Pins on HicaH- 
TENSION TRANSMISSION LINES. 


causes due to broken or defective insu- 
lators, the actual flow of current over the 
surfaces and through the body of the pin 
is probably very small. On the lines from 
which the writer has secured burned pins 
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Fic. 5.—BURNING OF WooDEN PINs on HIGH- 
TENSION TRANSMISSION LINES. 


two used eleven-inch Locke insulators, as 
shown in Figs. 1 and 2; the third used 
the Redlands type, Fig. 3. The first two 
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lines were operated at a potential between 
45,000 and 50,000 volts, and the third at 
about 33,000 volts. The pins shown were 
taken from perfect insulators and in some 
cases the insulators were immediately put 
back on the line. Pins (Fig. 1 and 2) 
were made of eucaliptus and boiled in 
linseed oil. The line using pin (Fig. 2) 
also used a porcelain sleeve covering the 
base of the pin. Fig. 3 shows the well- 
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tendent of this plant that every pin that 
has been examined on this line is burned 
in eractly the same way, yet there has 
heen comparatively few punctured insu- 
lators. and no cross-arms burned from the 
current leaking over the surface of the 
insulators. Fig. 8 shows the pin taken 
from the same 50,000-volt: line as those 
shown in Fig. 4. This pin is shown 
sawed in sections in Fig. 9. The notice- 
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Fics. 6, 7, 8,9 AND 10, REsPECTIVELY.—THE BURNING OF WOODEN PINs ON 
HiGu-TENsIon LINES. 


known Locke iron pin with porcelain base 
and oak thread. Fig. 4 and Fig. 5 show 
three pins all of the type shown in Fig. 1. 
These pins were taken from the same pole 
and occupied the relative positions as 
shown in the cuts. The burned side stood 
toward the damp winds from the ocean. 
Fig. 6 shows a burned pin of the type 
shown in Fig. 2. Fig. 7 is the Locke iron 
pin with porcelain base (Fig. 3) taken 
from a 33,000-volt line. The striking 
feature is the burning of the wooden 
thread to the iron pin. The writer has 
been informed by the general superin- 


able feature is that the burned section is 
entirely in the upper part of the pin 
about one and three-quarter inches below 
the thread. The outside surface and the 
centre of the pin below this point show no 
charring. It would appear that at least, 
in this instance, the burned section was 
the point of the highest resistance of the 
pin, and that the lower part of the pin 
was good enough conductor to permit the 
small current which leaked over the sur- 
face of the insulator to flow without any 
special generation of heat in that section 
of the pin. The reduced insulation of the 
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pin and insulator was no doubt due to the 
dust and fog. The upper portion of the 
pin, being better protected by the insu- 
lator from fog and dust, had in con- 
sequence higher surface resistance. The 
dark spot shown on the right-hand edges 
of the lower section of Fig. 9 is the sap 
section of the wood and has been dis- 
colored by the linseed oil boiling which 
the pin originally had. This section had 
been in no way affected by the current. 
In Pig. 9 is illustrated a peculiar action 
which is occasionally found on high-ten- 
sion transmission lines, and which, for a 
better name, has been called “ digesting 
the thread of the pin.” The thread of the 
pin softens while in service and may be 
rubbed off with the fingers. This soft 
wood has a sour taste and resembles 
digested wood pulp. This action is not 
necessarily accompanied by the burning 
of any portion of the pin. 

The evidence here represented, while 
not conclusive, still points to the ad- 
visability of using iron pins with modern 
insulators properlv chosen for the line 
potential. 


< 
Report of the Commissioner of Edu- 
cation, Department of the 
Interior. 

The report of the Commissioner of 
Education to the Secretary of the In- 
terior—volumes one and two, comprising 
2,000 pages in all—contains many 
valuable statistics pertaining to educa- 
tional methods throughout the whole 
country, and a number of important dis- 
cussions relative to educational matters. 
< 
A Troublesome Despatch. 

(From the London Express.) 
tells this 


A Genoa paper 
America’s expense: 

When the Duke of Veragua, the de- 
scendant of Christopher Columbus, vis- 
ited Chicago, he enquired at a telegraph 
office the charge for a telegram of ten 
words to the city of Columbus. “Fif- 
teen cents,” answered the official, “not in- 
cluding the signature, which is wired 
free.” 

Whereupon the duke wired: “Mayor, 
Columbus—Shall visit your city next 
Monday or Tuesday.” 

And he signed it: “Cristobal Colon de 
Toledo y Larreategui de la Cerda Ramirez 
de Baquedanoy Gante Almirante y Ale 
dantado Mavor de Jas Judias, Marques de 
Jamaica, Duque de Veragua y de Ja Vega, 
Grande de Espana, Senator del Reino, 
Caballero de la insigne orden del Toisen 
Oro Gran Cruz de la Conception de 
Vilaviciosa, Gentil Hombre de Camara 
del Rey de Espana.” 


story at 
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A New Theatre Generating Plant. 

There is probably no adaptation of 
electricity as an illuminant which has 
heen so necessary and has been received 
with such popular favor as the interior 
lighting of theatres and public buildings. 
Notwithstanding the excellent service 
given by the large central station utilities, 
the tendency is always to erect within the 
building a self-contained generating sta- 
tion which will be entirely independent 
of any outside service. In the new 
Majestic Theatre, recently erected at the 
Circle and Fifty-ninth street, New York 
city, a complete power plant has been 
established for furnishing electric light- 
ing for the body of the theatre and the 
stage lighting, as well as for the lighting 
and elevator service of the “Circle” Café, 
adjoining. This plant also operates the 
ventilating and exhaust fans for taking 
care of the sanitary apparatus connected 
with the theatre. 

The engine room is situated in the sub- 
cellar of the building, the floor of the 
boiler room being a few feet lower than 
the engine room. In the engine room 
there are four units—one a Thresher 
seventy-five-kilowatt machine, operating 
at 125 volts and 295 revolutions per min- 
ute, direct-coupled to a Watertown en- 
gine. Another unit is a Thresher thirty- 
kilowatt machine, operating at 125 volts 
and 300 revolutions per minute. In addi- 
tion to this there are two 100-kilowatt 
machines operating at 125 revolutions 
and 250 revolutions per minute. At the 
present time the theatre service is being 
supplied from the street mains of the 
Kdison Electric Iluminating Company. 
The only load supplied by the engine 
room at present is the lights and elevator 
service in the “Circle” Café, adjoining 
the theatre. 

The switchboard is composed of two 
large slate panels, built by the F. A. La 
Roche Company, New York city. One 
pancl is fitted up with the instruments 
and switches for controlling and meas- 
uring the circuits in the Majestic 
Theatre, and the other panel is fitted with 
duplicate apparatus for the circuits of the 
“Circle? Café. On the “Majestic” board 
there are two Weston ammeters, one Wes- 
ton voltmeter, and switches as follows: 
One for the theatre exhaust, one for the 
theatre blower, two theatre clevator 
switches, one for the stage feeder, one 
for the theatre dome and one for the en- 
gine room feeder. There are also two 
Ward Leonard voltage regulators and 
double-throw main generator switches for 
light and power. The same number and 
type of instruments are mounted on the 
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board for the “Circle” Café, with the fol- 
lowing switches: Two elevator switches, 
one for the manager’s room feeder, one 
for the hotel feeder. There are two 
Ward Leonard regulators and two double- 
throw switches from the main generators 
for light and power, as well as two 
“I. T. E?” circuit-breakers. 

In the boiler room there are four 
Franklin water-tube boilers, built by the 
Franklin Boiler Works Company, of 
Troy, N. Y., each of 150-horse-power 
capacity, using steam pressure at 195 
pounds. The furnaces are )hand-fired, 
and natural draft is used. 

While the present installation is de- 
signed to supply current direct from the 
main distributing board to the theatre 
board, the circuits from the street mains 
are connected directly to the theatre 
board at the present time. The theatre 
hoard, which is situated in the left wing 
of the stage, is fitted with switches con- 
trolling the curtain strips, border lights, 
electrohiers, the pocket-lamps in the 
proscenium arch and gallery, the dress- 
ing-room lights, footlights, stage pocket- 
lights, and the red, white and blue foot- 
lights and border lights. On a separate 
panel are placed three sets of theatre 
dimmers. 

One large Sturtevant fan, ten feet in 
diameter, is used for indirect heating of 
the building, and also for fresh-air ven- 
tilation. The exhaust fan is two and once- 
half feet in diameter, and is also of the 
Sturtevant manufacture. These fans are 
driven by Sprague electric motors. 

The generators in this installation are 
manufactured by the Thresher Electric 
Company, Dayton, Ohio, and the engines 
by the Watertown Engine Company, 
Watertown, N. Y. 
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Use of Electricity on German 
Vessels. 

Mr. Ernest L. Harris, commercial 
agent, in a recent consular report, com- 
municates from Eibenstock, Germany: 

“In no merchant marine is electricity 
used in connection with all the latest in- 
ventions to a greater extent than on 
German vessels. Its application to the 
comfort and safety of ocean travel pre- 
sents one of the brightest chapters in the 
history of modern shipbuilding. 

“The Kronprinz Wilhelm, the latest ex- 
press steamer afloat, furnishes the best 
example of the use of electricity at sea. 
All the cabins have not only electric lights 
and call bells, but are fitted up with 
telephones as well. The first-class cabins 
on the promenade deck and the dining 
room are heated by 104 clectric ovens. 
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Electricity is applied to forty small and 
nineteen large motors, as well as to many 
cranes and ventilators. 

“The power for the motors from which 
the electricity is derived for lighting and 
other purposes is engendered by four in- 
dependent dynamos. Connected with 
the dynamos are four compound steam 
engines. Three dynamos are situated 
behind the engine room between the two 
huge propelling screws. They are pro- 
tected by water-tight bulkheads and are 
separated from the engine room and 
piston rod by solid partition doors. The 
fourth dynamo is located in a large niche 
in the engine room, above the water line, 
and on a level with the main deck. 

“An interesting feature of the appli- 
cation of electricity on shipboard is the 
so-called Schotten telegraph, or bulkhead 
telegraphy. In the moment of danger 
caused by a collision, this telegraph en- 
ables the captain on the bridge to see 
whether all the water-tight doors are 
closed or not. On board the Kronprinz 
Wilhelm, there are forty such doors, 
twenty-one of which are electric trap 
contrivances, which fall into place at a 
moment’s notice. There is a water-tight 
apparatus joined to each one of these 
doors, which is connected by wire with 
a tableau on the commanding bridge. 
This tableau shows the captain a complete 
plan of all the decks, and every time a 
trapdoor falls into place he is apprised 
of the fact by the lighting of an electric 
lamp. ‘These lamps are brought into 
position exactly behind the holes on the 
bulkhead or -plan of the decks, so that 
a glance is sullicient to know if the doors 
are closed or not. 

“In case of danger, the ship’s crew 
receives. the alarm by means of thirty- 
six electric bells, which are distributed 
throughout the vessel. These bells are 
divided into two electric-current circuits. 
The twelve bells of the first division are 
located in the boiler, machine, dynamo, 
and steerage rooms—that is, in every 
place where a water-tight trapdoor is sit- 
uated. The twenty-four bells of the sec- 
ond division are located throughout the 
entire ship and serve to summon the 
whole crew when necessary. The alarm 
apparatus is fed with 100 volts directly 
from the engine room. The whole outfit 
was constructed especially for the Kron- 
prinz Wilhelm, and is entirely water- 
proof in every respect. o 

“The fire-alarm signals are similar to 
those above described. The moment 4 
fire breaks out, it is exactly located on a 
chart in the pilot room by means of an 
electric lamp. There are thirteen electric 
fire alarms distributed throughout the 
ship. 

“The entire electric outfit on boani the 
Kronprinz Wilhelm was put in by the 
Union Elektricitéts Gesellschaft, in Ber- 
lin. It took seventy men six months to 
complete the work.” 
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Electrical Patents. 


A new electric furnace for smelting or 
reducing ores and similar substances has 
been patented by Mr. Albert A. Shade, 
of Chicago, Ill., who has assigned a one- 
half interest to Eugene H. Moore, of Chi- 
cago. The body of the furnace is, 
preferably, made of refractory fire brick 
and is provided with a chamber or pas- 
sage through which the material to be 
reduced is passed. This passage is in- 
clined downwardly from the receiving to 
its discharge end and is provided at 
its upper end with means for heating the 
granular material to the furnace. At its 
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discharge end is located means for with- 
drawing the molten material from the 
furnace. Extending into the passage are 
a plurality of transversely disposed elec- 
trodes, arranged in opposing directions, 
between which the material passes, these 
electrodes being arranged to form arcs 
by which the material passing between 
the electrodes is heated and fused. The 
bottom of the passage is provided with a 
trough-like depression, and means are em- 
ployed for deflecting or elongating the 
arcs into the trough, so as to localize or 
intensify the effect of the arcs on the ma- 
terial. To this end magnets are located 
centrally between each pair of electrodes 
and supported in any suitable manner in 
the walls of the furnace beneath the arcs. 
The magnets are thus located directly be- 
neath the arcs and draw the same down- 
wardly into the trough. 

The Motsinger Device Manufacturing 
Company, of Pendleton, Ind., controls a 
patent, recently issued to Mr. Homer N. 
Motsinger, of an electrical contact brush 
and the method of producing the same. 
The object of this invention is to pro- 
duce a composite contact-brush formed 
of metal and carbon in which the carbon 
forms a central core protected by an ex- 
ternal shell of metallic gauze, the ar- 
rangement being such that the gauze 
serves as a binder or containing- 
shell for the carbon, so that any 
distortion of the brush due to ex- 
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ternal pressure exerte] by a holder 
can not disintegrate the carbon in 
such manner as to cause it to separate 
from the metal; the brush thus formed 
being particularly adapted for use in hol- 
low holders, so that a bimetal contact may 
be secured between the brush and holder 
and the carbon, as is the case in that class 
of brushes where a metallic core is em- 
bedded in a shell of carbon. The brush 
consists of a central core of carbon, or 
similar conducting material, wrapped 
about which is a sheet of gauze having 
its ends secured together by solder. If 
desired, the core may be first provided 
with a thin shell of material, preferably, 
applied electrolytically in the ordinary 
manner; in order to make a successful 
and commercial ‘brush, it is essential that 
the wrapping be so positively se- 
cured to the core that it may 
not be one readily displaced, and 
in order to accomplish this re- 
sult the following method has been 
adopted. Strips are cut which, in width, 
are somewhat less than the circumference 
of the core, and these strips are then 
heated so as to cause expansion thereof. 
The transverse strands of the gauze ex- 
tending longitudinally thereto increase 
width of the strips. These strips while 
heated are then rolled about the core, the 
edges coming close together and being se- 
cured by any suitable means—such, for 
instance, as a connecting-bar of solder— 
which becomes intimately united with the 
adjacent edges of the gauze. When this 
is accomplished, the resultant contraction 
of the gauze, due to cooling, clamps the 
gauze shell tightly about the core, so that 
the shell becomes intimately associated 
with the core and can not be readily dis- 
placed. If the core has been prelimi- 
narily provided with an electrolytic cover 
of copper, the solder of course sticks to 
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this core. By forming a brush in this 
manner, especially in the cylindrical form 
shown, it may be readily inserted into a 
tubular holder and a metallic contact ob- 
tained throughout the length of the 
periphery of the brush with the holder. 
If desired, a metal cap may be secured to 
the outer end of the brush and intimately 
connected with the wrapping of the gauze. 
Any external pressure unequally applied 
to the periphery of a brush formed in this 
manner will have less tendency to crack 
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the carbon than in a case where the carbon 
forms an external shell for a core of metal, 
and even though the carbon be cracked 
it will be held in position by the gauze, 
and the brush thus be prevented from dis- 
integrating. 

A simple but important improvement 
in trolley wheels has been patented by Mr. 
Harry P. Oler, of Camden, N. J., who 
has assigned a one-half interest to Mr. 
Joseph Davis also of Camden. Ordi- 
narily the trolley-wheel is so mounted at 
the upper end of the pole that the axis 
of the pole intersects the axis of the 
wheel, the result being that any bodily 
movement of the wheel to accommodate 
deflections of the wire must be accom- 
panied by corresponding bodily movement 
of the pole, and if the deflection of the 
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wire is abrupt, although slight, the weight 
of the pole prevents prompt response to 
the efforts made by the wheel to keep the 
wire, and the result is that the trolley 
leaves the wire. The swiveling of the 
head docs not overcome the difficulty, be- 
cause the axes of the trolley and head 
being im intersecting relation, the only 
independent movement of the trolley is 
a turning movement on an axis disposed 
at an angle to its axis of rotation. 
The object of the present inven- 
tion is to provide for a limited 
independent lateral movement of the trol- 
ley so that it may automatically accom- 
modate itself to sudden deflections or 
abrupt turns in the wire, without requir- 
ing corresponding lateral movement of 
the trolley pole. For this purpose, the 
trolley pole is of tubular form, as usual, 
and is mounted upon the car in any ap- 
proved manner. Disposed within the 
pole, at the upper end thereof, is a spin- 
dle, which is of less diameter than the 
bore of the pole and is surrounded by a 
long cvlindrical bushing, disposed be- 
tween a lower washer and an upper nut. 
The upper nut of the spindle carries a 
rigid and rearwardly deflected yoke, in 
the upper end of which is journaled the 
wheel. This wheel is thus located in rear 
of the axes of the pole and out of inter- 
secting relation with the axes upon which 
the spindle rotates. The result is that, 
when a sudden deflection or abrupt turn 
in the wire is encountered, the trolley will 
vield bodily with the head, the latter turn- 
ing upon its axis to accommodate such 
movement. 
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Reviews of 


Is the Effect of Radio-Active Substances an 

Absorption of Gravitational Energy? 

Herr R. Geigel recently made an in- 
vestigation to determine whether the en- 
ergy given out from radio-active substan- 
ces was received through the absorption 
of gravitational energy. He was not able 
to detect any difference in weight in any 
of his weighings. Herr Carl Forch has 
repeated this work, using a more sensitive 
balance and conditions more favorable to 
detect a difference. Geigel made use of 
lead spheres weighing five and one-half 
grammes, and a balance which deflected 
two and seven-tenths divisions for one 
milligramme. Forch used a balance hav- 
ing a deflection of from five to six divi- 
sions per milligramme, and lead masses 
weighing nincty-ix grammes. A tele 
scope was used to watch the balance. The 
radio-active material used in Forch’s 
work was contained in glass tubes, and 
by arranging these in groups, he was able 
to obtain a Jayer of active material twenty 
square centimetres in area and from three 
to six millimetres thick. This was placed 
about fifteen millimetres under the lead. 
These tubes discharged in from twenty- 
six to thirty seconds an clectroscope 
which, in non-ionized air, showed practi- 
ally no discharge after one and one 
half hours. The arrangement of appara- 
tus should give a sensibility forty to fifty 
times greater than that used by Geigel. 
Observations were made and repeated a 
number of times, the results of which are 
here given. The mean value of these 
readings showed a deflection correspond- 
ing to about one two-hundred and 
fiftieth of a milligramme, or, relatively to 
the lead mass, one part in 25,000,000, 
These results are believed to show that 
with the radio-active substance used in 
this case, at least, there was no absorption 
of gravitational energy greater than the 
figure given.—Translated and abstracted 
from the Physikalische Zeitschrift: (Letp- 
sic), March 1. 
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Three Interesting Innovations at Canon 
Ferry. 

This article describes three features of 
the Cañon Ferry, Mont., transmission 
plant. This plant is distributing elec- 
trical energy, at 57.000 volts. The trans- 
formers are water-cooled, and to deter- 
mine whether the cooling water is in 
circulation, and at what rate, a Venturi 
water meter is placed in the circulating 
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pipes. This meter is very simple, con- 
sisting merely of two truncated cones 
placed with their smaller ends together, 
and with a by-pass consisting of a glass 
U-tube partially filled with mercury con- 
nected around the constriction, The 
difference in pressure caused by this 
meter gives a difference in level of the 
mercury, and a suitable scale enables the 
rate of flow of water to be read directly. 
A flow of one cubie foot of water per 
minute through the meter causes a ditfer- 
ence of about ten inches in the level of the 
mercury in the tube. Heretofore, in 
carrying = high-tension circuits out 
through the walls of the building, it has 
been the custom to take these through the 
side walls, and leave an air space around 
the wire. In the Canon Ferry plant the 
conductors, carrying 57,000 volts, are 
passed upward through the almost flat 
roof, The wire is of No. 4 B. & S. 
medium hard-drawn copper. It is pro- 
tected above and below the roof by three- 
eighths of an inch of rubber. This is cut 
down to one-thirty-second of an inch of 
rubber for forty-eight inehes, and over 
this section of the wire is slipped a glass 
tube forty-eight inches long. This tube 
Is two Inches in diameter and has a five- 
eighth-inch bore. Over the glass tube is 
placed a tubular cylinder of manilla paper 
rolled in linseed oil. This is sixty inches 
long and three and one-half inches in 
diameter. The hole within it measures 
two and three-cighths inches in the clear. 
The walls of the tube have a thickness of 
one and one-eighth inches. Into each end 
of this tube is fitted a paratlin wood filler. 
Where this paper passes through the r 

it is held in place by a wooden bushing 
resting upon the roof, and itself held in 
place by a galvanized iron flashing. The 
paper tube is protected from the weather 
by two manilla paper cones—one six 
inches in diameter, attached to the rubber 
insulation of. the wire, and covering the 
upper end of the paper tube; the other 
twenty-four inches in diameter, and 
placed five inches below the first. As an 
additional precaution the line wires are 
boxed in by a wind-break thirty-eight 
inches high and five feet by six feet inside. 
The insulators used on this high-tension 
line were made by the Hemingray Glass 
Company, of Covington, Ky. They are 
after the design of Mr. M. H. Gerry, Jr., 
chief engineer of the power company, and 
consist of two parts, both of glass. The 
upper section is eight and fifteen-six- 
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teenth inches in diameter, and has three 
petticoats. It is five and three-quarter 
inches high, with a groove at the top to 
receive the line wire. The other part is 
a tapered glass sleeve eight inches long 
and five and one-half inches in diameter 
at the bottom, which slips over the white 
oak pin. This section of the insulator is 
not cemented to the upper part. The 
wood pin is two and one-eighth inches in 
diameter in the cross-arm, and two ani 
one-half inches in diameter above the 
cross-arm., It has a slight shoulder to 
support the glass sleeve, and tapers from 
this point to the serew threads, entering 
the upper part of the insulator. These 
insulators have given very satisfactory 
service, ‘but it is believed that better re 
sults would have been obtained had more 
body been given to the walls of the in- 
sulator at the point where the wooden pin 
terminates. This additional thickness is 
needed to inerease the mechanical 
strength—Abstracted from the Journal 
of Electricity, Power and Gas (San Fran- 
cisco), February. 
A 


Intercommunication on Railway Trains. 


A system by which telephone com- 
munication can be maintained between 
moving trains, either with the stations or 
other trains, has been devised by M. Alex- 
andre Basanta, and has been tested upon 
the Paris-Bordeaux line of the state rail- 
wavs, France. The system consists of a 
small magneto generator connected to the 
axle of the baggage car, and a centrif- 
ngal switeh which automatically short- 
circuits this when the train comes to a 
standstill, Within the baggage car are 
placed a telephone call bell, a hand mag- 
neto and a telephone set. A sted tele- 
phone wire is stretched along the track 
and insulated from the ground, and upon 
this presses a collecting brush earried by 
the car. The track is used as the return 
circuit. The insulated conductor is run 
in sections between stations, about twenty 
centimetres above the ground. The 
sections do not reach to the stations, but 
are replaced by an insulated circuit, the 
ends of which are indicated by semi 
phores. At the station a telephone set j 
arranged, with a magneto, eall bell, ete 
There are also here two sigual bells—ont 
connected to each of the two sections 
which terminates there. In series with 
each of these call bells is placed a R 
sistance sutħeiently great to prevent thi 
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magneto upon a train on that section 
from ringing the signal. It can, how- 
ever, be operated by the hand magneto 
upon the trains. This system operates 
in the following way: When two trains 
enter upon the same section the circuit 
is completed through the magnetos, rail, 
conducting wire and car circuits, and the 
signal upon each is sounded, indicating 
the danger. By short-circuiting the mag- 
neto driven from the car axle, telephone 
communication can then be established 
between the two trains in the usual way. 
Communication between station and 
train can be established either way by 
ringing the hand magneto and cutting 
out the resistance at the station and the 
axle magneto on the train. The train 
also automatically signals grade cross- 
ings of its approach, and in case of a 
washout or any obstruction falling across 
the tracks, the insulated wire is grounded 
and thereby completes the circuit, and the 
signal upon an approaching train is 
sounded. Tests were made of this system 
by equipping a special train, which then 
ran over the section of the road upon 
which the line had been installed. There 
was no difficulty in signaling from station 
to train or train to station, and a second 
train, also fitted with the apparatus, was 
warned as soon as it entered into the sec- 
tion already occupied by the first. The 
results were so satisfactory that it was de- 
cided to carry out experiments on a 
larger scale, so as to test the efliciency 
of the apparatus in actual service and for 
a considerable length of time.—T'rans- 
‘ated and abstracted from UBlectricien 
(Paris), March Y. 
a 


Electric Crane Installation at the Manchester 
Ship Canal Company’s Docks. 
the Manchester Ship Canal Company, 
England, fully appreciating the many 
advantages of electricity for crane oper- 
ation, has adopted electricity as a motive 
power for the cranes at its No. 8 dock. 
There are twenty-two cranes in all, situ- 
ited on the parapet of the warehouse 
roof, OF these, twelve are portable, lift- 
ing thirty hundredweight at a radins of 
lorty-two fect, and are used for discharg- 
a Cargo from vessels in the dock to the 
various floors, The remaining ten vom- 
prise three fixed cranes, lifting thirty 
hundredweieht at a radius of sixteen fect, 
cnd seven fixed erancs lifting ten 
hindredweight at a radius of sixteen fect. 
"se are fixed on the land side of the 
warehouse, and are used for loading 
tracks. The hoisting motor for the thirty 
hundredweight cranes is rated at twenty- 
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eight horse-power, at 355 revolutions per 
minute on 500 volts. It is geared to the 
hoisting barrel through single reduction 
spur-gears. The speed of the hoists was 
specified to be 200 feet per minute, the 
range of lift being seventy-five feet. 
A strap brake is provided, operating upon 
a brake-wheel keyed to the barrel shaft. 
This is applied by means of a weight, the 
latter being raised by an electromagnet in 
series with the motor whenever the cur- 
rent is switched on. It can also be lifted 
by a foot lever. The hoisting motor for 
the ten hundredweight cranca is rated at 
eleven horse-power, 525 revolutions per 
minute, at 500 volts, with single reduc- 
tion gears. The slewing gear of the 
thirty hundredweight cranes is driven by 
a five-horse-power motor of 525 revolu- 
tions, and that for the ten hundred- 
weight cranes by 
motor at 660 revolutions per minute. The 
gearing consists of a first reduction of 
worm-gear and a second reduction of 
spur-gear. The worm is of steel, and the 
worm-wheel of phosphor-bronze enclosed 
in an oil bath. he slewing speeds speci- 
fied were 200 fcet per minute at the jib 
head for cranes of forty-two-foot radius, 
and 100 feet per minute for those of six- 
teen-foot radius. Magnetic blowout con- 
trollers are used, worked by two hand 
wheels coupled together, so that the oper- 
ator can stand on either side of the crane. 
A test was made retently on one thirty- 
hundredweight crane unloading cotton. 
Four bales were lifted at a time, the aver- 
age weight being 5,136 pounds. The height 
of lift was forty-three and one-half 
feet, the average time cleven and one-half 
seconds, so that the speed of lift was 227 
fect per minute. The average lifting cur- 
rent was 338.5 amperes; the average volt- 
age, 510. A number of tests was made 
to ensure accuracy, the results agreeing 
very closely, showing that the overall 
efficiency was about cighty-two per cent.— 
Abstracled from the Electrical Reriew 
(London), March 6. 
a 


The Cableships Restorer and Patrol. 

The eastern extension of the Australasia 
& China Telegraph Company has com- 
pleted two fine cableships especially in- 
tended for repair work. These ships are 
of particular interest, as they not only rep- 
resent the best and most modern practice, 
but have points of originality and differ- 
ences in detail from other cableships, 
owing to the fact that they are intended 
for cable repairing rather than cable 


laying. The two ships, which are prac- 


a three-horse-power . 
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tically identical, are each 377 feet over 
all and 340 feet on the water line, with 
forty-four-foot beam. They are fitted 
with twin screws, driven by triple-expan- 
sion engines. There are four cable tanks, 
capable of carrying a total of 1,800 tons 
of cable. The mean speed under test 
was about fifteen knots with normal 
draught. The vessels are provided forward 
with a double combined picking-up and 
paying-out machine. Two parts of this 
machine are capable of being worked in- 
dependently of each other, there being 
two separate engines, but the machine is 
so arranged that the engine for the port 
side drum may drive the starboard side 
drum, or vice versa. The hauling-off and 
holding-back gear stands on the spar deck 
and is driven from the geared frame by 
means of a chain drive through a fric- 
tion strap and three-wheeled arrangement 
in such a manner that it is driven in one 
direction only, that for picking up; 
whereas it runs free for paying out. The 
snecial machine placed aft for paying out 
longer lengths of cable over the stern is 
fitted with a hydraulic brake... The cable 
drum is internally geared and made to 
drive four cranks, which, in turn, give 
reciprocating motion to four plunger rods 
working in open cylinders. Each rod car- 
ries two plungers, which are arranged to 
work one above and one below a trans- 
verse diaphragm in these ¢vlinders. The 
diaphragm has ports which can be opened 
or closed in order to afford the necessary 
resistance for braking. The vessels are 
fitted with steam-driven sounding mil- 
chines. They are completely wired for 
lights and fans. They are equipped with 
wircless telegraph apparatus of the new- 
est Lodee-Muirhead system. A few 
wires, forming a strap about two feet 
wide, are elevated 102 feet above the deck 
and terminate at their lower end in a 
flexible cord and plunger, which can be 
connected either to the sending or re- 
ceiving apparatus. The latter makes use 
of an Ingenious coherer consisting of a 
small metal dise which is continuously 
rotating in a tiny mercury bath, the sur- 
face of which is covered with oil. Under 
the influence of Hertzian waves, the 
wheel and mercury are in electrical con- 
tact, but normally the oil ensures a belt 
of resistance between the two, No de- 
coherer is needed. The signals are re- 
corded by a syphon recorder. The test- 
ing rooms on the vessels will be completely 
fitted with all necessary apparatus, and 
the vessels will be stationed one at Ade- 
laide and one at Singapore. —Abstracted 
from the Electrician (London), February 
20 and March À. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Conductivity Bridge. 

This apparatus is the invention of Mr. 
William Hoopes and consists of a modi- 
fied form of the Kelvin bridge for meas- 
uring low resistances, the modification 
consisting in a novel arrangement of the 
scales by which the percentage con- 
ductivity of the specimen being tested is 
directly read from a scale. 

The Hoopes bridge is a piece of ap- 
paratus for making conductivity meas- 
urements of metals drawn into wire or 
rods. Use is made of a standard rod 
made of the same kind of metal as the 
samples to be tested. The bridge is de- 
signed so that a single standard covers 
a range of sizes equal to three numbers 
of the B. & S. gauge. The range of sizes 


width twelve and three-fourth inches and 
height seven and seven-eighths inches. 

Fig. 1 the bridge proper 
mounted on its base-board which is built 
up of several pieces to prevent warping. 

It is essential that during the test the 
standard and the sample should remain 
at precisely the same temperature. To 
secure this uniformity of temperature 
the inside of the box is lined with sheet 
metal, and the glass window in the front 
side of the box through which the scale 
is read is covered by a metal lid except 
when a reading is being taken. 

The sliding contact for the sample 
under test is operated from the outside of 
the box. A rubber-covered handle which 
projects through the right-hand end of 


shows 
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THE Hoopes CONDUCTIVITY BRIDGE. 


may be increased to any extent by making 
use of extra standards which the manu- 
facturer will furnish with the apparatus. 
Standards can also be supplied which will 
adapt the bridge to making measurements 
of the conductivity of any kind of metal, 
such as copper, aluminum, iron, brass, 
or resistance alloys. 

The complete outfit for rapidly making 
conductivity measurements on a com- 
mercial basis consists of the following 
separate pieces of apparatus: 

1. A cutting off machine, this being 
a simple device for accurately cutting 
the sample wires or rods to a standard 
length. 

2. Scales for weighing the samples 
to an accuracy of one-twenticth of a per 
cent. 

3. One rheostat switch to use in the 
main circuit of the bridge. 

4. Two cells of storage battery of 
about ten amperes capacity each. 

5. A sensitive and == quick 
D'Arsonval galvanometer. 

6. The bridge proper. 

This last is contained in a hardwood 
box, the outside dimensions of which are, 
length forty-five and one-fourth inches, 


acting 


the box is used in setting the slider to a 
rough adjustment by a longitudinal mo- 
tion. Another rubber handle on the end 
of a rod which projects through the front 
side of the box, near its left-hand end, 
is rotated with the left hand to obtain a 
fine adjustment. Tho position of the 
slider when a balance has been obtained, 
is read on a vernier scale through the 
glass window in the front side of the box. 
The scale for the standard is graduated 
to serve for a range of three B. & S. wire 
sizes and is graduated in either weights 
or wire sizes. Since the value of the 
standard would be altered if the sliding 
contact were to scrape off any metal by 
being moved over the surface of the wire, 
an arrangement is provided so that the 
knife contact can not be moved from one 
part of the standard to another without 
lifting it completely off the wire. The 
standard itself is inserted in the bridge 
in such a manner that it can quickly be 
replaced, when desired, by a standard 
suited to a different series of wire sizes, 
or a standard of one kind of metal can 
be replaced by one of another kind. 
Thus the same apparatus, when supplied 
with extra standards, will serve for de- 


termining the percentage conductivity of 
any kind of metal when drawn into wires 
or rods of widely different diameters. 

The scale, reading in percentage con- 
ductivity, and the sample under test lie 
in the forward portion of the box. 
Clamps are provided for holding the 
sample securely in place, and the two 
knife-edge contacts are constructed so 
that when a new sample is to be inserted 
they can be raised up to a position where 
they are held by a catch, out of the way, 
while the sample is being inserted in the 
clamps. Racks on the inside back board 
of the hox are provided for holding a 
number of samples awaiting test in order 
that they may be acquiring the temper- 
ature of the standard while another 
sample is being tested. 

The four ratio coils which are used 
are adjusted to a high degree of ac- 
curacy, and are made of wire carefully 
selected, so that all the coils have the 
same temperature coefficient, which is 
very low, consequently the accuracy of 
their ratios is entirely unaffected by 
changes in temperature. They are 
mounted in a substantial metal case. 
This case can be readily detached for 
examination or repair of the coils. 

A small tool box containing a number 
of handy tools for use with the bridge 
is placed in a spare corner of the contain- 
ing-case. 

The galvanometer which is supplied 
with the Hoopes bridge has been de- 
signed especially for rapid bridge work. 
It is of the D’Arsonval type, wall pattern 
form. Its sensibility is about 200 
megohms; that is, it gives a scale de- 
flection of one millimetre on a scale a 


metre distant when one volt is applied 
through a resistance in series with the 
galvanometer of 200 megohms. It is 
dead-beat with its coil open circuited and 
after being deflected to the end of the 
scale returns to absolute rest in about ten 
to thirteen seconds. Thus for the de- 
flections used the galvanometer is very 
quick acting, and practically no time will 
be lost in waiting for the deflected system 
to come to rest. 

This apparatus is made by Morris E. 
Leeds & Company, and all orders should 
be addressed to James G. Biddle, 1114 
Chestnut street, Philadelphia, Pa. 
< 

Most reent statistics show that $1,- 
298,250 worth of machinery was exported 
to British Africa in 1902. The amount 
in 1892 was $178,385. 
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Motors for Interborough Rapid 
Transit Company, New York 
City, Subway. 

As recently announced, the motor 
equipment contract for the cars of the 
Interborough Rapid Transit Company, 
more popularly known as the New York 
Subway, was divided between the West- 
inghouse Electric and Manufacturing 
Company and the General Electric Com- 
pany. 

The subway company will operate two 
classes of train service. The first will 
consist of five-car local trains, composed 
of three motor cars and two trailers, mak- 
ing an average speed of approximately 
sixteen miles per hour. The second will 
be eight-car express trains, comprising 
five motor cars and three trailers, mak- 
ing an average speed of twenty-five miles 
or more per hour. The same motors and 
gearing will be used for both classes of 
service. Each motor car will be equipped 
with two motors. 

The motors to be supplied by the West- 
inghouse Electric and Manufacturing 
Company were designed especially for 
this purpose and were made to fit the par- 
ticular conditions and requirements in- 
volved. One of these requirements, and 
perhaps the most difficult, made neces- 
sary the designing of a motor of large 
capacity to fit into a limited space. As 
a result, the present motors are probably 
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supported on the truck by “nose” suspen- 
The nominal capacity of the motor 
is 300 amperes at 570 volts, or 200 horse- 
power, for one hour. With this current 
and voltage a tractive effort of 4,150 
pounds is developed at the periphery of 


sion. 


153 


completely surrounding the axle. There 
are thus no separate axle bearing caps 
and the number of pieces is consequently 
reduced to the least number possible for 
an easily accessible motor. These two 
halves of the field are held together by 


WESTINGHOUSE MOTORS AND BALDWIN TRUCK, SHOWING METHOD OF 
REMOVING MOTORS FROM TRUCK. 


a thirty-three-inch wheel, at a speed of 
nineteen miles per hour. Although de- 
signed for an average voltage of 570, the 
motor will operate satisfactorily with 


WESTINGHOUSE MOTORS, COMPLETE WITH BALDWIN-WESTINGHOUSE SUSPENSION. 


of smaller size for their output than any 
built heretofore. 

These motors, known as “No. 86,” are 
of the heavy railway type, similar in gen- 
eral appearance to the well-known West- 
inghouse “50-C” motor. They will be 


voltages up to 625. It will carry loads 


up to 500 amperes without injurious 


sparking. 

The motor has a field frame of cast 
steel, divided into halves on the line of 
the centres of armature and axle, and 


eight bolts and by removing these the 
top half of the field can be readily lifted 
off and access gained to the interior for 
inspection, repairs, or the removal of the 
armature or field coils. When the top 
field is removed the lower half remains 
suspended from the axle by stirrups 
which are permanently attached to the 
axle bearings. 

The four pole-pieces are made of lami- 
nated steel punchings, held between heavy 
end-plates and secured by rivets. Each 
pole-piece is bolted to the field frame by 
three bolts. These bolts do not pass through 
the pole-pieces, but terminate in a long 
nut inside, thus affording a smooth un- 
broken surface and absolutely rigid pole. 

The field coils are made of copper strap 
wound on edge. All four coils are exactly 
alike in form and in number of turns. 
The insulation between turns consists of 
asbestos and mica, held in place by shel- 
lac and baked at a high temperature un- 
der heavy pressure so that the coil and 
insulation make a solid mass. The com- 
pleted coil is sealed in a curved metal 
case, from which it is insulated by 
moulded mica made like the V-rings of a 
commutator. This construction gives a 
coil which is absolutely fireproof, moist- 
ure-proof, and practically indestructi- 
ble. Each coil is held in place by the 
metal case or shell which is securely 
bolted to the frame. 
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The armature is twenty inches in di- 
ameter and weighs 1,930 pounds. It is 
of the slotted-drum type and is composed 
of sheet-steel punchings assembled on a 
cast-iron spider. The commutator is also 
carried on the same spider and the shaft 
may thus be removed and replaced, 
should this ever become necessary, with- 
out disturbing the armature winding or 
its connection to the commutator. The 
winding itself is of the two-circuit type 
and is of. ventilated construction. There 
are fifty-three slots and 159 coils—. e., 
three coils per slot. Each coil consists 
of a single turn of copper strap. The 
three coils which rest in each armature 
slot are formed and insulated before be- 
ing put in place. They are placed in the 
slots without bending or hammering and 
are carefully insulated from each other 
and from the core. Each conductor is 
continuous between commutator bars, 
thus giving minimum resistance and al- 
lowing the most effective insulation on 
all parts of the conductor. 

The coils are held in the slots by 
wedges of special unshrinkable material 
which will withstand a high degree of 
heat without injury. This is a valuable 
feature and gives a construction which 
is stronger and safer than the use of 
bands. It also greatly facilitates the re- 
moval and replacing of the armature 
coils. 

The armature insulation consists es- 
sentially of mica, which extends between 
turns at all points. The mica is protected 
by a sufficient amount of fibrous material 
to ensure against deterioration due to 
mechanical vibration. This) fibrous 
material is treated with a moisture and 
oil-proof compound. An insulation is 
thus formed which has fireproof material 
between turns and between copper and 
iron at all points, and is therefore capable 
of withstanding very high temperature 
without injury. 

The commutator is composed of 159 
rolled and hard-drawn copper bars. These 
bars have solid necks raised above the 
surface of the commutator, with milled 
slots into which the armature bars are 
tightly soldered. The bars are mounted 
on a cast-iron spider and held in place by 
two steel V-shaped rings, one of which 
serves as an oil guard to thoroughly pro- 
tect the mica from oil or grease. A low 
voltage between the commutator bars is 
secured, decreasing the liability of flash- 
ing from any cause. The bars are insu- 
lated from each other by sheets of mica 
of a hardness that ensures its wearing at 
the same rate as copper. The mica sep- 
arating the bars from the rings is one- 
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sixteenth of an inch thick, and the mica 
ring also separates the bars from the com- 
mutator spider. The wearing surface of 
the commutator is sixteen and one-cighth 
inches in diameter, and nine and seven- 
eighths inches long. The bars are of a 
depth which allows a reduction in diame- 
ter of two inches. 

The brush-holders consist of two cast- 
brass arms, each secured independently 
to the commutator end of the upper frame 
casting by a special vulcabeston headed 
bolt. The arms and bolts are insulated 
from the frame by fuller board and mica 
bushings and mica. Each arm carries 
three carbon brushes five-eighths inches 
by three inches in sections. The brushes 
slide over finished surfaces and each is 
pressed on the commutator by a spring 
finger. The tension of these fingers is 
readily adjustable and the brush-holder 
arm is arranged for radial adjustment to 
allow for wear of the commutator. Copper 
clips are bolted to the carbon and these 
clips are connected by flexible shunts, of 
ample capacity, to the body of the brush 
holder, thus relieving the spring from 
carrying the current. Each brush-holder 
can easily be removed through the opening 
above the commutator by loosening a 
single bolt. 

Field and armature leads are of flexible 
cable, rubber insulated and fireproof, ex- 
tending five feet outside the motor and 
furnished with detachable connectors. The 
bottom field lead is brought out of the 
end of the lower field frame and carried 
up through a leader on the end of the 
upper field frame, avoiding the necessity 
of disconnecting this when opening the 
motor. 

The completed motor will stand an in- 
sulation test between winding and motor 
frame of 4,500 volts alternating mo- 
mentarily or a test of 3,000 volts for one 
minute. 

The armature ‘bearings are contained in 
housings which are securely held between 
the halves of the field frame, being 
tongued-and-grooved to the frame and 
securely doweled. At the pinion end the 
bearing is four and one-quarter inches by 
ten inches and at the commutator end 
four inches by seven inches. These bear- 
ings are provided with drip grooves into 
which oil is thrown by wiper rings on the 
shaft. The bearing boxes are of phosphor- 
bronze, lined with babbitt metal well 
grooved for oil. The axle boxes are made 
to suit a six and one-half inch axle and 
are twelve inches long. 

Armature and axle bearings are lubri- 
cated by oil fed to the journals by waste, 
in accordance with standard railway prac- 
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tice. The oil boxes are formed so that the 
waste will pack itself against the journals. 
The oil box covers are lipped and hinged, 
and fitted with springs that keep the lids 
tightly closed or hold them open, as 
desired. Drip boxes are provided to 
catch all waste oil, so that no oil can get 
into the motor. 

The gears are solid, of cast steel, with 
cut teeth. The diametral pitch is two 
and one-half per inch, and the face is 
five inches. 

The pinions are forged steel with cut 
teeth. They are taper bored to fit the 
shaft and are held in place by a nut 
and lock washer. The diameter of the 
shaft at the large end of the taper is four 
and three-eighths inches. 

The gear case is made of malleable iron 
planed to a tight joint with a suitable 
opening at top having a hinged cover. 
It is supported at the ends by horns cast 
on the motor frame and so shaped that 
they support the gear case without side 
strain, the weight being carried in its 
own place. 

The whole motor can be dismantled 
with great ease and despatch without the 
use of any special tools. 

The total weight of motor, gear, gear 
case, ete., is about 6,600 pounds. 

CES & — 
A New Primary Cell. 

The Swan semi-dry cell, shown in the 
accompanying engraving, is being placed 
upon the market by the Swan Electric 
Manufacturing Company, 59 William 
strect, New York city. The process 
of manufacture of this cell is the discov- 
ery of a Frenchman, after many years of 
careful study to produce the highest type 


NEw Semi-Dry CELL. 


of so-called dry cell. The claims made 
for this cell are its endurance and quick 
and positive recuperative qualities. It is 
also claimed that there is no loss of en- 
ergy or deterioration when not in use. 
The manufacturer states that the round 
type of cell, as shown in the engraving, 
has a capacity of twenty-five ampere- 
hours at 1.6 volts. ‘These cells are made 
in all sizes and for-all purposes; 
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Electric Hoists for Docks and 
Wharves. 

To railroad and shipping companies 
time is always very valuable, so that any 
method for facilitating the loading and 
discharging of freight and cargo 1s 
worthy of adoption. In spite of this well- 
known fact, the transportation companies, 
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ELECTRICAL REVIEW 


For supplying power to portable hoists, 
the electric mains are run to boxes sta- 
tioned at intervals. With a cable having 
a plug terminal which is inserted in the 
box, the hoist can be moved anywhere 
within the radius: of the cable; beyond 
this, the plug is inserted in another box.” 

A 500-volt street railway type of mo- 
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ELECTRIC Hoists FOR Docks AND WHARVES. 


both rail and water, still rely upon large 
gangs of stevedores, hand or steam winches, 
inconveniently located, to move the mer- 
chandise on docks and wharves. Large 
derricks and cranes take care of exceed- 
ingly heavy parts, but for hoisting bales, 
barrels and pieces weighing from a few 
hundred pounds up to three tons, docks 
are seldom suitably equipped. For such 
work as this the electric hoist is admirably 
adapted on account of the facility in 
handling, its mobility, freedom from 
damage and repairs and its low cost of 
operation. 

Electric motors are fast displacing 
steam engines and shafting on account 
of their economy in operation, and no- 
where is this saving more apparent than 
in intermittent hoisting work. With an 
electric hoist there is no loss due to con- 
densation in long steam pipes, which loss 
frequently amounts to twenty-five per 
cent of the power used, and there are no 
pipe lines with joints to be kept tight, as 
with steam engines. With shafting, the 
loss in transmission of power due to the 
friction at the bearings is very high. At 
one steamship dock in New York city, it 
was estimated that it took three tons of 
coal per day to run the shafting alone. 
This loss is practically eliminated with 
electric power. ? 

An electric hoist may be stationary on 
the wharf where a great deal of work is 
to be done, or its base carried on wheels, 
or it can rest on a small wagon. If the 
hoisting is to be done along the face of a 
dock the hoist may be mounted on.a nar- 


row-gauge railway car, the track for- 


which extends the length of the dock. 


tor is employed for driving. Hither di- 
rect or alternating-current motors of any 
commercial voltage may be used. 

The three essential parts of the hoist 
are the rope drum, the gearing and the 
These are made in a 


electrice motor. 


series of sizes, and by a suitable combina- 
tion of each a hoist of any desired capacity 
and speed within the limits of modern 
practice may be built. 

There are four factors that materially 
affect the size and cost of the hoist; 
namely, the load, the speed, the height 
to which the load is hoisted and the fre- 
quency of the trips. These factors af: 
fect the size, operation and cost in the 


following manner: 


If the load is increased, the size, 
weight and strength of the mechanism 
will be increased; that is, a larger size 
must be used. If the velocity of hoisting 
is increased, the size and power of the 
motor will be increased, the other parts 
remaining the same. If the height to 
which the load is hoisted is increased, 
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the drum must be increased to hold a 
longer rope, the motor remaining the 
same. If the frequency of the trips 
is increased, the size of the motor will be 
increased, the other parts remaining the 
same, l 

There are three methods of operating 
electric hoists: 

1. Running the motor continuously, 
hoisting the load by throwing in a fric- 
tion clutch and lowering by a band-brake. 
This method is suitable either for alter- 
nating or direct-current motors. 

2. Starting and stopping the motor 
for each lift, lowering by a band-brake. 
This is better suited for direct-current 
than alternating motors. 

3. Running the motor forward to hoist 
and backward to lower. A direct-current 
motor, with reversing drum and switches, 
is used for this work. 

The mechanism of the hoist is so ar- 
ranged that any size or make of electric 
motor may be used. The motor is con- 
nected to the hoist by a flexible insu- 
lated coupling. 

The great flexibility of electric trans- 
mission allows hoists to be installed to 
advantage in many situations where it is 
difficult or inexpedient to use steam- 


driven machinery. One of the great ad- 
vantages is that the expense for power 
begins only when the hoist is started, and 
entirely ceases when the motor is stopped. 

The illustrations here given show two 
types of electric hoists built by the C. W. 
Hunt Company, West New Brighton, 
S. I., for this particular class of work, 
and which possess all the advantages 
enumerated above. The remarkable con- 
venience of electric hoists for use on 
docks and wharves has been found an im- 
portant element in their favor. They 
are always ready for service by simply 
switching on the electric current for driv- 
ing the hoist. When loading or unload- 
ing is completed the switch is opened, 
and the operator can leave the machinery 
at once. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


TENNESSBE GAS AND BLECTRIC COMPANIBS CONSOLI- 
DATE—A certified copy of the charter of the Memphis Consolidated 
Gas and Electric Company, of Memphis, Tenn., has been filed with 
the Secretary of State. This charter was secured at Delaware, 
under the laws of Rhode Island. The property has a capital stock 
of $4,000,000, and represents the gas company and an electric light 
company. 


PLANS FOR ANOTHER TUNNEL APPROACH TO NEW YORK 
CITY—The Hudson & Manhattan Railroad Company, of New York 
city, has been incorporated with a capital of $3,000,000. The plans 
are to construct a tunnel railroad, approximately one mile long, 
from Broadway and Cortlandt street, underground in New York 
city, and under the bed of the Hudson River to the boundary line 
of the state of New Jersey, there to connect with the railroad of 
a New Jersey corporation, extending westwardly to a point in 
Jersey City. 


BIRMINGHAM RAILWAY, LIGHT AND POWER PLANS—The 
Birmingham Railway, Light and Power Company, Birmingham, 
Ala., has decided to continue its extensive improvements on this 
system. President Robert Jemison is credited with the statement 
that the company will have expended, with the improvements al- 
ready under way and those decided upon, $2,500,000. The di- 
rectors have authorized a meeting of the stockholders to consider 
the increase of the capital stock from $5,000,000 to $6,500,000. The 
present capital stock is divided into $3,500,000 of common and $1,500,- 
000 of preferred. The new issue will be principally common stock, 
it is understood. The power plant at Birmingham is to have six new 
batteries of boilers and two more engines, giving the plant an in- 
crease of 3,000 horse-power. A new station, 100 by 100, will be 
erected for the new power plant. The gas plant 1s also to be ex- 
panded, and the steam dummy line from Birmingham to Bessemer 
is to be equipped with electricity and be in operation as an electric 
line by April 1. 


ST. LOUIS-KANSAS CITY TROLLEY PLAN—The Missouri 
Central Electric Railway Company, with a capital of $4,500,000, 
has applied to the Secretary of State for a charter in Missouri. 
The plan of this company, if it can succeed in securing a charter, 
is said to be the running of an electric line from Kansas City to 
St. Louis, in time for the World’s Fair. The charter asked for is 
to permit the company to build a road from Glasgow, through 
Fayette, Columbia, Fulton, New Florence and Troy, to St. Quive 
Junction, twenty miles from St. Louis. A branch is also to run 
from Glasgow, north to Brookfield, and from Brookfield to Quive 
Junction. As soon as this can be built, the promoters announce 
that a line from Glasgow to Kansas City, following the Missouri 
River, is to be built. George B. Harrison, of Glasgow, is president 
of the company. General E. P. Price, of Keytesville, is vice-presi- 
dent, and Howard Ellis, of New Florence, is secretary. Other di- 
rectors are: E. W. Grant, of Fulton; W. W. Garth, of Columbia, 
and H. W. Chase, of New York. 


A BILL TO ESTABLISH A MUNICIPAL LIGHTING PLANT IN 
NEW YORK CITY—Colonel Robert Grier Monroe, the commissioner 
of water supply, gas and electricity, New York city, is making every 
effort to have approved at Albany, N. Y., a measure for a munic- 
ipal plant for the production of electricity for the city of New York. 
Assemblyman Finch, on March 19, introduced in the Assembly a 
measure making this provision: “It shall be the duty of the com- 
missioner of water supply, gas and electricity, and he is hereby 
authorized by the Board of Estimate and Apportionment, to secure 
the necessary land and erect a municipal electric light plant.” 
It was further provided that the water commissioner should have 
the right to contract with private persons or with any corporation 
for the maintenance and repair of the plant, including not only 
the buildings, but the machinery, mains, conductors and general 
appurtenances. The last section of the bill provides that nothing 


in the act shall be .o construed as to affect or in any way interfere 
with, modify or abrogate, nor to authorize the commissioner of the 
city of New York to interfere with, modify, abrogate or attempt so 
to do, any contract or contracts heretofore made between the city 
of New York, through the Board of Commissioners of Electric Sub- 
ways or the Board of Electric Control, and the Empire City Sub- 
way Company, Limited, or the Consolidated Telegraph and Elec- 
trical Subway Company, or to affect any rights, powers, duties or 
obligations conferred or imposed by these contracts. 


PERSONAL MENTION. 


PROFESSOR J. J. WOOD, Fort Wayne, Ind., the well-known 
electrical inventor and manufacturer, was a New York visitor last 
week. 


MR. CHARLES E. TRUMP, president of the Novelty Electrical 
Works, of Philadelphia, and Mr. Charles Shaffer, of the electrical 
department of the Pennsylvania Railroad, were New York visitors 
last week. 


MR. C. B. PRICE, the head of the electrical supply house of 
Pettingell-Andrews Company, of Boston, was a New York visitor 
last week, and reports electrical development as quite active 
throughout New England. 


MR. GHORGE A. McKINLOCK, president of the Central Elec- 
tric Company, of Chicago, and family, passed through New York 
last week en route to Chicago after a month’s cruise and visit to 
the West Indies and the Bermudas. 


MR. HERBERT LLOYD, general manager, and Mr. Charles 
Blizard, general sales manager, of the Electric Storage Battery 
Company, enjoyed a few days of active life in the metropolis last 
week, returning to Philadelphia on Saturday. 


MR. WILLIAM STANLEY, of the Stanley Instrument Company, 
Great Barrington, Mass., in a letter published in the Springfield 
Republican of March 8, makes a sharp arraingnment of some ob- 
jectionable features of combination movements in an article en- 
titled “The Inventor and the Trust.” 


MR. THOMAS A. EDISON, says a Washington special to the 
New York Times, has taken out almost 800 patents up to date. 
Up to 1895 he had taken out 711 patents. Since then he has taken 
them out at the rate of from three to twenty-three each year. Last 
year he took out nineteen. This year, so far, he has received six. 
In ordinary fees for patents, Mr. Edison has spent over $51,000. 


MR. LOUIS A. FERGUSON, Chicago, Ill, president of the 
National Electric Light Association, spent part of last week in New 
York, arranging the programme for the next convention. The 
association will meet in Chicago, May 26, 27 and 28, at the Audi- 
torium Hotel. A valuable and interesting programme is assured. 
and the attendance, judging from the hotel accommodations al- 
ready secured, will be unusually large. 


MR. OREN W. ROOT, JR., has been appointed general manager 
of the Metropolitan Street Railway Company’s system. Mr. Root 
is twenty-nine years of age, and is said to be the youngest railway 
manager in the world. Mr. Root is a Hamilton College graduate, 
and began as a clerk in the office of the Metropolitan Street Rail- 
way Company. He has advanced to his present position through 
every intermediate step, learning thoroughly each department over 
which he now becomes the general head. 


THE WORCESTER POLYTECHNIC ALUMNI ASSOCIATION, 
of New York, held a well-attended and enthusiastic meeting at the 
Hotel Albert, New York city, on Tuesday evening, March 17. This 
association includes seventy-five graduates of the institute, the ma- 
jority of whom hold prominent positions in various engineering 
and manufacturing concerns in New York city. The next meeting 
will be held at the same hotel on April 28, and all the Worcester 
graduates in the vicinity are cordially invited to be present. 
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ELECTRIC RAILWAYS. 


CHATTANOOGA, TENN.—The Chattanooga Electric Railway 
Company will at once begin the construction of a new line to Chicka- 
mauga Park and the army post. 


DIXON, ILL.—The Sterling, Dixon & Eastern Electric Railway 
Company has been granted a franchise to build and operate an 
electric street railway in Dixon. 


JANESVILLE, WIS.—The Beloit, Rockford & Janesville Elec- 
tric Railway has decided to continue the line north to Madison, via 
Edgerton, Stoughton and McFarland. 


BATAVIA, OHIO—tThe Cincinnati, Milford & Eastern Traction 
Company was recently granted a franchise over the old road-bed 
laid out and graded for the Cincinnati, Milford & Hillsboro Rail- 
road at an expense of $100,000, and known as the Roudebush line. 


COLUMBUS, OHIO—Two electric roads operated by the Mandel- 
baum syndicate have filed an agreement of consolidation. The 
capital stock of the consolidated companies will be $750,000. The 
roads are the Ohio Central Traction Company and the Mansfield, 
Crestline & Galion Railway Company. 


WAUSAUKBEE, WIS.—The Wisconsin River Railway has under 
consideration the project of building an electric road about eighty 
miles in length, to extend from. Wausau and Merrill across Mara- 
thon, Lincoln, Langdale, Forest and Marinette counties, to Mosinee 
and the towns in that vicinity, and later to Stevens Point, Plover, 
Grand Rapids and other points. 


PHILADELPHIA, PA.—The Springfield Railway and Light 
Company has been incorporated at Trenton with a capital of 
$3,000,000. The company is authorized to build railroads and elec- 
tric light plants. The incorporators are: Frank R. Hansell, Joseph 
T. Cotter and William F. Eidell, all of Camden. Philadelphia capi- 
talists are said to be interested in the enterprise. 


ANTWERP, OHIO—The Appleyard syndicate has entered into 
a bond of $25,000 to have a street railway completed in Washington 
Court House by July 1 next. The syndicate is preparing to extend 
its line from Harrisburg to Washington Court House, which will 
then give direct connection by traction line with Columbus, the line 
already being completed between Columbus and Harrisburg. 


LEXINGTON, KY.—Articles of incorporation of the Cumber- 
land Valley Interurban Railroad Company have been filed. . The 
company will construct and equip a traction line, twenty miles in 
length, between the towns of Monticello, in Wayne County, and 
Somerset and Burnsides, in Pulaski County. The incorporators 
are all local men, and include W. J. Loughridge, D. Gray Faulconer, 
E. B. Ellis, Rudolph Harting, J. H. Carter, W. C. Goodloe, Jr., and 
E. P. Farrell. 


ALBANY, N. Y.—The State Railroad Commission has authorized 
the Westchester Electric, the Interurban Street Railway, the New 
York, Westchester & Connecticut Traction Company, and the Tarry- 
town, White Plains & Mamaroneck Railway Company to use the 
overhead trolley on portions of their routes, mainly extensions in 
outlying districts of New York city. The Glenfield & Western Rail- 
road Company, operating in Oneida County, gets the right to issue 
a first mortgage on its property for $150,000. 


WASHINGTON, D. C.—It is understood that arrangements have 
been made to secure in this city the money needed to build the pro- 
posed electric street railroad for the Georgetown end of the Aque- 
duct bridge to Great Falls, and that construction will begin shortly. 
The road will be about fourteen miles in length. It is planned to 
erect a power-house at a cost of $400,000. The capitalization of the 
company will be fixed at about $300,000 and $500,000 in bonds. If 
the present plan is carried out, the road will be completed some 
time next fall. 


ALBANY, N. Y.—Articles of consolidation of the Dunkirk & 
Point Gratiot Traction Company with the Lake Shore Traction Com- 
pany, forming the Buffalo, Dunkirk & Western Railroad Company, 
have been filed with the Secretary of State. The principal office 
is in Buffalo. The capital stock of the new road is $305,000, and the 
directors are: Luther Allen, Jay E. Latimer, James W. Holcomb 
and W. Bingham Allen, of Cleveland, Ohio; William J. Connors, 
Truman G. Avery, Clarence M. Bushnell, Albert J. Myer, of Buffalo, 
and Fred R. Green, of Fredonia. 
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KENTON, OHIO—The organization of the Kenton & Southern 
Electric Railway has been completed, and the following officers 
elected: President, J. S. Harshman, of Springfield; vice-president 
and secretary, Richard Emery, of Columbus; treasurer, S8. D. 
McGomery, of Boston, Mass. Stock to the amount of $600,000 has 
been issued, and the bonds will be twenty-year bonds, at five per 
cent. The company will build a line in this cıty, and also the con- 
necting line with Bellefontaine. The franchise for the local line 
has been granted, and some of the private right of way for the con- 
necting line has been secured. 


DUNKIRK, N. Y.—The certificate of incorporation of the Chau- 
tauqua Traction Company has been filed. The company is to build 
an electric railway from Lakewood where it will connect with the 
Lakewood branch of the Jamestown Street Railway, and run to 
Mayville. The capital stock is $500,000, and the principal office 
will be at Ashville. The directors for the first year are: William 
Broadhead, S. B. Broadhead, A. C. Wade, F. E. Gifford, O. E. Jones, 
L. B. Warner, R. M. Marvin, W. R. Reynolds. The company has 
rights of way and consents for practically the entire route, includ- 
ing a concession to pass through the Chautauqua assembly grounds. 


TRENTON, N. J.—The Trenton, Lakewood & Atlantic Railway 
Company, with a capital of $1,000,000, has been chartered to operate 
a trolley road between this city and the seashore, connecting Allen- 
town and Lakewood. About forty miles of roadway are included 
in the route proposed. The incorporators of the road are: George 
O. Vanderbilt and Albert D. Cook, of Princeton; Thomas R. Allen, 
Jasper H. Allen, Richard H. Page, Peter Schlicher and William 
Allfather, of this city; William B. Wills, .f Mount Holly; Abel B. 
Haring and Wiliam H. Martin, of Frenchtown; Jacob R. Wyckoff, 
of Princeton Junction; James C. Robbins, of Hamilton Square, and 
Albert S. Eckel, of Milford. The entire route lies over private 
lands, and practically all the rights of way have been secured. 


TELEPHONE AND TELEGRAPH. 


OSHKOSH, WIS.—A permit to establish an independent tele- 
phone system in this city has been granted to the Winnebago Tele- 
phone Company, an independent concern. 


NORTH ARKANSAS, ARK.—The Newark Telephone Company 
has been incorporated with a capital of $10,000 to erect and operate 
a telephone line. C. J. Magness is president. 


BLACKSHEAR, GA.—At $200,000, which was the upset price 
fixed by the United States Court, the Atlanta (Ga.) Standard Tele- 
phone Company’s property was recently sold to Robert Alexander. 


CONTINENTAL, OHIO—A telephone company has been organ- 
ized at Weston for the purpose of operating a line in Wood, Henry, 
Williams, Fulton, Paulding, Hancock, Putnam, Lucas and Ottawa 
counties. The company has a capital of $100,000. 


WASHINGTON, PA.—The Bell Telephone Company will soon 
begin the construction of a new line from Nineveh, Greene County, 
to Washington. The object is to establish a cut-off line to Wheel- 
ing by way of Waynesburg. Work will be commenced as soon as 
the rights of way are secured. 


RACINE, WIS.—Articles of incorporation have been filed for 
the Burlington, Rochester & Kansasville Telephone Company, with 
headquarters at Rochester. The new company is to unite its 
lines with those of the Windlake Telephone Company, recently 
organized, with headquarters at Waterford. 


PITTSBURG, PA.—At the annual meeting of the Pittsburg & 
Allegheny Telephone Company, held recently, it was decided to 
spend almost $1,000,000 for improving the service in Allegheny 
County. The reports received of the working of the system were 
gratifying. The following directors were elected: D. E. Evans, 
Stanley Baker, of Baltimore; S. H. Browne, John A. Wilson, 
Theodore White, George R. Webb, and E. B. Bouton. 


ROANOKE, VA.—A deal is now on by which the Virginia & 
Tennessee Telephone Company will become the property of the 
Bell Telephone and Telegraph Company. The purchase price will 
not be less than $250,000. The Virginia & Tennessee company 
operates exchanges in most of the principal towns of southwest 
Virginia, and has long-distance lines threading the Shenandoah 
Valley, and from Richmond all the way to the Tennessee border. 
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NEW INCORPORATIONS. 


ST. ANTHONY, IOWA—Teton Telephone Company. $100,000. 


WASHTA, IOWA— Farmers and Merchants’ Telcphone Com- 


pany. $10,000. 


HARRISBURG, PA.—Crescent Electric and Manufacturing 


Company. $12,000. 


FRANKFORT, KY.—Ohio Valley Traction Company. Increased 
from $25,000 to $100,000. 


SARATOGA, N. Y.—Hudson River Water Power Company. In- 
creased from $2,000,000 to $5,000,000. 


WARREN, OHIO—The Stirling Electrical Manufacturing Com- 
pany. Increased from $30,000 to $100,000. 


DES MOINES, IOWA—The Clarion & Northwestern Telephone 
Company. Increased from $10,000 to $20,000. 


ALBANY, N. Y.—The Electric Transit Company. $500,000. Di- 
rectors: John Miller, Thomas Steeley and Frank E. Taylor, of New 
York. 


CAMDEN, N. J.—General Light, Power and Pump Company. 
$300,000. Incorporators: S. C. Woodhull, Charles F. Woodhull, 
Charles S. King. 


WATERVILLE, ME.—The Carratunk Power Company. $10,000. 
Incorporators: F. J. Savage, George G. Weeks, Fairfield; C. O. 
Sturtevant, Detroit. 


CAMDEN, N. J.—Santo Domingo Southern Railroad Company. 
$1,000,000. Incorporators: George R. Radford, Henry Adams and 
William Schoenherr. 


BOSTON, MASS.—People’s Telephone Company of New England. 
$5,000,000. Incorporators: H. Knowlton, W. J. Knowlton and M. E. 
Willard, of Portland. 


JERSEY CITY, N. J.—British-American Power Company. 
$1,000,000. Incorporators: William D. Hume, William H. Wright 
and Hugh E, Prather. 


WHEELING, W. VA.—American Electric Company. $25,000. 


Incorporators: George Kurner, M. H. Stobbs, M. H. Kurner, J. B. 
Handlan, L. A. Pryman. 


HARRISBURG, PA.—The Shadyside Electric Light Company. 


$15,000. Directors: John maton, W. L. Abbott, W. H. Roe, H. S. A. 
Stewart and William Scott. 


NEW YORK, N. Y.—The Electric Manufacturing Company. 


$250,000. Incorporators: Frederick A. Feldkamp, Frederick C. 
Fraantzel and George Heinkel. 


INDIANAPOLIS, IND.—The Michigan City Traction Company. 


$50,000. Directors: Russell B. Harrison, Jeremiah B. Collins 
Minrad A. Schutt and Samuel G. Boyd. 


CAMDEN, N. J.—The Indiana Company. $1,000,000. Incor- 


porators: Thomas Dolan, Randall Morgan, Franklin H. Mac Morris 
Clinton N. Latourette and George H. Martin. 


WHITE PLAINS, N. Y.—Turbine Electric Truck Company. 
$ L00000, Directors: John D. Sullivan, Fred A. Curtis, H. Durrell 
Crippen, J. J. Crippen and William C. Dodge. 


BALTIMORE, MD.—The Electrical Material Company. $30,000 
Incorporators: Arthur L. Bosley, Harry E. Karr Richard H. 
Pleasants, John W. Crowley and Walter H. Cronin. 


ELWOOD, IND.—The Citizens’ Light and Heat Company 
$200,000. Incorporators: Jacob Roomis, Herbert P. Carpenter Will- 
iam A. Mason, Edward B. Lewis and John Stuart Watson ' 


ma a DEL.—West Chester, Kennett & Wilmington 
c Railway Company. $150,000. Incorporators: Lewis Heisler 


Ball, William H. Heald, Thom 
° ’ a . Š 
Samuel C. Myers. s B. Hall, T. Hollard Paist and 


E acre N, Y.—Rochester Light and Power Company. 
,000. rectors: Edward J. Patterson, Plainfield, N. J =- Harry L. 


Snyder, Montclair, N. J.: G 
sea a » George L. Wakefield and Samuel S. Perry, 
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ELECTRIC LIGHTING. 


PERKASIE, PA.—By special election, Perkasie citizens have 


voted to expend $8,000 for a duplicate electric plant. 


DES MOINES, IOWA—An electric lighting plant is to be built 
at Linnberg to supply that place, Dayton and Stratford. 


LIND, WASH.—The Lind Electric Light Company has asked 
for a ten-year franchise for putting in a system of electric lights 
and power plant. 


CAMBRIDGE SPRINGS, PA.—The town council has granted a 
franchise for an electric light plant to M. B. Ross. The plant will 
cost about $15.000. 


CHATTANOOGA, TENN.—The Chattanooga Light and Power 
Company has awarded the contract for its new buildings, aggre- 
gating about $250,000. 


GRAND JUNCTION, COL.—The city council has passed an 
ordinance authorizing the issue of $28,000 worth of bonds to build 
a plant which will be ownea by the city. 


BURLINGTON, VT.—This city is considering the advisability 
of installing a municipal lighting plant, and an engineer has been 
engaged to enquire into the probable cost of such a plant. 


BUFFALO, N. Y.—The Cataract Power and Conduit Company 
has purchased a tract of land adjoining its present property, and 
will increase the capacity of its plant from 20,000 to 40,000 horse- 
power. 


SCHENECTADY, N. Y.—In order to meet the constantly in- 
creasing demand for more power, the Schenectady Railway Com- 
pany will erect a new power-house to cost $30,000, exclusive of the 
machinery. | 


SHAWNEE, O. T.—Thomas W. Whittaker and J. F. 
Richards have applied to the city council for a twenty-year fran- 
chise for the construction, maintenance and control of an electric 
lighting system, on the conduit plan. 


NASHUA, N. H.—Preparations for the change in the system of 
lighting this city are being made by the Nashua Light, Heat and 
Power Company, and it is probable that everything will be in readi- 
ness by November 15. The cost of changing the plant will amount 
to nearly $100,000. 


RICHMOND, VA.—The contract for the new addition to the 
power-house of the Virginia Passenger and Power Company has 
been let, the amount involved being $25,000. The work will be 
completed by August 1. The addition to be made will increase the 
capacity of the plant from 4,000 to 10,000 horse-power. 


PORTLAND, ME.—At the annual meeting of the Portland Light- 
ing and Power Company the stockholders voted to increase the 
common capital stock by $50,000, to pay for property recently 
purchased by the company. ‘The officers elected are: President, 
J. R. Libby; vice-president, M. H. Kelly; treasurer, E. H. Mather. 


LARAMIE, WYO.—The Feather River Power Company, incor- 
porated in San Francisco with a capital stock of $5,000,000, i$ 
about to install an electric power plant twenty miles above Oroville. 
where a tunnel over 12,000 feet in length has been driven and 8 
dam constructed. At least 20,000 horse-power will be transmitted 
to San Francisco at a high voltage. 


BENNINGTON, VT.—W. D. Howe, of Readsboro, and E. W. 
Kelley, of Providence, Mass., have organized a plan to build a dam 
at the foot of Howe Pond in Readsboro and utilize 800 feet of fall 
below the pond for an electric light plant which will generate 
9,000 horse-power. The power will be distributed throughout the 
upper Deerfield Valley, and also to North Adams, nine and one 
half miles distant. 


KNOXVILLE, TENN.—It is stated that Cleveland capitalists 
are interested in a scheme to utilize the water power of the Oconee 
and Hiawassee rivers where they pass through the mountains, 
and will build an electrical plant which will generate enough elec 
tricity to turn all the machinery in Chattanooga and Knoxville, 35 
well as furnish power for the proposed electric line from Chatta- 
nooga by way of Cleveland to Ducktown. They estimate they cai 
sell $300,000 worth of electricity a year. 


or ieee oe 


Mee 


Vol gee 


kasie eige, 
le plane 


Plant js te 
Stratford, 


Company bi; 
M Of elr 


ei has oy. 
BS The par 


Light ani: 
" titituings z 


| bas tae 
of bands t- 


the adi 
giner bè - 
a pi 


yiyi Cr. 
It proses < 
to quer: 


os” 
Rae 


reste 


March 28, 1903 


ELECTRICAL SECURITIES. 

There has been considerable talk during the past week of the 
immediate prospects of the spring boom taking place, but the 
weak condition of the market, together with several sharp de- 
clines in special values, has made the possibility of this becoming 
immediately effective one of anticipation only. The labor condi- 
tions throughout the country have been watched very carefully, 
and the report of the commission appointed to arbitrate the diffi- 
culties of the coal miners is regarded by financial and corporate 
interests with more or less satisfaction, in that it denounces the 
boycott and refuses to impose specific recognition of the labor 
organization. The industrial conditions in general are improved, 
and this, with the very favorable showing which has been made 
all through the season just past, is lending a large amount of sup- 
port to keep buoyant security prices. Through large additions of 
foreign capital, the bank statement shows up better than the 
previous week, and exchanges are ruling firm, the brokers and 
loan merchants being willing to concede better rates and longer 
time for loans. It is believed that with the continuation of a 
little firmness in prices, there will soon come about a decided tend- 
ency to uplift those prices which have sagged during the last 
month, and, following this, there will be a general upward tend- 


ency all along the line. 
ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 21. 


New York: Closing. 
Brooklyn Rapid Transit...............0. 6714 
Consolidated GaS.......... cece eee wees 208% 
General Electric. ......... cc cse eee eee eees 196% 
Kings County Electric................006- 225 
Manhattan Elevated.................0-08: 141% 
Metropolitan Street Railway............. 1383 
New York & New Jersey Telephone...... 165 


Westinghouse Manufacturing Company.... 211 

The directors of the Metropolitan Street Railway Company have 
declared a dividend of 13% per cent on the capital stock, payable 
April 15, out of the rent guaranteed and paid by the Interurban 
Street Railway Company, under the lease dated February 14, 1902. 
Books close March 24 and reopen April 16. 

The stockholders of the Kings County Electric Light and Power 
Company have voted to increase the capital stock from $2,500,000 
to $5,000,000. Fifty per cent of this increase is to be used at once 
for improvements and extensions to the company’s service, the 
balance to be held in reserve and used as occasion requires. 

The Westinghouse Electric and Manufacturing Company has de- 
clared a quarterly dividend of 134, per cent upon the preferred 
stock, payable April 1 to stockholders of record at the close of 
business on March 18. Transfer books will be closed from March 


18 to April 2. 


Boston: Closing. 
American Telephone and Telegraph...... 16514 
Edison Electric IWluminating............. 280 
Massachusetts Electric...........cce0e00- 92 

139 


New England Telephone................. 
Western Telephone & Telegraph preferred. 99 


The directors of the American Telephone and Telegraph Com- 
pany have declared a regular quarterly dividend of 114 per cent. 
At a meeting of the directors, Hon. W. M. Crane was elected a 
director, succeeding John H. Cahill, resigned. 


Philadelphia : Closing. 
Electric Company of America........... 9 
Electric Storage Battery common...... 79 
Electric Storage Battery preferred....... 79 
Philadelphia Blectric............22..ec005 6% 
Union Traction................ccceceeees 47 
United Gas Improvement................ 109% 


The Electric Storage Battery Company reports net earnings for 
the year ended December 31, 1902, of $1,113,199, an increase of 
$212,957, and surplus after dividends of $300,722, an increase of 
ea Total surplus is now $2,323,354, an increase of $300,772. 
will ollowing directors have been reelected: P. A. B. Widener, 

jam L. Elkins, Thomas Dolan, George D. Widener, Rudolph 


oe E B. Schley, George Philler, Thomas J. Regan and Her- 

of the aa The sale of the Derby Lead property and the purchase 

England rodide Electrical Storage Battery Company, Limited, of 
nd, have been ratified by the stockholders. 


Chicago : Closing. 
Chicago Telephone.............cccceceecs 150 

Chicago Edison Light................... 155% 
Metropolitan Elevated preferred......... 82 

ational Carbon common................ 2514 
National Carbon preferred............... 98% 
nion Traction common.................. 914 
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LEGAL NOTE. 

THE BIDWELL BLEUTRIC RAILWAY PATENTS DEFEATED 
—The decision of Judge Cochrane of February 20, 1903, dismissing 
the suit of Benson Bidwell, Clara E. Bidwell and Charles F. 
Bidwell against the Consolidated Street Railway Company, of Grand 
Rapids, in the United States Circuit Court for the Western District 
of Michigan, will probably end the claims of the Bidwells for dam- 
ages from the electric street railway interests. The basis for the 
suit was patent No. 318,594, dated May 26, 1885, which patent the 
Bidwells alleged broadly covered any and all practical means for 
propelling and lighting cars by electricity supplied from a central 
station and lighting the way stations and track as well, the lamps 
and power motors being supplied with current by a single set of 
conductors connected with the generating station. The broadest 
of the claims of this patent is the first, which reads as follows: “In 
an electric railway, cars having an electro-motor, a line circuit, 
movable-circuit connection between the line circuit and said motors, 
a branch circuit in said movable circuit and an electric lamp with 
switch mechanism in said branch circuit, substantially as shown 
and described.” The third claim specifies branches of lamps and 
switches “along the line of way.” The patent expired last year. 
The plea of defence was that this patent should never have been 
granted because the proposed use and also the actual use of all the 
elements found in its claims arranged in the same way for the 
accomplishment of the same purpose had been described in publi- 
cations available to the Petent Office for some years prior to August 
14, 1884, when the applications for the patent were filed. More- 
over, since electric lamps for lighting a car and station and track, 
and a motor for propelling the car, act independently of one 
another, each in its own way, producing the result for which it is 
used, there is no cooperative action between the lamps and motor 
to produce a resultant or combined effect. In other words, a claim 
which includes lamps for lighting the car, stations and track and 
the motor for propelling the car, merely recites an aggregation of 
the independent devices, and not a combination of interacting ele- 
ments, and hence is not patentable and ought not to have been al- 
lowed. In this case, the Bidwells, who have made affidavits of 
poverty as reason for not filing bonds for costs, appear to have 
profited by the sale of a Bidwell patent of a date later than that 
of the propulsion and lighting patent, and by the organization of 
various companies and the sale of stock in them. After obtaining 
the patent in 1885, it was allowed to lie dormant for years until 
the universal use of electric railways, with cars and stations lighted 
with current from the conductors that furnished power to the car 
motors had assumed considerable proportions. In 1892, a suit 
was brought which, however, was not pushed and was dropped in 
1895. The patent was then allowed to sleep four more years, 
and until the use of the apparatus claimed in the patent had at- 
tained large proportions, when, in 1899, the suit just decided was 
brought. This suit is only one ‘f a large number that has been 
brought under several patents relating to electric railways, which 
patents, it is claimed by the Bidwells, broadly cover devices in 
universal use. One suit in particular which is being vigorously 
pushed by the defendant, Manistee, Filer City & East Lake Rail- 
way Company, of Manistee, Mich., relates to Bidwell patent 
No. 684,596, issued October 15, 1901. The Bidwells claim that this 
patent covers a modern overhead trolley system. The application 
was in the Patent Office for seventeen years. For the greater part 
of that time, Bidwell acquiesced in the rejection of his broad 
claims by the Patent Office. The patent was not granted until he 
consented to accept one having claims of very limited scope, and 
which seems to bear no relation whatever to the trolley system in 
common use, and it is believed the court will so decide. Indeed, 
it is confidently expected by railway interests that all of these 
suits will be decided against the complainant. 


INDUSTRIAL ITEMS. 


THE SUMTER TELEPHONE MANUFACTURING COMPANY 
Sumter, S. C., is erecting an addition to its present factory which 
it is said will more than double the present capacity for the manu- 


facture of telephone apparatus. 


THE INDUSTRIAL WATER COMPANY, 126 Liberty street 
New York city, is the manufacturer of continuous automatic water. 
softening plants. These plants have been installed-at a number 
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of works of large size throughout the country, and these are illus- 
trated and described in a catalogue which the company is now 
issuing. 


THE NORTHERN ELECTRICAL MANUFACTURING OOM- 
PANY, Madison, Wis., has just issued its new pamphlet No. 31. 
This briefly describes and illustrates the Northern direct-current 
generators, showing some of the standard sizes and also sectional 
views of important parts. This booklet will be sent to any one 
interested upon request. 


THE CLEVELAND ENGINEERING COMPANY, Incorporated, 
New England Building, Cleveland, Ohio, is prepared to do work 
in civil, mechanical, electrical, mining and chemical engineering; 
to make preliminary investigations and reports on electric rail- 
way, mining or power-plant propositions, and to engage in a gen- 
eral consulting engineering practice. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has issued a series of bulletins which will take its 
regular place in the perpetual catalogue which this company so 
carefully prepares. Any one who has not received this set of 
bulletins should write to the company immediately in order to 
bring the perpetual catalogue up to date. 


THER EQUITABLE LIFE ASSURANCE SOCIETY OF THE 
UNITED sTATES is distributing a beautiful calendar composed 
of six leaves, which depict the history and development of the 
flag of the United States nation. The natural colors are used, and 
the calendar is not only very valuable as an historical card, but 
from an artistic point is decidedly high-class. 


THE INGERSOLL-SERGEANT DRILL COMPANY, New York 
city, is equipping a number of its larger machine tools with the 
motor drive. Messrs. Dodge & Day, of Philadelphia, have been 
commissioned by the Ingersoll-Sergeant Company to report on 
variable-speed motor equipment for the new Phillipsburg plant, 
and have secured the contract for the above changes. 


THE D. M. STEWARD MANUFACTURING COMPANY, Chatta- 
nooga, Tenn., has just issued a descriptive and illustrated price list 
of “Compo” crayons for marking metal work. This line of crayons 
has been built up and perfected by a continuous experience since 
1876. The material used is carefully selected, and the mark will 
not disappear when used on iron, and heated. Large stocks of 
these crayons are carried, and prompt shipments are made with 
facility. 

THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has just 
placed on the market a new telephone bracket made to attach to 
the side of a desk, so that the desk set may be swung out of the 
way when not in use. This bracket has a double spring joint and 
an adjustable clamp whereby it may be made to fit the base of any 
telephone. Full information as to price and finish will be supplied 
by the company. 

THE STROMBERGCARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Chicago, Ill., is equipping the Calhoun Telephone 
Company, of Campsville, Ill; the Kilbourn Telephone Com- 
pany, of Kilbourn, Ill.; the Shelby Company and the Mutual 
Telephone Company, of Strasburg, Ill., with telephones and switch- 
boards. Contracts have also been secured from the Secor Tele- 
phone Company, of Secor, Ill, and the Danforth Telephone Com- 
pany, of Danforth, Ill. 


THE ELBLIGHT COMPANY OF AMBRICA, New York, which 
controls the “Elblight’” system of decorative lighting, it is an- 
nounced, has received the unanimous approval of the electrical 
committee of the National Board of Fire Underwriters. It is also 
stated that in the next code there will appear a set of rules 
governing decorative lighting. The “Elblight’” system was origi- 
nally developed in England and offers great facility for interior 
and exterior decorative illuminating effects. 


THE PEERLESS BLECTRIC COMPANY, Warren, Ohio, manu- 
facturer of “Peerless” direct and alternating-current desk and ceil- 
ing fan motors, transformers, power motors, etc., has prepared 
a souvenir in the form of a panel bearing an art bas-relief study 
of the late President William McKinley. This is one of the most 
distinguished and handsome pieces of work that this company has 
yet sent out, of a long line of artistic souvenirs. 


THE AMBRICAN DE FOREST WIRELESS TELEGRAPH COM- 
PANY was incorporated on January 6 at Kittery, Me. The capi- 
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talization is $5,000,000, and the company is to operate under the 
patent of the De Forest Wireless Telegraph Company throughout 
the United States and Porto Rico. The board of directors is as fol- 
lows: Dr. Lee De Forest, scientific director; A. White, Ferdinand 
W. Peck, Henry Doscher, C. C. Galbraith, W. N. Harte, W. M. 
Strawbridge, Clarence G. Tompkins and Dr. Samuel B. Abel. 


THE DUNCAN ELECTRIC MANUFACTURING COMPANY, La 
Fayette, Ind., manufacturer of electricity meters, is distributing 
bulletin No. 1, dated March, 1903. This is descriptive of the Dun- 
can integrating wattmeter for direct-current lighting and power 
service. This bulletin takes up in detail the description of this 
wattmeter and shows a number of different views of the meter in 
several stages of assembly. In addition to the description of the 
meter, there is considerable information of a valuable nature to 
central station men. 


THE A. S. DOXSEE ELECTRICAL COMPANY, 1108 and 1110 
Tine street, St. Louis, Mo., is a recently organized company 
operated by Mr. A. S. Doxsee and W. H. Barrere. ‘Mr. Doxsee has 
been active in electrical circles in the West. The company will be 
known as manufacturers’ agent, acting as sole representative in 
St. Louis of the following companies: New York Insulated Wire 
Company, Alphaduct Manufaccuring Company, Standard Under- 
ground Company, and Pass & Seymour, and for Peerless trans- 
formers, Loricated conduit and St. Louis incandescent lamps. 


THE ELECTRICAL AFPLIANCE COMPANY, Chicago, Ill., has 
just issued a very complete catalogue of conduit and conduit fit- 
tings. The “Tolor’ system for conduit boxes, which this company 
handles, has some distinctive features, for which the following 
claims are made: the “knock-out” feature; any combination of 
outlets for one-half or three-quarter inch pipes is possible; the 
cast receptacle boxes are universal and all different styles of covers 
are made to fit all styles of bases; the completeness of this system 
is such that the boxes can be applied to cover any condition. This 
catalogue will be mailed upon application. 


KIRKPATRICK & BINDER, Philadelphia, Pa., carry a line 
of mouldings in poplar or bass or whitewood, and can furnish on 
short notice mouldings made of North Carolina pine, white pine, 
oak, ash, walnut, cherry, chestnut, or can furnish the poplar mould. 
ings stained to imitate any of the latter named woods. A booklet, 
which this company has just printed, describes and illustrates 
these mouldings and supplements this matter with some interesting 
tables, giving the outside diameters of twisted pairs of telephone 
cables, weather-proof and fireproof wires’ and _ rubber-covered 
wires. This pamphlet is of value and will be mailed on applica- 
tion. 


THE AMERICAN TOOL WORKS COMPANY, Cincinnati, Ohio, 
has made the following changes in the personnel of the company: 
Mr. Franklin Alter, president; Mr. Henry Luers, secretary and 
treasurer; Mr. J. B. Doan, general manager; Mr. A. F. Robinson, 
general superintendent. The company’s plant is exceptionally busy 
in all departments, and it is stated that the month of February 
resulted in next to the largest amount of business in the history 
of the company. Extensive alterations and improvements are now 
being made to adapt conditions to the increasing demand for the 
company’s product. Several new tools, embodying the latest ideas 
in machine tool construction, have been recently brought out, and 
the company is feeling congratulated upon the popular reception 
attending their introduction. 


THE ST. JOSEPH & ELKHART POWER COMPANY, Misha- 
waka, Ind., is installing a large hydraulic plant on the St. Joseph 
River near Mishawaka, including power-house, dam, and hydraulic 
and electric equipment for the generation and transmission of 
electric power to the cities of South Bend, Mishawaka and Elkhart, 
Ind., and adjacent territory. The energy will be used for general 
lighting and power purposes. The consulting engineers and gen- 
eral contractors for the complete development are Messrs. Sander- 
son & Porter, 31 Nassau street, New York city, who have recently 
purchased from the Westinghouse Electric and Manufacturing Com- 
pany four (4) 1,000-kilowatt, 13,200-volt, revolving-field alternators, 
and two (2) 125-kilowatt, direct-current exciters. The machines are 
all to be direct-coupled to horizontal shaft water-wheels. The engi- 
neers have also recently ordered a complete high-tension, large 
capacity switchboard from the Westinghouse company, including 
a complete equipment of the latest type of electrically operated 
Westinghouse oil-brake switches for operation at 13,200 volts. 
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THE DEADLY HORSE. 

An English journal, devoted to the in- 
terests of automobiles, has been collect- 
ing recently statistics of horse accidents, 
to offset similar figures relating to auto- 
mobile mishaps. The statistician in this 
case kept up his work for a period of 159 
days, watching all the dailv newspapers. 
During this time he noted 1,775 horse 
accidents, resulting in death to 225 people 
and injuries to 1,371 others. Although it 
would be unfair to the horse to compare 
these figures directly with automobile ac- 
cidents happening during the same pe- 
riod, as no figures giving the number of 
horses in use are at hand, they do show 
that accidents will happen even in this 
old and well developed mode of travel, 
and this fact should be borne in mind by 
the ready critics who are continually cry- 
ing out against the automobile as a 
menace to the safety of all who use the 
public highways, 


AMERICAN AND BRITISH RAILWAY 
PRACTICE. 


A report made recently by Lieutenant- 
Colonel H. A. Yorke to the British Board 
of Trade upon American and British 
railway practice has given rise to wide 
comment in the British technical papers. 
Colonel Yorke is the chief railway in- 
spector of the board, and made a special 
visit to this country to investigate rail- 


way methods and apparatus in use here. 


Report Favors British Practice. 

We gather from our English exchange 
that the report gives a careful digest of 
the principal features of American rail- 
way practice, and points out the limita- 
tions which British conditions and con- 
siderations of safety impose upon their 
adoption. As a whole, the report is taken 
as a vindication of ordinary British rail- 
way methods. Thus, for instance, Colonel 
Yorke shows that the English method of 
laying rails, which involves the use of 
a chair spiked to the cross-tic, gives a 
bearing surface on the tie of 1,260 square 
inches to a thirty-foot rail, as against but 
672 square inches for the American rail. 
Other advantages of English methods are 
claimed, but in some cases, where Ameri- 
can practice seems better, a change is 
recommended if possible. A change from 
the short English freight car to the 
larger American type is not recommended 
because of the smaller spacing between 
tracks and the less head-room and clear- 
ance at stations and bridges in Great 
Britain. Furthermore figures are given, 
which are intended to show that the Eng- 
lish cars have no more dead weight than 
those in use in this country. 


Automatic Signaling. 

The section of the report dealing with 
automatic signaling takes a discouraging 
view. In Colonel Yorke’s opinion this 
is simply a labor-saving device which 
adds nothing to the safety of operation. 
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The point is made against these systems 
that in this country they have not re- 
placed the old block system, but have been 
installed merely as an additional signal- 
ing system, at considerable “expense. 
Their use seems to be criticized more 
from the standpoint of the increased ex- 
pense involved than from the thought of 


securing additional safety for passengers. 


Electric Railways. 

lectrice railway methods in this coun- 
try, however, have many valuable lessons 
In England 
much restriction has been placed upon tha 


for British railway officials. 


trolley, which has retarded very materially 
its growth. Steam railway systems also | 
have opposed the electric railway with a 
They dread 


the loss in local traffic and do not see the 


rather near-sighted policy. 


benefit which will accrue to them through 
main line traffic. This part of Colonel 
Yorke’s report will, it is to be hoped, help 
along the electric railway interests of 
England very materially. 


Report of Interest to American Engineers. 

As to his criticism upon American steam 
railway practice, we shall say nothing; 
but sincere criticism is always beneficial 
to the criticized, and doubtless railway 
engineers in this country will read this 
part of the report with interest, and pos- 
sibly with some profit. 

X-LIGHT. 

We call attention to the series of notes 
on X-light, by Mr. William Rolline, 
which is again appearing in the ELEC- 
Mr. Rolling has made 
an exceedingly thorough study of X-rays 
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and X-ray apparatus, and is especially 
well fitted to present information on this 
subject in an instructive and interesting 
way. Those who are interested in this 
matter will doubtless be glad that he has 
again begun his work in this line. 
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FALSE ECONOMY IN MUNICIPAL 
ENGINEERING. 


Periodically our cities and towns, for 
some reason or other, review the expense 
of conducting the government, and are 
more or less surprised to find it runs so 
high. A reform is decided upon, and 
steps are taken to reduce the expendi- 
tures. Frequently, the simplest way of 
doing this is to reduce the salaries of the 
city officers. An instance of this has 
cropped up recently in the city of Omaha, 
Neb., where certain changes in the charter 
are proposed. Among these changes is a 
reduction in the salaries attached to cer- 
tain important and responsible positions. 
Proposed Reduction of Salaries of Important Offices. 

These so-called economies contemplate 
the reduction of the salaries of the health 
= commissioner, the city electrician and the 
city fire chief. It is proposed to pay the 
health commissioner $1,500 a year, in- 
stead of the $2,000 which he now receives. 
Would it not be more sensible to abolish 
the position altogether, and save the $2,- 
000 for paying increased physicians’ bills ? 
—though this would amount to but a 
drop in the bucket. The salary of the 
fire chief is to be reduced from $3,000 to 
$2,500, although $3,000 a year is cer- 
tainly small enough compensation for a 
man who is competent to hold such a re- 
sponsible position. 

City Electrician Should Be an Experienced Engineer. 

But the point that touches us most 
closely is the proposed reduction of the 
salary of the city electrician from $1,800 
to $1,500. It is the duty of the city elec- 
trician to watch the city’s interests in all 
electrical matters, and it should be his 
duty to lay out a comprehensive plan 
which would provide for all future con- 
tingencies. To do this he must under- 
stand electric power station work, electric 
power 
- electric lighting and telephone and tele- 
graph methods; or he must be able to sc- 
cure assistance from specialists in each 
of these branches of engineering. He 
should be able to gauge the future needs 
of the city, and to give intelligent advice 


railway operation, distribution, 


to the city authorities in regard to proper 
He should be a 
man who commands the respect and con- 
fidence of his brother engineers, and with 


municipal regulations. 


ELECTRICAL REVIEW 


whom they are ready to consult on engi- 
neering matters which in any way touch 
the city’s interests. He should, in fact, be 
an engineer of the highest standing and 
of wide experience, and it is impossible 
to secure a suitable man for a position 
of this kind for such an insufficient salary. 
Cheap Engineer Not an Economy. 

Now, such men command high salaries, 
and it is absurd to expect to get one for 
No doubt there would 


be many men who would be willing to 


$1,500 per year. 


undertake the work for that remunera- 
tion, but such men, however good their 
intentions, most certainly have not had 
the experience which is necessary to fit 
them for the position; and an incompc- 
tent or inexperienced man may easily 
cost the city many times what he receives. 
No matter how well a particular piece of 
work may be done, it represents money 
wasted if the growth of the city necessi- 
tates doing it over again within a few 
years. 

If the people of Omaha think they can 
secure a suitable man for the salary men- 
tioned, of course it is their own affair; 
but it is safe to prediet that this action 
will be regretted many times in the 
future, although the direct cause of com- 
plaint may not be apparent. 


~~ a 


AN AUTOMOBILE CONTEST. 

The Automobile Club of America has 
sent out the prospectus of a commercial 
vehicle contest which will be held in New 
York city on May 20 and 21, next. Fol- 
lowing the same general plan of the tour- 
ing contest held last fall, this contest is 
intended to test the capabilities of the 
various commercial or working vehicles 
driven by electricity, steam or gasoline. 
The route is to lie entirely within the 
city, and as far as possible, conditions are 
to be practically those of actual service. 
Each vehicle is to carry a load equal to 
at least seventy-five per cent of its weight, 
and is to make a specified number of 
stops. The length of the daily run will 
be forty miles and time will be allowed 
for charging batteries, or renewing sup- 
plies of water and fuel. 

Cost of Running Will Be Determined. 

A record of the supplies used by each 

machine will be kept and the cost of 
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running each vehicle computed from these. 
While these data will be valuable as well 
as interesting, too much importance must 


not be given to them. The true cost of 


operating a machine includes the expense 
of repairs and a liberal allowance for 
depreciation, and as the machines entered 
will surely be in first-class repair it will 
be impossible to determine the cost of re- 
pairs which would be incurred while in 
actual service. As giving, however, the 
comparative cost for power for the differ- 
ent types of vehicle the data will be use- 
ful, as there is little or no reliable in- 
formation on this at present. . 

One regulation for electric vehicles is 
not stated clearly in the prospectus, but 
It is 
to the effect that voltmeter and ammeter 


this is not intended to be complete. 


readings are to be taken before and after 


each run, and before and after each 
charging. But nothing is said of the 


method of making the ammeter readings, 
it is not clear what they will show or of 
what value they will be. The ammeter 
reading will, of course, depend upon the 
work the machine is doing when the read- 
ing is taken, that is to say upon the grade 
of the street, and the current reading will 
be less after charging than before, if the 
grade is easier. It would be well to have 
the regulations for electric vehicles sub- 
mitted to a battery expert before adopt- 
ing them, with the object of learning all 
there is to be learned from the test. 


Cost of Operation Not the Only Consideration. 

While much may be learned from this 
contest, it must not be thought that it 
will decide the relative value of the differ- 
ent types of vehicle. Of equal, if not of 
greater importance than the cost of oper- 
ation is reliability. A truck which can be 
depended upon to do its work six days 
in the week is more valuable than one 
which, though it may cost less to run and 
to keep in repair, is frequently put out of 
service for some minor breakdown. And 
another and vitally important consider- 


ation for city work is ease of control, 
though this will probably figure but 
slightly in the published results of the 
contest. But, as stated above, the results 
of the contest will have a decided value 
and it is highly to the credit of the Auto- 
mobile Club of America that it has the 
public spirit to thus carry out this en- 
terprise. 
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POWER FROM THE BLAST FURNACE. 
BY GEORGE E. WALSH. 


The utilization of waste gas for heat- 
ing, illuminating and power purposes has 
stimulated unusual investigations and ex- 
periments in the field of economical gas 
production. Producer gas companies 
have been organized in different cities to 
supply fuel and power, and their success 
has been more than promising. Gas con- 
sumption is increasing rapidly, and with- 
in a decade producer gas will form a 
much larger percentage of our fuel than 
ever before. By manufacturing producer 
gas for powcr and heat purposes, some- 
thing like one-half of the total con- 
sumption of coal would be saved. The 
great efficiency of gas in power plants has 
become an important factor in our in- 
dustrial development. The gas engine has 
been developed and introduced so widely 
that it is rapidly displacing other forms 
of engines, and scores of these small, 
clean, portable gas engines are being used 
where none at all was considered available 
before. Small printing establishments, 
which were not situated for steam power 
equipment, are now being installed with 
small gas engines to run the presses, 
while in street work contract jobs can be 
done to-day by means of a small portable 
gas engine because of the ease of obtain- 
ing fuel wherever needed. 

The development of the gas engine of 
large units has reached a point within 
the past year which enables large factories 
and power plants to adopt gas. There is 
another line of development in gas en- 
gines which promises to change industrial 
conditions to a romarkable extent. The 
gas turbine is now considered a possibility 
in the near future, and inventors are 
working toward this end with renewed 
hope. The use of the steam turbine 
for electrical power-houses has rapidly 
increased, but the gas turbine would 
even be a nearer approach to the ideal 
method of converting coal into energy. 
The gas engine of to-day is peculiarly 
serviceable in generating electric power. 
This is so well known that in large cities 
there is a constant demand for cheap pro- 
ducer gas by electrical concerns, and some 
of the largest have even drawn their plans 
for producing their own gas and using it 
for gas engines to drive their electrical 
generators. 

But probably the most promising field 
for economizing in power production is 
in utilizing the waste gas of the blast fur- 
nace. The enormous amount of waste 


from the blast furnace indicates a field 
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for exploitation that is revolutionizing. 
It is claimed by all who have studied the 
question closely that the blast furnaces 
may in the near future be great gas pro- 
ducers, whil® the production of pig iron 
will be only of secondary importance. In 
other words, the gas which was formerly 
wasted is now considered, when collected 
and burnt in the gas engine, of more 
value than the pig-iron product. The 
different methods employed in the past 
for using this gas by burning it to make 
steam were always inadequate, and the 
amount recovered in this way did not 
figure conspicuously. 

Our production of pig iron has steadily 
increased in the past year, and a number 
of new large blast furnaces has been 
erected. Each one of these groups may 
become the centre of electrical manufac- 
turing industries which will be of prime 
importance. For the production of each 
ton of pig iron, it is estimated that there 
is generated 13,587,330 B. T. U. or 10,- 
589.62 pounds. This enormous amount 
of gas produced by the blast furnace in 
the manufacture of pig iron must either 
be wasted or used. The most recent use 
of it is in the internal combustion or gas 
engine. By these means the waste of 
the gas is reduced to a minimum, and the 
maximum of efficiency is obtained. 

In Europe the utilization of the waste 
blast furnace gas has been more active 
than in this country, and according to a 
recent report there were upward of 175,- 
000 horse-power of blast furnace engines 
in successful operation in continental 
Europe. Germany has led all other 
nations in this respect. The gas engine 
of large and small units has also received 
its greatest development in that country. 
The absence of waterfalls and rivers for 
harnessing for manufacturing purposes 
has been partly responsible for this. The 
German inventors and experimenters have 
consequently turned their attention to the 
development of the internal combustion 
engine, which would enable them to de- 
velop high-tension current power for elec- 
trochemical work. The majority of the 
gas engines in operation in Germany are 
over 500 horse-power, and a number are 
as high as 1,000 and 1,200 horse-power. 
Some are as low as fifty horse-power, and 
these are employed with great advantage 
in small stations and power-houses. 

The question of how much of the gas 
from the blast furnace can be utilized in 
the modern large gas engines is one that 
has been pretty amply tested abroad and 
in this country. One pound of blast fur- 
nace gas generates 1,283 B. T. U., and 
from twenty to thirty per cent of the heat 
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energy in the gas can be utilized. This 
amount of energy can then be depended 
upon. 

It is a simple matter of multiplication 
and calculation to demonstrate then how 
much power can be obtained from a, blast 
furnace. One horse-power-hour is equiva- 
lent to 2,515 B. T. U., or 7.93 pounds of 
gas. After making due allowances for 
waste, it is estimated that the escaping 
gas from the blast furnace in the making 
of one ton of pig iron per hour would 
yield, if properly burned in a gas furnace, 
1,097.76 horse-power-hours. This vast 
amount of wasted power would be suffi- 
cient to operate a large-size electrical 
plant. 

The importance of this is further 
emphasized when we consider the indus- 
try of pig-iron production in the United 
States. The average rate of production 
of pig iron amounts to nearly 1,500,000 
tons per month. The gas generated by the 
blast furnaces for making this amount of 
pig iron would be sufficient to run several 
manufacturing plants, and incidentally 
produce more power for electrical purposes 
than Niagara. The power generated by 
the gas could furthermore be utilized for 
running the blast furnace plants, and still 
leave a surplus more than three times as 
great for other purposes. The operation 
of pumps and blowing engines by steam 
generated by the coal as fuel could be re- 
placed by electrical generators driven by 
the gas engines. 


<> : 

A concourse of light motor-propelled 
boats has been lately held on the Waunsee, 
near Berlin, and brought out a number 
of the latest electric and petrol launches. 
A number of speed tests was held which 
showed that the electric boats were not 
behind the petrol as has been supposed. 
One of the electrice launches, the Frida, 
made the best record for speed, having 
covered the distance of fourteen miles in 
ninety minutes under a strong head wind. 
This boat represents the latest progress 
in this line, is sixty feet long by 6.2 feet 
maximum width with a 2.7-foot draught. 
It will carry thirty persons when fully 
loaded, but during the concourse it only 
carried sixteen. It is equipped with 180 
cells of accumulators which supply a 
motor of twenty kilowatts. At the start 
the battery showed 152 volts, and at the 
end of the trip it had fallen to 138. The 
current fell from 140 to 120 amperes. 
Another new accumulator boat is a pleas- 
ure yacht built in Russia. Its double- 
bladed helice is operated by a Bergmann 
motor which gives 400 revolutions per 
minute, and the controller allows five dif- 
ferent speeds. A set of sixty-four 
Monobloc cells is used which gives 360 
ampere-hours on a three-hours’ dis- 
charge. The battery is used in two por- 
tions which: are connected in series or in 
parallel. 
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The Cincinnati, Georgetown & Portsmouth Railroad Changed from 
Steam to Electric Traction 


HE Cincinnati, Georgetown & Ports- 
mouth Railroad Company was or- 
ganized in 1872 and received its 

charter from the state of Ohio soon after- 
ward. The company was chartered to 
build a railroad (commonly called steam 
railroad) from Cincinnati, Ohio, Hamil- 
ton County, through Clermont, Brown, 
Adams and Scioto counties to Portsmouth, 
Ohio. The road was completed first to 
Bethel, Clermont County, Ohio, and 
equipped and built as a narrow-gauge 
railroad, but was afterward extended to 
Georgetown, Ohio, the county samt of 
Brown County, to which town the road 
has always been and is now in operation. 
On October 1, 1901, the road was pur- 
chased by A. W. Comstock, of Detroit, 
Mich., and W. R. Todd & Company, of 
Cincinnati, Ohio, the present owner of 
the road. 

Plans were immediately made for 
changing from narrow gauge to standard 
gauge and equipping the road with elec- 
tricity instead of steam. 

During the past year this change of 
equipment has been going on and several 
extensions have been added to the original 
road, namcly, from the main line at the 
new Cincinnati waterworks a branch has 
been built to Coney Island, which is one 
of Cincinnati’s famous summer resorts, 
and from the power-house, which is located 
at Olive Branch, about fifteen miles from 
Cincinnati; another branch line has been 
constructed to Batavia, Ohio, the county 
seat of Clermont County, connecting the 
main line with the Norfolk & Western 
Railway. Its lines now comprise fifty 
miles of road, all of which except five 
miles were until lately laid to a three- 
foot gauge with forty-pound iron and 
sixty-pound steel rails. At present, new 
seventy-pound steel rail has been laid 
over about one-half of the road, the 
other half having been laid recently with 
sixty-pound steel rail. New standard ties 
throughout the entire length of the road 
have been put in, and washed gravel of 
a very excellent quality is being used to 
ballast the road, so that when finished 
the road-bed will be of the highest order. 

This road traverses high table-land, and 
owing to the difficulty in reaching this 
table-land through heavy cuts and deep 
fills, there were, up to the time the change 
was contemplated, thirty-seven wood and 
steel trestles on this road. Nearly all of 
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these wooden structures have been filled 
up with earth and the balance have been 
strengthened so as to permit heavy stand- 
ard locomotives, passenger and freight 
cars to pass over them. Nearly four 
hundred thousand cubic yards of material 
have been used in making these fills. 

he right of way is owned in fee simple, 
the majority of it being sixty fect wide 
with ample sidings and facilities for 
freight ‘business in all of the towns 
through which the road passes. In ad- 
dition to this right of way, the company 
owns valuable terminals in the city of 
Cincinnati, where it has an excellent con- 
nection with the Pennsylvania Railroad 
which receives and discharges all freight, 
which it does now with the standard 
equipment. In addition to the terminal 
facilities in Cincinnati, the road has ter- 
minal facilities in the new Cincinnati 
waterworks, Amelia, Batavia, Bethel and 
Georgetown. A right of way has been sc- 
cured and the survey completed to extend 
this line from Georgetown, the present 
terminus, to West Union, Ohio, the county 
sat of Adams County, a distanced of 
twenty-three miles in an easterly direc- 
tion. The right of way is private and the 
maximum grade encountered in this ex- 
tension will not be in excess of one per 
cent. The average grade of the main 
tine at the present time is less than one 
per cent, so that the operating expenses 
of this road necessarily will be small as 
compared with the ordinary traction 
roads. 

The territory through which this road 
runs is largely agricultural and is of a 
high order. Thousands of acres of this 
country produce great quantities of fine 
fruit of all kinds, berries, tomatoes, 
tobacco, grains, cattle, hogs, ete. There 
are numerous canning factories along the 
railroad which do enormous business. The 
county is fairly thickly settled, the farms 
being for the most part small. 

li is estimated that with the increased 
facilities, which the electrical service will 
give, the passenger business ought to be 
trebled. There are no franchises to 
mature in twenty-five years, as the charter 
is perpetual. ‘There is no travel to en- 
counter, such as the ordinary traction 
roads encounter along the highway. 
There will be no clouds of dust arise 
from heavy travel along the turnpikes. 
The possibilities for high speed are great, 


and it is expected that an average speed 
of about forty miles an hour will be main- 
tained with the utmost safety to oper- 
ation. The scenery is picturesque, and 
traversing a private right of way as it 
does, the frequent stops which always 
occur on the highway will be obviated. 

At Olive Branch, where the power- 
house is located, there has been con- 
structed a lake which covers ten or twelve 
acres of ground. The company owns 
about fifty acres of ground here and this 
will be laid out and made a pleasure park. 
It is proposed, and already a company 
has been negotiating, to construct a large 
summer hotel at this place. The elevation 
at this point is about one thousand feet 
above sea level, or about five hundred 
feet above the level of Cincinnati. 

The electrical equipment now consists 
of the most modern that is known at the 
present time, the power-house at Olive 
Branch is built of brick and concrete and 
is modern and up to date throughout, and 
is said by experts to be one of the finest 
of its kind in this part of the country. 
Reference is here made to the following 
report of Mr. James Bryan, electrical 
engineer, which gives a description of the 
power plant as at present installed. 


“PITTSBURG, Pa., October 11, 1902. 

“Messrs. W. R. Topp & Company, 
Cincinnati, Ohio. 

“GENTLEMEN—As per your request 
the following description of the power 
plans and substations of the Cincinnati, 
Georgetown & Portsmouth Railway, viz.: 

“The power-house building, including 
boiler and engine rooms, measures 151 
feet 10 inches by 95 feet 10 inches. The 
engine room measures 151 feet 10 inches 
by 45 feet 6 inches, and the boiler room 
is of similar length, measuring from cen- 
tre to centre of walls 48 feet 6 inches. 
The building is of brick, with steel roof 
trusses, slate roofing on two-inch tongued 
and grooved sheeting. The boiler house 
is arranged for four batteries of boilers 
of 500 horse-power each, there being two 
250-horse-power boilers in each battery. 
The boilers are Cahall-Babcock & Wil- 
cox water-tube boilers, there being a 
smokestack for each battery of boilers. 
There are at present installed three of 
these batteries with a total horse-power of 
1,500. The foundation for an additional 
battery is constructed ready for its in- 
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stallation, if required, at some future 
date. 

“In the boiler room are two Worthing- 
ton boiler feed pumps, each of sufficient 
capacity for feeding 2,000 horse-power 
of boilers. There is also one 2,000-horse- 
power Stilwell & Bierce open-type 
heater, together with all piping and fit- 
tings required. Coal storage is arranged 
alongside of the boiler room, so that cars 
can be run on trestle track and the coal 
dumped into bin. 

“There are foundations for three cross- 
compound engines constructed together 
with foundations for exciter engine, 
rotary converters and switchboard. 

“There is a space at one end of the 
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one Harrisburg exciter engine, directly 
connected to a 50-kilowatt Westinghouse 
generator; also one Westinghouse motor- 
driven exciter set, consisting of one 75- 
horse-power, 360-volt, three-phase motor, 
directly connected to one 50-kilowatt, 
110-volt generator. There are also in the 
power-house two 250-kilowatt, 25-cycle, 
360-volt, alternating-current, 600-volt, 
direct-current rotary converters, together 
with marble switchboard complete, for 
control of generators, rotary converters, 
and having switchboard panels for the 
control of long-distance transmission cir- 
cuits. There are in transformer room, 


six 200-kilowatt, 360-15,000-volt step-up 
transformers, together with circuit-break- 
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feed current to the line a distance of five 
miles each way. These substations are 
also designed to answer as freight and 
passenger stations. The substation at Mt. 
Washington is a brick building, measuring 
72 feet by 30 feet 3 inches, the freight 
room measuring 13 feet of the length 
and the waiting room measuring 13 feet 
of the length, the middle portion of the 
building being divided for the installa- 
tion of the electrical apparatus. 

“The electrical apparatus installed in 
this substation is as follows, viz.: 

“Two 250-kilowatt, 360-alternating- 
current, 600-volt, direct-current, 25- 
cycle Westinghouse rotary converters, and 
three 200-kilowatt, 360-15,000-volt, step- 


Two 600-KILOWAT?, ALTERNATING-CURRENT, ENGINE-TYPE GENERATORS, INSTALLED IN THE HIGHLAND PARK POWER-HoUSE 
OF THE CINCINNATI, GEORGETOWN & PORTSMOUTH ELECTRIC RAILROAD. 


engine room, measuring 14 feet by 45 
feet, partitioned off by brick wall, for 
transformer room. In the opposite end 
of engine room is pump pit, measuring 
22 feet by 45 feet, the floor of this pit 
being some 14 feet below the level of en- 
gine room floor. 

“There are at present installed two 
cross-compound, condensing, Hamilton- 
Corliss engines. The dimensions of these 
engines are: High-pressure, 24 inches in 
diameter ; low-pressure, 44 inches in diam- 
eter, and having 42-inch stroke and de- 
signed to operate at a speed of 90 
revolutions. Connected to these engines 
are two direct-connected, Westinghouse, 
600-kilowatt, 3,000-alternation, 360-volt, 
three-phase, alternating-current gener- 
utors. There is also in the power-house 


ers, lightning arresters for long-distance 
transmission. 

“The condensing apparatus consists of 
one central condenser of sufficient capac- 
ity for the operation of the three units 
for which the station is equipped. 

“The water supply was obtained by 
building a dam across a natural ravine, 
through which flowed a small stream. 
The width of the lake thus formed will 
average about 300 feet wide by 3,000 feet 
long, with an average depth of sixteen 
feet, this lake giving ample and perma- 
nent supply of pure water. 

“There is, in addition to the convert- 
ing apparatus in the main power-house, 
three substations, located one each at 
Mt. Washington, Bethel and Sunshine ; 
these substations being located so as to 


down transformers, together with switch- 
board having alternating and direct-cur- 
rent panels, lightning arresters, choke 
coils, circuit-breakers, etc., complete. 
“The substation at Bethel is of similar 
design, excepting that the waiting room 
and freight room are larger, the freight 
room being 19 feet, and the waiting room 
17 feet wide, and the over-all dimensions 
being 81 feet 4 inches. The general de- 
sign of this substation is architecturally 
superior to the substation at Mt. Wash- 
ington, there being at one end a covered 
platform 25 feet wide to serve as a waiting 
space in the summer time. The electrical 
equipment of this substation consists of 
two 150-kilowatt rotary converters and 
three 100-kilowatt, 360-15,000-volt step- 
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down transformers, together with switch- 
board and auxiliary apparatus. 

“The substation at Sunshine is similar 
to the substation at Mt. Washington, ex- 
cepting that waiting room is omitted and 
electrical apparatus installed in Sunshine 
substation is similar to the apparatus in- 
stalled at Bethel. 

“The line construction is span wire, 
there being two 000 trolley wires, sup- 
ported by span wire from poles measuring 
30 feet on one side and 36 feet on oppo- 
site side of track. 

“The long-distance transmission lines 
are supported on cross-arms on 35-foot 
poles. The construction of the trolley 
line and the high-potential transmission 
line is of the most substantial character, 
care being taken by the use of special 
cross-arms and special extra heavy pins 
and insulators to guard against stoppage 
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ished in the best manner; the equipment 
consists of four No. 56 Westinghouse mo- 
tors with type K 14 controllers. 

“There are also in process of construc- 
tion three express and mail cars to be 
mounted on trucks of similar type to the 
passenger coaches and to be equipped 
with similar electrical equipment. 

“Yours truly, 
-= “(Signed) J. BRYAN, 
“Engineer.” 

Including that mentioned in the above 
report, the rolling stock consists of the 
following: 

Ten fifty-foot closed passenger cars, 


Pullman type, equipped with four sixty-_ 


horse-power Westinghouse motors; six 
forty-foot open cars, equipped with four 
No. 68 Westinghouse motors; six forty- 
foot closed cars. The latter twelve cars 
were built by the Cincinnati Car Com- 
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of operation through mechanical failure 
of the transmission lines. 

“Provision has also been made in the 
construction of the transmission line 
eastwardly from the power-house for the 
installation of an additional three-phase 
circuit to be used in event of the exten- 
sion of the line eastwardly. 

“The trolley car equipment consists of 
ten passenger cars, having 40-foot bodies 
with a length of 50 feet over all, and a 
width of 8 feet 10 inches, and three com- 
bination cars of the same type and make; 
six open passenger cars 40 feet over all, 
width 8 feet 4 inches; six closed passen- 
ger cars, 40 feet over all, width 8 feet 
4 inches. 

“These cars are mounted upon trucks of 
the Pullman type, built by the St. Tuis 
Car Company. These cars are built in 
the strongest manner possible, and fin- 


pany, and the former ten cars were built 
by the St. Louis Car Company. In ad- 
dition to these passenger cars, there are 
two express, mail and baggage cars 
equipped with four  sixty-horse-power 
Westinghouse motors, and one combination 
baggage and passenger car equipped with 
same; ten standard flat cars, equipped 
with Westinghouse air-brakes and auto- 
matic couplers; ten standard coal cars; 
ten standard box cars; ten standard stock 
cars. 

The company has secured excellent 
facilities for receiving and delivering both 
passengers and freight at convenient 
points in the city of Cincinnati. 

With respect to the passengers, the 
company has entered into a contract with 
the Cincinnati Traction Company, which 
it is believed is a most advantageous ar- 
rangement for this road, as, under the 
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terms of the agreement, the cars of the 
Cincinnati, Georgetown & Portsmouth 
Railroad are permitted to run in over the 
tracks of the Traction company to the 
very heart of Cincinnati. The use of the 
tracks, together with power and over- 
head equipment, is supplied by the Trac- 
tion company. Under the arrangement, 
the headway allowed by the Traction com- 
pany is ten minutes, so that the con- 
venience may be secured of having the 
cars of the company operating for a dis- 
tance of five miles over the tracks of the 
Traction company and serving a popula- 
tion immediately tributary to the same of 
not less than two hundred thousand peo- 
ple. : 

The branch of the Traction company 
over which the cars of this company will 
cperate is the most heavily traveled of 
any line in Cincinnati, hence the advan- 
tage accruing to the railroad company be- 
cause of the large population served. The 
railroad company furnishes the cars and 
crews to operate the same, and the cars 
ure run under the rules and regulations 
which apply to the cars of the Traction 
company. 

All the freight handled by the Railroad 
company is received at Carrol street by 
the P. C. C. & St. L. R. R., for delivery 
in Cincinnati. Freight is also delivered by 
the latter company to the Cincinnati, 
Georgetown & Portsmouth Railroad fo be 
transported over the same. There is an 
enormous amount of freight handled daily 
by the road for the city for use in the 
construction of the new waterworks. The 
volume of this freight is constantly in- 
creasing, and will continue, not only dur- 
ing the completion of the waterworks, but 
thereafter as well, as this railroad is the 
only one connecting with the waterworks. 
The company has entered into a contract 
with the city of Cincinnati which runs 
for thirty-five years, under which its 
branch or spur running into the grounds 
of the waterworks is being operated. This 
arrangement or contract with the city of 


Cincinnati is regarded as a very valuable 
asset of the company, and will doubtless 
prove of signal advantage to the company 
during the years to come. 

Electric cars were first run on a regular 
schedule, December 1, 1902, and the re- 
ceipts to date have been twenty-five per 
cent more than during the corresponding 
time last year, although the fare has been 
reduced one cent per mile. The present 
regular rate is two cents per mile, with 
a slight reduction for mileage, trip tickets, 
ete. During the past season, the Coney 
Island branch, which had already been 
equipped for electric traction, carried 
over 65,000 people per month. 

The operating expenses and taxes dur- 
ing 1901 were $69,508, or about 81.5 per 
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cent of the gross earnings. The net earn- 
ing were $17,826, of which $10,080 was 
used in payment of interest on bonds, and 
$7,778 in meeting other charges. The 
general balance-sheet of the road on June 
30, 1901, showed that the common stock 
paid in amounted to $400,000, the pre- 
ferred stock $125,000, and the funded 
debt at four per cent, $252,000. The 
other liabilities brought the total up to 
$809,708. 

The business of the company in freight, 
express and passenger traffic has shown a 
steady increase for a number of years. 
This increase has been more marked 
since the present management has had 
charge of the property. It is believed 
that, with the use of the electric motive 
power recently installed, the business of 
the company will be augmented many 
fold. Under the old régime but two pas- 
senger trains were run each way daily. 
It is now proposed to have at least hourly 


© fe 

- e », ee = gee 
“ a ” 

nD 


yig 
vo 
a. eS aes oe 


ELECTRICAL REVIEW 


467 


Electrical Notes from Europe. 


By C. L. Durand. 


road installed a short branch of 

electric railroad in Paris, which 
runs along the Seine within the city 
limits and connects the Austerlitz depot 
with the new depot which has been erected 
on the Quai d’Orsay. As the operation of 
this short line has proved quite success- 
ful, the company is now taking measures 
to extend the electric portion of the road 
toward the suburbs to the south of the 
city, and proposes to run a four-track 
road as far as Juvisy, which is at a dis- 
tance of fifteen miles. The railroad com- 
pany has recently submitted a project of 
this nature to the Minister of Public 


A FEW years ago the Orleans Rail- 


It is proposed to build a number of new 
electric locomotives which will draw trains 
made up of the ordinary railroad cars, 
and making a speed of fifty miles an 
hour, besides a type of motor car of 
the double-truck pattern with motors 
mounted upon each truck. The car will 
have a cabin at each end for the motor- 
man and the various controlling devices, 
leaving the middle part for the passengers, 
somewhat as in the Metropolitan system. 


The new generating station which is 
now being erected at Antwerp for supply- 
ing the traction lines of the city will soon 
be completed. The main dynamo room 
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service each way over the entire line, 
with half-hourly, or even more frequent 
service to points near the city, including 
Coney Island and other near-by popular 
resorts. 

The following table, showing the rev- 
enue of the road for the past five years 
under the old system, shows how the com- 
pany’s business has been increasing, and 
gives some idea of what may be expected 
under the improved service now fur- 
nished : 


Works, and at the same time is making 
arrangements with the Thomson-Houston 
company to carry out the work and fur- 
nish the material for the new section. 
The system of distribution used in the 
new part will be the sdme as before. The 
generating station will produce three- 
phase current at 6,000 volts and twenty- 
five cycles. Two substations will be 
erected to supply the new section, and the 


EARNINGS OF THE CINCINNATI, GEORGETOWN & PORTSMOUTH RAILROAD. 


FOR YEARS ENDING JUNE 30, FROM 1897 To 1902. 


Year. Freight Passenger. Mail. 
1897..... $15,592.46 $34, 195.72 $4,001.66 
1898..... 19,170.02 33,768.79 3,963.82 
1899..... 21,342.55 87. 010.88 4,004.95 
1900..... 25,784.02 42,856.02 4,127.4 
1901..... 26,027.80 46,149.78 4,158.80 
1902..... 41,541.74 52,866.02 4,091.00 


The present earning capacity of the 
road being ample for protection, the 
stockholders, on December 3, 1901, 
authorized an issue of $1,500,000 new 
stocks and $1,000,000 bonds, having the 
same date canceled all of the old bonds 
and stocks. 


Miscellaneous t 
5,819.26 $623.70 $60,232.80 
5 164. 249.96 63,817.14 
6,645.82 588.90 70,092.55 
7,800.84 1,865.69 81,433.97 
8,244.57 752.80 85,833.70 
9,107.88 2,470.11 110,076.75 


current will be transformed to continuous 
current at 600 volts to feed the line. The 
generating station will be provided with 
a battery of accumulators of the Union 
type, giving 1,500 ampere-hours in order 
to provide for the irregularities of load. 


is 330 feet long and 160 feet wide, and 
will contain two rows of direct-coupled 
generating sets ranged on each side of a 
central passage. The engines are built 
to furnish 750 horse-power on normal 
running, but may work as high as 1,200 
horse-power. The eight engines forming 
a row are connected together by steam 
piping and are supplied by a boiler house 
located along the main building on each 
side. The building is now practically 
finished, and three of the groups will soon 
be installed to commence with. The 
lighting is to be carried out by three- 
phase alternators of 700 kilowatts ca- 
pacity, working at 6,300 volts. The alter- 
nators are to be excited by direct-current 
machines giving 120 volts, coupled to 
three-phase motors. In addition to the 
exciting dynamos a battery of accumu- 
lators is to be provided which will be 
charged at 120 volts from the exciters 
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and act as a reserve. The alternators will 
also supply current for different electric 
motors which will be used in the machine 
shops connected with the station, and also 
to operate the pumps of the boilers, be- 
sides the transport of the coal and auto- 
matic loading and conveying apparatus. 
The number of boilers used in the station 
is to be reduced as much as possible 
on account of the high efficiency of 
the engines which have been adopted, and 
the constructors have guaranteed one 
horse-power-hour for fourteen pounds of 
steam. The station is well situated as 
regards the coal supply, as the boats will 
unload the coal on the wharf running 
alongside the station, and it will be 
stored in coal-pits of large capacity. The 
coal will be conveniently handled by 
means of different electrically operated 
conveyors. If need be a coal supply can 
also be obtained from the railroad which 
runs near the station. 


The French Government has lately made 
an important decision relating to aerial 
telegraphy, and has issued a decree to the 
effect that hercafter the state is to have 
the monopoly of establishing wireless 
telegraphy stations and providing for 
communications of either an official or a 
private nature. This will fall to the 
charge of the Postal and Telegraph De- 
partment, which will control the new sys- 
tem in the same way as the telegraph and 
telephone lines. This decision was made 
after a report which was presented by the 
Minister of Commerce. This report 
states that at present the subject of aerial 
telegraphy is being actively taken up in 
France, and the different departments, 
such as the Marine, Colonies and Public 
Works, have already commenced to estab- 
lish posts for official use, and the question 
of communicating from the maritime posts 
to the war fleet and private vessels occu- 
pies a prominent place... Another point 
to be considered is the communication 
from the shore to certain islands, es- 
pecially in the colonial possessions, and 
the new system may either replace or run 
parallel to the existing cables. But in the 
present state of the science it seems im- 
possible to count upon a complete security 
in the exchange of the messages, so that 
two adjacent posts can work without dis- 
turbing each other, and it is possible that 
one post may receive messages intended 
for the other. It is foreseen that con- 
siderable trouble may arise from the es- 
tablishment of different aerial telegraphy 
stations throughout the country, and the 
minister concludes that these will be best 
avoided by carrying out all the work 
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under the direction of the government. 
Seeing that the state already possesses 
the monopoly of the telegraph and tele- 
phone system it is quite in order that it 
should also assume that of aerial teleg- 
raphy. The laws of May 2, 1837, and 
December 27, 1851, secure to the govern- 
ment the monopoly of all transmission 
of correspondence by telegraphy or other 
means. The minister claims that the gov- 
ernment is well acquainted with the needs 
of the public and will be fully able to 
supply them. As the new system needs 
skilled operators, the Telegraph Depart- 
ment has a well-trained personnel which 
is no doubt better qualified for this work 
than others. Jn the case where the new 
system would replace or run parallel to 
submarine cables the connection will be 
made to foreign countries, and it is es- 
pecially important that the department 
should have control of these lines. 


The question of substituting electric 
traction for steam upon the state 
railway system of Sweden is now 
being discussed. Some time ago a 
commission was appointed by the 
authorities to look into the matter; 
it was made up of a number of prominent 
electrical engineers and railroad officials. 
The commission has lately presented a pro- 
visory report which favors the substitu- 
tion of electricity for steam, but proposes 
to bring about the change gradually. 
Alternating current is found best adapted 
to the existing conditions, and this would 
be supplied at a sufficiently high tension. 
To feed the existing system of railways 
in the country it is pronosed to build no 
less than twenty-two large generating sta- 
tions, and these would supply the line at 
seventeen different points. The country to 
the north and central region has a number 
of powerful waterfalls which are not used 
at present and many of these could doubt- 
less be employed for the new stations. 
In the southern region it is probable that 
five central stations could be supplied 
with the peat briquettes which are made 
in that part of the country. The com- 
mission recommends that the change be 
brought about gradually so as to acquire 
a sufficient experience in the first instal- 
lations before changing the system com- 
pletely. F 


The same question is also being agi- 
tated in Hungary, and the Minister of 
Commerce, in a discussion of the railway 
budget for 1903, states that the question 
of using electric traction on the state rail- 
roads has attracted the attention of 
the government, Some time ago a promi- 
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nent engineer was sent to different coun- 
tries to gather details and make a report 
on the subject of electric traction on main 
railway lines. This report bears prin- 
cipally on the new Italian lines, and there 
is no doubt that important results have 
been obtained here, but it must þe re- 
membered that the introduction of the 
system is amply justified by the absence 
of coal mines and the necessity of import- 
ing the coal at great expense. The ques- 
tion is to be considered by the Hungarian 
Government, and the first experiments 
will be preferably made on the passenger 
system, leaving the freight service out of 
the question for the present. 


The yearly statistics of the Prussian 
Government relating to the number of 
engines and the power used in the pro- 
duction of current show a marked in- 
crease for 1902 over the preceding figures. 
In some cases the engines are used ex- 
clusively to produce current, and in others 


they drive dynamos in connection with 
other machinery. The increase in the 
total number of engines, as well as in the 
power, is best remarked by comparing 
the figures for the period 1891-1902, the 
latter year being given up to April 1. 
A sufficient idea may be obtained by com- 
paring the years 1891, 1898 and 1902, 
which give, respectively, a total of 983 
engines and 49,489 horse-power; 3,305 
engines and 258,726 horse-power; 4,928 
engines and 573,405 horse-power. It is 
seen that the power has increased more 
than ten times since 1891. As concerns 
the uses to which the current is put, the 
figures for 1902 are subdivided as fol- 
lows: For lighting alone, 3,624 engines 
giving 206,328 horse-power; for motors 
alone, 139 engines giving 33,168 horse- 
power; for both together, thirty-nine en- 
gines and 8,774 horse-power, the re- 
mainder being used for several purposes 
at a time, figuring 1,126 engines and 325,- 
125 horse-power, of which lighting and 
power also form a large part. The Rhine 
provinces in which the industries are so 
well developed come first in the use of 
current, having 1,182 engines and 126,932 
horse-power, then follow Westphalia, 
Silesia and Saxony, all of which have a 
greater number of engines than the Ber- 
lin district, but the total power is less. 
The Berlin district has in fact but 335 
engines, but many of these are large 
units, which bring the total power up to 
79,845 horse-power. 


< 

In Germany, electricity, among other 
curious results, has rehabilitated the dis- 
carded windmill. At Neresheim a wind- 
mill supplies power for thirty-six incan- 
descent lamps that light a large paint 
factory. Another in Schleswig-Holstein 
kecps up a steady current of thirty volts. 
At Düsseldorf a windmill winds up a 
heavy weight, the descent of which works 
a powerful dynamo. 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—XII. 


Notes on Progress in Europe and America. 
BY JOHN B. C. KERSHAW. 


i Nickel. 

In the note dealing with the nickel 
mining and smelting industry in Canada, 
which appeared in the issue of the ELEC- 
TRICAL Review for January 31, 1903, 
the writer referred to a new electrolytic 
process for parting copper-nickel alloys 
patented by the well-known electrometal- 
lurgist, Titus Ulke. The inventor has 
recently described this process in the 
Electrochemische Zeitschrift, and the fol- 
lowing details of the process are based on 
the information contained in that journal. 
The process is protected by U. S. A. 
patent No. 604,699, and by Canadian 
patent No. 75,192. It can be applied 
to all alloys of two metals, where one 
of these can be deposited from an acid 
solution with a low current density and a 
low electromotive force, and the other 
from a neutral or alkaline solution under 
reverse electrical conditions. Copper and 
cadmium are typical metals of the first 
class, while nickel, cobalt and zine are 
representative of the second class. The 
process is continuous in working, and in 
this respect differs from all previous elec- 
trolytic processes for separating nickel 
and copper. The alloy of copper and 
nickel containing most suitably twenty 
per cent of the latter metal is used as 


anode material in a bath containing acid 
copper sulphate solution as electrolyte. 
Copper is used as cathode material, and 
under these conditions both metals pass 
into solution at the anode, but only cop- 
per is deposited at the cathode. From 
2.5 to 3 per cent of the solution in the 
bath is withdrawn per twenty-four hours 
at regular fifteen-minute intervals, and 
fresh copper sulphate solution is added 
in order to keep up the original concen- 
tration. The solution withdrawn contains 
chiefly nickel sulphate with copper as an 
impurity. 

lt is treated with ammonium sulphate 
and is then allowed to crystallize. A 
double sulphate of nickel and ammonium 
is obtained in this way, and if contam- 
inated with much copper this impurity 
can be removed by recrystallization. The 
purified salt is dissolved in water, and the 
solution is then rendered alkaline with 
ammonia, and is electrolyzed in the hot 
state with lead anodes and nickel cath- 
odes. According to Ulke this process 
yields nickel of greater puritv and at less 
cost than any process yet in operation, 
and he is hopeful that it may prove able 
to compete with the usually employed 
“Orford” or “tops and bottoms” metal- 
lurgical process. Trials of the new proc- 
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ess at Sault Ste. Marie may be expected 


at an early date. 
Zine Extraction from Compostte Ores. 

The electrolytic and electrometallurgi- 
cal processes for the extraction of zine 
from mixed ores make but slow progress, 
and tha only process which has begn 
worked upon an extended scale of op- 
erations, and is still in industrial use, is 
that of Hoepfner. The Hoepfner process 
is designed for use with waste calcium 
chloride liquors from ammonia-soda 
works, and a concentrated solution of zinc 
chloride is finally obtained as a result of 
the preliminary leaching and chemical 
operations. This solution is then elec- 
trolyzed with carbon anodes and zinc 
cathodes, in a diaphragm type of cell, and 


the chlorine obtained at the anode is - 


utilized for the manufacture of bleach- 
ing powder. 

At Winnington, England, where Brun- 
ner Mond & Company has worked this 
process for some years, 1,663 tons of zinc 
and 5,000 tons of bleaching powder had 
been produced up to April 30, 1901; and 
the output at this works in April, 1902, 
was reported to be three tons of zinc and 
nine tons of bleaching powder per day. 
The zine obtained tests 99.95 per cent 
and finds a ready sale to the manufac- 
turers of cartridge cases. The writer is 
not aware that the Hoepfner zine extrac- 


tion process is operated at any other works 
in Europe; and it is possible that the re- 
cent heavy fall in the price of bleaching 
powder may necessitate a reduction in the 
output of this chemical at Winnington, 
unless an exceptionally high price can be 
obtained for the zine produced by the 
process. 

As regards other zinc extraction proc- 
esses, Danneel reports in the Zevts f. 
Elektrochemie of March 6, 1902, that the 
industry does not develop in Germany ; 


‘and that the success of the Strzoda proc- 


ess, Which was stated to be in operation 
at Boekenheim and Frankfort, is doubt- 
ful. As the Strzoda process depends up- 
on the use of zinc sulphate as electrolyte, 
this criticism is most probably correct; 
for all previous attempts to base success- 
ful extraction processes on the use of 
this electrolyte have failed. 

The Swinburne & Ashcroft -process, 
which depends upon the decomposition of 
the ore with hot chlorine gas and the 


electrolysis of the fused chlorides, is stall - 


in the experimental stage of its develop- 
ment; and although a large plant has 
been erected at Runcorn, Lancashire, no 
details can be obtained at present regard- 
ing the output of zinc. The process has 
undergone considerable modifications 
since originally patented; and it is still 
possible that in its final form the Swin- 
burne & Ashcroft process may solve the 
zine-ore problem, which is, to discover a 
process which will enable the metallur- 
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gist to recover all the valuable elements 

from mixed sulphide ores, containing zinc 

and lead as chief constituents, with silver, 

iron and manganese as impurities. 

The Production of Orygen and Hydrogen Gases 
by Electrolysis. 

The production of oxygen and hydro- 
gen by electrolysis would appear to be 
one of the most flourishing of the minor 
branches of electrochemical industry, and 
the fact that the first volume of the 
“Monographien uber Angewandte Elek- 
trochemie,” now being published by the 
firm of Knapp, of Halle, Germany, has 
been ddvoted to this subject indicates 
that in the opinion of the editor of this 
series, the industrial development ig per- 
manent, and is likely to become still more 
extensive. Plants for the production of 
oxygen and hydrogen by electrolysis have 
been installed at Tivoli, Roma, Milan, 
Zurich, Lucerne, Hanau, Brussels, Tou- 
louse, Montbard, and Oloron Ste. Marie 


in Europe, at Aldershot in England, and 
at lowa State College and Lehigh Univer- 
sity in America. Many different forms of 
apparatus have been patented, and are in 
actual use. The majority are diaphragm 
cells, using a solution of sodium hydrate 
as electrolyte, and iron or nickel for the 
electrodes. The Garuti type of cell is of 
this type, and is perhaps the most widely 
employed. The Schoop & Schuckert cells 
are other well-known types. In a large 
number of instances the gases are utilized 
for heating purposes. At Hanau the oxy- 
gen and hydrogen obtained by electroly- 
sis are employed for melting platinum; 
and in many accumulator and secondary 
cell factories in Germany, electrolytic 
oxygen and hydrogen have displaced 
hydrogen, obtained by the usual chemical 
method, for lead-burning purposes. The 
issue of the Centralblatt f. Accumula- 
toren u. Llementen-kunde for February 15, 
1903, contains an illustrated description 
of the electrolytic plant used, and 
manufactured, for production of oxygen 
and hydrogen, at the Accumulatoren- 
werke, Gottfried Hagen in Cologne, in 
Germany. This firm is agent for the 
Schoop type of lead decomposing cell, 
in which sulphuric acid of 1.23 Sp. Gr. 
is employed as electrolyte, with lead as 
electrode material. The special feature 
of this cell is the absence of a diaphragm. 
The electromotive force required cell 
lies between 3.3 and 3.6 volts and the cell 
yields under normal conditions, 97.5 litres 
hydrogen and 48.7 litres oxygen per elec- 
trical horse-power-hour. Assuming that 
the latter costs only one cent, a cubic 
metre equal to 35.3 cubic feet of the mixed 
gases, can be produced for between four 
and five cents. The oxygen obtained from 
the Schoop apparatus is of ninety-nine per 
cent purity, and the hydrogen, 97.5 to 98 
per cent. Readers interested in this use 
of detonating gas are referred to the issue 
of the Centralblaté named above, or to 
“Kngelhardt’s Monograph,”~published by 
Knapp, for further information: 
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Annual Report American Telephone 
and Telegraph Company. 
To the stockholders, for the year ending 
December 31, 1902: 
The results of the business for 1902, 
as shown by the treasurer’s statement ap- 
pended, were as follows: 


GroOSS reVenue..... ccc cece ence ccc eccncece 18.277.457.83 
Expenses, including interest and taxes...  5.H2.185.14 
Net revenuüue......ssssessssesososeso ses 7 R35,272.19 
Dividends paid.......s.nsesccesescessersece 6,584,403.7 

Carried to re8erVve..s.....scesoescsoosossseoo 522,246.71 
Carried to 8Urplu8.......essseesesesesssoonss 728,621.73 


The net output of telephones during 
the year was 624,714, making the total 
number in the hands of licensees 3,150,- 
320. 

The number of exchange stations at 
the end of the year was 1,277,983, an in- 
crease of 257,336. 

The total mileage of wire for exchange 
and toll service was 3,281,662 miles, of 
which 836,378 miles were added during 
the year. 

Including the traffic over the long-dis- 
tance lines, the daily average of toll con- 
nections was about 239,700, and of ex- 
change connections about 9,323,000, as 
against corresponding figures in 1901 of 
187,378 and 7,531,761; the total daily 
average of 1902 of connections, both toll 
and exchange, reaching 9,562,700, or at 
the rate of about 3,079,000,000 per year. 

The expenditure for new construction 
to supply the increasing demand of the 
public for telephone service, was larger 
than that of previous years, the propor- 
tion of increase bearing a close relation 
to that of the business before recited. 

The total amount added to construc- 
tion and real estate by all the companies 
constituting this system in the United 
States during the year 1902 was: 


For exchanges 2... ccc ccccccccccccccccscccecee $26,014,800 


For toll lines..........sseseecssosesesscsesesoo $282,000 
For land and buildings,.............ccceeceees 8,038,800 
$37,336,500 


The amount added in 1900 was $31,- 
619,100; in 1901, $31,005,400. 

The expenditure by this company in 
1902 for the construction, equipment and 
supplies required for its long-distance 
lines was $3,379,982, making the total 
investment in long-distance lines and 
equipment to the close of the year $22,- 
496,191. 

These figures show that the active de- 
velopment of the business, which has been 
characteristic of recent years, still con- 
tinues, nor are there any signs of a 
diminution of the demands upon this 
company and its operating companies for 
increased construction to meet the call 
for telephone service throughout the 
United States. There is hardly a section 
of the country in which it can be said 
that the point has been reached at which 
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the supply of telephone facilities equals 
the demand. During the past year the 
operating companies have made larger 
gains in their lists of subscribers than in 
any previous year, and, almost without 
exception, they look forward to a still 
greater increase in the near future. 
The demand for additional toll lines, 
aml the use of those already constructed, 
are greater than ever before. A striking 
illustration of the growth of the toll line 
business after it is established appears in 
the fact that the estimate for the coming 
year, merely for new circuits on the now 
existing long-distance lines which are 
operated directly by this company, calls 
for an amount cqual to about ten per cent 
of the entire investment made to date by 


. this company in its long-distance plant. 


Large as has been the investment in the 
past of this company and the operating 
companies associated with it, it is clear 
that to fulfill the duty of giving to the 
country a complete and comprehensive 
system of telephonic transmission, there 
must be a constant extension of facilities, 
involving a corresponding increase in in- 
vestment. It is even more true of the 
telephone business of this company and 
its associated companies than of any other 
like business, that the necessary facilities 
to cover the territory, which, in this case, 
is the whole country, must be supplied 
to the full extent required to mect the 
reasonable demands of the public. The 
users of telephones recognize the enor- 
mous advantage of a complete service 
such as is afforded by the Bell companies, 
and expect to pay a proper compensation 
for the same. There can be no room for 
doubt that whatever investment is neces- 
sary to enable the business to be done 
properly will receive an adequate return. 

During the past year the company re- 
ceived from the issue of new stock offered 
at par to its stockholders, the sum of $21,- 
226,122; $9,965,550 of this amount was 
received in January, 1902, from an issue 
authorized in 1901 and $11,260,572 in 
September, 1902, from an issue author- 
ized in 1902. The balance of the pro- 
ceeds of the latter issue was received in 
January, 1903. 

Further stock issues will undoubtedly 


‘be necessary in the future. 


An essential obligation on the part of 
tlis company and the operating com- 
panies with which it is associated is to 
use every effort to give to their patrons 
the best possible service. To do this the 
apparatus must be of the best design and 
quality, and must be installed under the 
most favorable conditions. More than 
that, the working force, including not 
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only the telephone operators who come 
in direct contact with the public, but all 
those upon whom is imposed the duty of 
keeping the apparatus in order and of ar- 
ranging with the public for its use, must 
be thoroughly trained, as well in the 
practical part of its work as in meeting 
and dealing properly with the public. 

There is no apparatus more complicated 
than that employed in telephony when 
organized on a large scale, and no condi- 
tions exist in which a failure to adopt 
and act upon a high standard, both of 
mechanism and of relations to the public, 
is more incompatible with success. 

This company and its associated com- 
panies are devoting their energies not 
only to that great development which the 
public interest requires, and which is so 
essential to the prosperity of the tele- 
phone companies themselves, but also to 
perfection of apparatus, the discovery of 
improved methods of operation, and the 
training and discipline of employés. 

In. former reports, reference has been 
made to the many features of engineer- 
ing and of mechanism in which constant 
improvements have been made from year 
to year. 

During the past year there has been 
even greater progress in the same direc- 
tion. More of the wires in the larger 
towns have been placed underground. 
At the present time about fifty-five per 
cent of the entire mileage of wires used 
for exchange service throughout the 
country is in underground conduits. To 
a greater extent every year the operating 
companies acquire land and erect build- 
ings specially designed to mect the re- 
quirements of modern exchange opera- 
tion, locating them at points from which 
the distribution of the wires can be most 
economically and effectively made. 

The introduction of the modern form 
of switchboard in the place of the older 
forms has progressed steadily. New and 
more effective cables have been designed 
and put into use, and in all the details of 
the work one improvement after another 
has been adopted as soon as it appeared 
that the adoption would contribute to the 
improvement of the service. 

During the past year, special efforts 
have been made to standardize the ap- 
paratus used throughout the country by 
this company and its operating com- 
panies, and to ensure that in all parts of 
the country the most efficient central 
office equipment, underground and toll 
lines, and subscribers’ station appa- 
ratus were employed. Much atten- 
tion has been given to methods of 
operating, and, while (perfection (has not 
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yet been attained, and probably can never 
be attained in so difficult an art as that 
of telephony, there is no doubt that the 
service of the Bell companies, both long 
distance and local, throughout the coun- 
try, has very generally improved. Every 
effort will be made to improve it still 
further, both by the introduction of bet- 
ter apparatus and by the adoption of 
better methods of operating, to the intel- 
ligent study of which the best men 
available are devoting constant attention. 

In the report of your directors for the 
year ending December 31, 1901, the fol- 
lowing reference was made to the com- 
petition of telephone companies not asso- 
ciated with this company: 


Competition from telephone companies 
not associated with this company has 
existed for several years, and is likely to 
continue in some places for some time to 
come. While it has in some localities 
affected the licensees of this company dis- 
advantageously, by reducing, for a time 
at least, the number of their subscribers 
and forcing them to meet competitive rates 
that are not based upon a proper recog- 
nition of the cost of doing the business 
or an adequate appreciation of the 
amount that should be set aside from 
earnings for maintenance, reconstruction 
and depreciation, the consequences of the 
competition to the business as a whole 
have not been of serious moment. The 
public in each community will determine 
for itself whether it is for its advantage 
that there should be two telephone ex- 
changes serving one body of people. It 
would seem as if but one conclusion on 
this point was possible. 

In any event, the comprehensive char- 
acter of the system of this company and 
its licensees, organized as the system is 
to afford uniform and adequate tele- 
phonic intercommunication throughout 
the country, and the intention and ability 
of the company and its licensees to give 
good service at fair rates, must ensure the 
permanency and prosperity of their busi- 
ness in the future as in the past. 


The developments of the past year con- 
firm the views then expressed. Since that 
report was presented to the stockholders 
there has developed a recognition on the 
part of many of the competing telephone 
companies, particularly those which 
were in the business in such a way as to 
be forced to look the situation in the face, 
that the rates generally adopted by them 
were much too low. It was very largely 
because of the belief on the part of these 
competing companies that they could do 
business at rates which were in fact be- 
low the cost of supplying the service, that 
they succeeded in making their competi- 
tion with our companies in some instances 
effective by offering to give service at 
abnormally low rates. Moveover, their 
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apparent views as to what rates were re- 
munerative werc, as was but natural, ac- 
cepted to some extent by the public. It 
is but reasonable to assume that, by 
reason of the admissions of many of the 
most prominent of these competing com- 
panies, based no longer upon the repre- 
sentations of promoters but upon their 
actual experience, the public will be edu- 
cated to a recognition of what are proper 
and reasonable rates for telephone service; 
in which event our companies will be in a 
position to relieve themselves of what is 
substantially the only ill effect that has 
followed from competition, namely, the 
reduction in certain localities of the rates 
charged to subscribers to a point which 
allowed no profit, and in some cases in- 
volved a loss. 

The public has also in some instances 
during the past year seriously considered 
the question whether or not there should 
be two telephone exchanges serving one 
community, and has come to the conclu- 
sion that a duplication of telephone serv- 
ice was undesirable. We believe that this 
sentiment will grow, in which event it 
will be the fault of the Bell companies 
if their facilities, their service and their 
relations to the public are not such as to 
secure for them proper recognition. 

The most important single transaction 
concluded during the year was that briefly 
referred to in the last annual report, by 
which the controlling interest in the capi- 
tal stock of the Western Telephone and 
Telegraph Company was acquired by this 
company. The Western company pur- 
chased the majority interests in the stocks 
of the Cleveland Telephone Company, 
the Michigan Telephone Company, the 
Northwestern Telephone Exchange Com- 
pany, the Southwestern Telegraph and 
Telephone Company and the Wisconsin 
Telephone Company, before held by the 
Erie Telegraph and Telephone Company. 

The revenue of the Western company, 
derived from its holdings of stocks and 
other securities of the above-named com- 
panies, during the first year of its organi- 
zation, has been sufficient to provide for 
two dividends of two per cent each upon 
its preferred stock, which were paid in 
August, 1902, and February, 1903, re- 
spectively. The second dividend does not 
appear in the accounts of the company 
for 1902. 

During the past year, by agreement be- 
tween this company and the operating 
companies with which it has contracts, 
a new and simpler plan for determining 
the amount to be paid this company as 
rental for telephones has been adopted, 
which plan involved a substantial reduc- 
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tion in the rentals paid to this company 
from and after January 1, 1902. This 
modification of the rental arrangement 
was clearly justified by the existing con- 
ditions. It is believed that it will work 
to the advantage, not only of the oper- 
ating companies, but of this company. 

If this reduction in rentals had not 
been made, the amount carried to surplus 
on the books of this company for the year 
1902 would have been substantially 
greater. 

For the directors, 
FREDERICK P. Fisa, 
President. 


COMPARATIVE STATEMENT OF EARNINGS 
AND EXPENSES. 


EARNINGS. 
i 1901. 1902. 

Dividends. .........cceceecees $1, QR8, 207.68 $6 023,523.20 
Rental of instruments...... 2,647 907.64 2,209,378.52 
Telephone traffic............ $,583,446.74 4,199, 708.59 
Real estate.........seececeee 36,680.16 56,080.54 
Interest.....cccscsccccsccccee 399,579.26 698,816.48 

Miscellaneous ............e0% 995.51 PRA 
$11,606,816.94 $13,277,457.83 

EXPENBES. 

Expenses of administration. $772,424.30 $964,827.80 
Legal expenses....... esse. 99, 138.04 124,645.57 
Interest and taxes..........- 1,276,559. 20 1,970,947.99 
Telephone traffic..........+. 2,060,409.54 2,381,764. 28 
$4.208,531.08 $5, 442,185.14 
Net revenue......scccecesces $7,808,285.86  $7,835,272.19 
Dividends paid.............. 5, 050,028.75 6,584,403.75 
Balance.........c.cescees $2,318, 262.11 $1,250,808. 44 
Carried to reserves.......... $1,377,650.74 $522,246.71 
Carried to surplus.......... 970,611.37 728,621.78 
$2,318, 262.11 $1 250,868.44 


The officers of the American Telephone 
and Telegraph Company are as follows: 

Frederick P. Fish, president. 

Edward J. Hall, vice-president and 
general manager. 

William R. Driver, treasurer. 

Charles Eustis Hubbard, secretary. 


New York Electrical Society. 

The two hundred and thirty-third 
meeting of the New York Electrical So- 
ciety was held March 18. Over 300 mem- 
bers and their friends listened to the lec- 
ture of Professor R. H. Thurston, of 
Cornell University, on “Steam Turbines 
to Date.” The lecture was a masterly 
summary of the subject. 

The following members were elected: 
J. L. Moriarty, Charles E. Mandelick, 
Charles E. Wingate, Max J. Levy, Robert 
Lee Hailey, Farley Osgood, W. B. Spell- 
mire, Frederick J. Chisholm, Wilham H. 
Moon, John L. Flagg, Oskar Friedrich, 
Joseph ‘Treanor McNaier, John B. 
Ketcham, Eugene Toussaint, Arthur L. 
Case and Joseph. W., Scott. 
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NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CXLVITI—X-LIGHT AXIOMS. 


In these notes some principles of im- 
portance in the application of X-light to 
medicine were first stated, illustrations 
and descriptions of apparatus embodying 
them being given. A few of these princi- 
ples which might well be called X-light 
axioms will be mentioned again as they 
are of sufficient importance to be repeated 
until they are adopted. 

First Axiom—No X-light should strike 
a patient except the smallest beam which 
will cover the arca to be examined, photo- 
graphed or treated. 

Second Axiom—No direct 
should strike the observer. 

Third Axiom—The physician must be 
able to make all the adjustments of the 
X-light without interrupting the examin- 
ation by removing his eyes from the 
image on the fluorescent screen. 
= Fourth Axiom—The physician must be 
able to orient himself in relation to the 
patient and the source of X-light at all 
times during the examination without 
removing his eyes from the image on the 
fluorescent screen. 

Fifth Axiom—To avoid distortion the 
fluorescent screen must be, during the ex- 
amination, always held with its surface 
normal to the central ray of X-light. 

It is regretted that the importance of 
these ideas is not yet recognized, as may 
be seen by examining the illustrations in 
books and articles of the writers on the 
subject and catalogues of makers of A- 
light apparatus. 

The first of these axioms whose im- 
portance I discovered was the most obvi- 
ous—the need of regulating the amount 
and quality of the X-light while making 
examinations without removing the eyes 
from the image on the fluorescent screen. 
Several means were tried: (A) placing 
a rheostat controlling the speed of the 
static machine within reach of the ob- 
servers hand; (B) altering the distance 
between the terminals of the X-light tube 
by an external magnet operated by a 
lever within reach of the observer’s hand ; 
(C) by a compound spark-gap in series 
with the tube and operated by a lever 
within reach of the observer’s hand; (D) 
by a tube in which I operated the Crookes 
potash regulator automatically by heat 
produced by electricity and controlled by 
a lever within reach of the observer's 
hand; (E) by a rheostat within reach of 
the observer’s hand which regulated the 
current passing through the primary of 
the induction coil. 


X-light 
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I soon after realized the importance of 
being able to orient myself in relation to 
the patient and the source of X-light at 
all times during an examination, with- 
out removing my eyes from the image on 
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the fluorescent screen. ‘Phe best method 
found was described in notes exv and cxvii, 
March 19, 1901, and more fully in note 
exlili, March 7, 1903. Many mechanical 
modifications of this will no doubt be 
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centric non-radiable diaphragm plate: 
which could be centered with the central 
ray of the source of X-light used to illu- 
minate the patient; the area of the beam 
being limited by the size of the hole in 
the diaphragm. The next to enclose the 
tube in a non-radiable box having a simi- 
lar non-radiable diaphragm. e n 

The importance of allowing no direct 
light to strike the observer was naturally 
the last to be recognized. The means to 
prevent this were to employ the smallest 
diaphragm, that the observer might be 
beyond the beam of X-light, and the use 
of a non-radiable fluoroscope, when the 
examination required him to stand in the 
direct beam; illustrated in note exvi, 
February 2, 1901, and described in note 
cxxxix, June 14, 1902; again described 
and illustrated more fully in note exlv, 
March 14, 1903. 

Though a certain amount of apparatus 
constructed in accordance with: these ideas 
has already been described, some improve- 
ments are of sufficient importance to be 
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made, but to be effective they must em- 
body the principle, the statement of which 
was one of the valuable contributions to 
X-light literature. 

The importance of allowing no X-light 
to strike the patient except the smallest 
beam that would cover the area to be ex- 
amined, was next recognized. My first 
attempt to embody this idea in mechanism 
was described and illustrated in the Inter- 
national Dental Journal for September, 
1896. The result was an adjustable con- 


considered in the two or three following 
notes. 


NOTE CXLIX—ON THE FORM OF THE 
OPENING IN THE DIAPIIRAGM PLATE 
OF THE X-LIGHT TUBE BOX AND ON 
MEANS OF ADJUSTING THE SIZE OF 
TIHE BEAM OF X-LIGHT. 


The opening in the diaphragm plate of 
the X-light tube box should be rectangu- 
lar for diagnostic and photograph work, 
because this is the form of the fluores- 
cent scree candy photographic: plate. If 
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we use a round opening, the section of the 
cone of X-light escaping from the tube 
box is a cirele (if the cone is cut at right 
angles to the axis), as shown in Fig. 1. 
While the patient will be illuminated by 
the whole cone, it is evident that the only 
part of the illumination which will be 
useful, will be that included in the rec- 
tangular area of the largest plate or 
screen—Fig. 1—which can be enclosed 
by the circle S. All the X-light which 
strikes the patient outside the rectangu- 
lar area PS is objectionable, for it is un- 
wise to expose a patient unnecessarily, 
and the excessive illumination fogs the 
photographic plate and blurs the image 
on the screen in two ways. The direct 
light illuminates the tissues where not 
needed, the resulting irregularly reflected 
light in the body helps to conceal the 
structure of the parts under observation. 
(Note x, January 5, 1898; note xciv, 
April 11, 1900.) X-light escaping into 
a room fills it with a potential mist 
(note xciv, April 11, 1900) which pene- 
trates to the screen or plate in all di- 
rections (Boston Medical and Surgical 
Journal, April 25, 1901), if the ordinary 
fluoroscope or plate-holders are used. The 
only way of preventing the resulting 
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graphic plate. As the proportions of the 
length and breadth of the ordinary screens 
and plates are about four to five, the pro- 
portions of the opening in the diaphragm 
plate should bear the same relations to 
each other. I have, however, in the figures 
shown a diaphragm plate in which the 
opening is a square, as I consider the 
fluorescent screens and photographic 
plates should have this form, which I 
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recommend to the manufacturers. The 
principle of the diaphragm plate here 
shown is as applicable to oblong openings 
as to squares. If, however, the opening 
were made longer in one direction than in 
another, it would be necessary to mount 
the diaphragm plate on a revolving plate 
or else to mount the tube box in the same 
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metre, as recommended in these notes, 
some means of bringing it within reach 
must be devised. I have designed means 
of making this and all other adjustments 
of the tube and light by electric motors 
controlled by switches on a consol within 
reach of my hand, in the way employed 
in my medical rheostats, already de- 
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scribed, but such methods are too refined 
to be accepted at present, therefore all 
the methods which will be illustrated are 
mechanical. 

Description of Diaphragm Plate and 
Adjustment of Size of the Opening—Fig. 
2 is a front view of a diaphragm plate 
attached to the slide S of the tube box 
TB. The opening of the diaphragm plate 
when fully expanded, as shown in the 
figure, has an area of forty-nine square 
centimetres. By turning the milled head 
MH the size of the opening can be re- 
duced or the X-light entirely cut off. 

Figs. 3 and 4 show the mechanism by 
which this is accomplished. Each of the 
diaphragm leaves has a rack R (Fig. 3). 


| When the two leaves are superimposed as 
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diffused illumination from injuring the 
sharpness of the image on the fluores- 
cent screen or photographic plate is to use 
the non-radiable cryptoscopes and plate- 
holders described in earlier notes. Even 
with these, the injurious effects of the 
unnecessary light in the direct beam can 
not be eliminated. Therefore the form 
of the illuminated area should conform to 
that of the fluorescent screen or photo- 


way, either of which complicates the mat- 
ter. This is another reason for figuring 
a square opening. To meet the conditions 
of the first and third axioms, we must be 
able without removing the eyes from the 
image on the fluorescent screen to change 
the size of the opening in the diaphragm 
plate. As the diaphragm is beyond the 
reach of the observer, when the tube is 
placed at the standard distance of one 


in Fig. 4, the pinion P passes through 
both, and when turned, moves one leaf in 
one direction, the other in the opposite 
an equal amount, making the opening and 
closing symmetrical about a centre. The 
central portions of the leaves are made 
of lead plates two or more millimetres 
in thickness, that the surroundings of the 
diaphragm opening may be non-radiable. 

Method of controlling the opening from 
a distance: ‘The milled head MH has a 
square hole in it. Into this hole fits the 
projection of the spiral spring SP (Fig. 
2) of the regulating handle RH. The 
regulating handle is supported in any 
position by the adjustable arm AR. Fig. 
5 is a perspective view showing the parts 
in position; Fig. 5a, front view. 
Method of controlling the position of the 
diaphragm plate (Fig. 2): A screw S 
operated by a milled head MH 2 and 
handle RH 2 supported by the arm AR 2, 
moves the diaphragm plate transversely 
to the tube box. Movement at right 
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angles to this in the same plane is effected 
by a similar handle RH 3 supported by 
the arm AR 3 and operating the rack R 
through the pinion P. By means of these 
handles, the diaphragm plate can be cen- 
tered with the central ray so that the 
opening and closing are symmetrical about 
this ray, a matter of importance to be 
spoken of later. As mentioned in earlier 
notes, the form of the diaphragm opening 
when the light is used for therapeutic 
purposes does not require to be a square, 
as the diseased areas seldom have that 
form. The round opening may therefore 
be useful in such cases. To get an easily 
adjusted round opening, the iris dia- 
phragm may be attached to the diaphragm 
plate. As, however, a mask is used in 
such cascs, the hole in which only exposes 
the necessary area of the patient, it is 
adequate to use the square opening, thus 
saving the extra cost. 


ELECTRICAL REVIEW 


The central ray marker, distance and 


position finder is permanently attached 
to the diaphragm plate, following its 
movements; therefore, as the position of 
the diaphragm plate is controlled by the 
handles RH 2 and RH 3 (Figs. 2, 5 
and 5a, note cxlix), it is evident that the 
same handles enable the observer to locate 
the position of the source of X-light by 
moving the diaphragm plate until the 
image of the central ray marker shows as 
a circle on the screen, as in Fig. 4, note 
cxliii, and Fig. 6, note exlix. Then the 
source of light is under that circle in a 
direct line (note cxvii, 1901, and note 
cxliii, 1903). As the diaphragm plate 
is mounted with the opening concentric 
to the central ray marker, it is evident 
that the beam of light is concentrically 
disposed about the central ray. The 
method by which the physician is always 
able to keep the fluorescent screen with 
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NOTE CL—ON THE FORM OF THE MOUNT- 
ING FOR THE CENTRAL RAY MARKER, 
DISTANCE AND POSITION FINDER, AND 
ON THE METHOD OF ADJUSTING 
THEM DURING AN EXAMINATION 
WITHOUT REMOVING THE EYES FROM 
THE IMAGE ON THE FLUORESCENT 
SCREEN. 

Axiom 4 stated that the physician must 
be able to orient himself in relation to 
the source of light and the patient at all 
times during the examination without re- 
moving his eyes from the image on the 
fluorescent screen. The apparatus de- 
scribed in notes cxv and ecxvii, March 19, 
1901, and more fully in note cxlili, March 
7, 1903, enables this to be done. An im- 
proved form of mounting is here shown. 


its surface normal to the central ray, as 
it must be to avoid distortion of the 
shadows of the patient’s organs on the 
screen, is simply to be sure that the image 
of the central ray marker on the screen 
is free from distortion and this soon be- 
comes instinctive. Where it is desired to 
have the tube in a direct line under some 
selected spot of the body, as recommended 
by Williams (page 66 of “Roentgen Rays 
in Medicine and Surgery”), a lead ring 
about fourteen millimetres in diameter 
should be placed either on the patient’s 
skin or clothing over the spot. The 
image of the central ray marker is then 
centered with the ring, appearing as a 
darker and smaller ring inside the image 
of the lead ring on the fluorescent screen. 
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NOTE CLI—ON MEASURING THE DISTANCE 
OF THE X-LIGHT WITHOUT RE- 
MOVING THE EYES FROM THE 
FLUOROSCOPE. 


It is often necessary in making a diag- 
nosis with the cryptoscope to vary the 
distance of the source of X-light without 
removing the eyes from the image on the 
fluorescent screen, as, for example, to get 
a preliminary idea of how far below the 
surface a foreign body or aneurism is, and 
to know at any moment the distance of 
the source of X-light and how much it 
has been moved to allow the variation in 
the shadows to give us the information 
we desire. 

If a physician is provided with a tube 
box mounted, as shown in the figures in 
these notes, with the central ray marker, 
distance and position finder! attached to 
the diaphragm plate and controlled as 
shown, this can be done by mounting a 
non-radiable scale along one edge of the 
fluorescent screen. It then is only neces- 
sary to move the screen until the image 
of the central ray marker comes into 
convenient relations with the scale. The 
diameter of the image on the screen of 
the distance finder shows at once the dis- 
tance of the source of X-light (note 
exliii) and bv noticing how fast this 
changes, as the source of X-light 
changes, and observing at the same time 
the change in dimensions of the shadow 
of the object under investigation, the 
relative changes give information in re- 
gard to the distance below the surface 
at which this object is situated. The 
scale is best made of a strip of lead 
notched at intervals of ten millimetres, 
with smaller, or millimetre, notches be- 
tween. 


NOTE CLII-—-ON ALTERING THE QUALITY 
OF X-LIGHT WITHOUT REMOVING 
THE EYES FROM THE IMAGE ON THE 
FLUORESCENT SCREEN. 


This may be done by means of handles 
operating the spark-gaps in series with the 
tube (note cxil) or with a tube such as 
was shown in earlier papers, in which 
the Crookes potash regulator was placed 
in shunt circuit, and operated by heat 
produced by the same current used to ex- 
cite the tube; the amount of current pase- 
ing through the regulator being adjusted 
bv the size of the spark-gap in the regu- 
lator circuit. The second is the form of 
regulation figured here and the novelty 
of the method consists in altering the 
spark-gap and, consequently, the charac- 
ter of the light, when the tube is at the 
standard distance for fluoroscopic exami- 


` 1I have applied the name Orienter to these instru- 
ments. 
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nations, or beyond the reach of the un- 
aided hand. Fig. 5, note cxlix, shows this 
clearly. A rack is attached to the tube 
box. This rack bears a wire which slips 
through a ring in the head of the wire 
of the spark-gap of the regulator. A 
pinion controlled by the left-hand handle 
—RH 4—operates the rack, thus chang- 
ing the length of the spark-gap of the 
regulator circuit, which alters the degree 
of the vacuum and, consequently, the 
character of the X-light until it is suited 
for the examination. No fluoroscopic 
diagnosis is satisfactory unless the qual- 
ity of the X-light can be controlled with- 
out removing the eyes from the image on 
the fluorescent screen during the whole 
examination. It is on account of the im- 
perative necessity for such control that I 
have written so much at different times 
on this subject. I should like to see 
fluoroscopic examinations receive the at- 
‘tention which their importance in diag- 
nosis merits. 

NOTE CLIII—ON METHODS OF MOUNTING 

THE ROENTGEN PENETRATION GAUGE. 


All gauges in which metals in varying 
thickness are used to test the intensity 
of X-light are Roentgen’s, whether they are 
called Smith’s or Jones’s. This note is 
not intended, therefore, to describe a new 
gauge, but to show convenient methods of 
mounting an old one. In note cliv a new 
form of cryptoscope is figured with a 
mirror inside. I have mounted a penetra- 
tion gauge, which when not in use acts as 
a cover for the mirror, Fig. 1. By means 
of a milled head on the outside the gauge 
can be turned down between the eyes and 
the fluorescent screen, Fig. 2. With this 
construction the gauge is acted on by the 
X-light, which has passed unchanged 
through the fluorescent screen and a 
separate fluorescent screen is mounted on 
the gauge. Another construction is to 
mount the gauge on the outside of the 
cryptoscope with a hinge enabling it to 
be turned back when not in use. Either 
method ensures the gauge being at hand 
when wanted. As diffused light should 
always be excluded in all photometric 
work, the rod controlling the size of the 
opening in the diaphragm plate, Figs. 2, 
5, 5a, note cxlix should be turned until 
the opening of the diaphragm is so small 
that the penetration gauge more than 
ccvers the illuminated area of the fluores- 
cent screen. Pure tin in sheets one one- 
Lundredth of a millimetre in thickness 
makes a convenient gauge, which might 
be adopted as a standard, to enable ob- 
servers to report the penetrating power of 
the light used, for the benefit of others. 
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NOTE CLIV—ON KEEPING THE MERCURY 
i PUMP HOT. 

I have shown why an X-light tube 
should be heated during exhaustion. The 
pump also requires heating, but on look- 
ing up the literature I found that the 
idea was not original, having been ad- 
vanced by Rood years ago, therefore it 
was not considered in my notes on pump- 
ing. However, as I have not yet seen any 


Notre 158—Fia. 1.—CRYPTOsSCOPE WITH PENE- 
TRATION GAUGE TURNED BACK AND ACTING 
AB COVER TO MIRROR. 


one who is now using a hot pump, I 
mention the matter and describe a method 
of lubricating the stop-cocks, for it will 
be found on trial that none of the ma- 
terials in use will answer. All seals must 
be mercury. The best lubricant I have 
vet found after a considerable search 
among inorganic materials is graphite, of 
the fineness used by electrotypers. To 


heat the pump it is placed in an oven of 
wood below the metal oven, described in 


Nore 153-Fia. 2.—PENETRATION GAUGE 
TURNED Down IN FRONT FOR USE. 


earlier notes, for holding the tube during 
pumping. A few holes must be bored near 
the top of the pump oven, otherwise the 
bottom. will be much colder than the top. 
The front of the pump oven should be 
made of glass that the operation of the 
pump may be observed. 

D 


‘Commercial Wireless Telegraphy. 

The London Times of March 30 an- 
nounces that regular commercial trans- 
mission of news by the Marconi system 
between Cape Cod and Poldhu, in Corn- 
wall, has been undertaken on a contract 
basis, news to be sent day by day to the 
Times. 
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Boston Local Section of the Ameri- 
can Institute of Electrical 
Engineers. 

The Boston local section of the Ameri- 
can Institute of Electrical Engineers 
held a meeting on Thursday evening, 
March 26, for the purpose of effecting a 
permanent organization. There were 
about 150 present, who showed a very 
active interest in the matter. It was 
decided to effect a joint organization 
with the Massachusetts Institute of Tech- 
nology electrical society. Mr. C. L. Ed- 
gar was elected president, and Mr. R. W. 
Eaton, local secretary. The executive 
committee consists of President C. L. 
Edgar, Dr. Louis Duncan, Mr. C. B. Bur- 
leigh, Dr. A. E. Kennelly and Mr. Walsh. 
Abstracts were read of the car-lighting 
papers presented at the February meet- 
ing of the Institute in New York city, 
and of the discussion. Mr. J. F. McEl- 
roy, of Albany, also presented a special 
paper upon car lighting. 
Philadelphia Section of American 

Institute of Electrical Engineers. 

The next regular meeting of the 
Philadelphia branch of the American In- 
stitute of Electrical Engineers will be 
held at the Engineers’ Club, of Philadel- 
phia, 1122 Girard street, on Monday, 
April 6, at 8 P. M. 

The papers relative to high-tension 
transmission, presented at the New York 
meeting of the Institute on March 27, 
will be presented at this meeting, and 
discussed. 

The meeting promises to be very in- 
teresting, as a number of well-known en- 
gineers, who are particularly interested 
in the subject of high-tension transmis- 
sion, have promised to be present and 
take part in the discussion. 


The Electric Club. 

The first annual report of the Electric 
Club, of Pittsburg, has been issued. This 
attractive booklet bears the date of March 
19, 1903, the anniversary of the club’s 
organization. The report covers about 
sixty pages, and ie artistically arranged 
and illustrated. The names of the mem- 
bers are listed alphabetically. A feature 
of the work taken up by the Electric Club 
during the past year has been the for- 
mation of classes for the study of techni- 
cal subjects, under the instruction of 
various engineers of the Westinghouse 
Electric and Manufacturing Company. 
Besides a well-equipped technical library, 
there are all the various electrical and 
mechanical magazines for the research of 
the members. The club has proved a 
great success. 
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Power Transmission on High-Tension Lines. 


The One Hundred and Seventy-fourth Meeting of the American Institute of Electrical Engineers, Held at 12 West 
Thirty-first Street, New York City, Friday, March 27, 1903. . 


the meeting to order at 8.20 P. M., 
and said in part: 

“Associate members to the number of 
200 were elected this afternoon, and two 
were elected to full membership from as- 
sociate membership—Professor B. V. 
Swenson, assistant professor of electrical 
enginecring in the University of Wiscon- 
sin, and Mr. James Swinburne, president 
of the British Institution of Electrical 
Engineers. The board of directors has 
established a membership to be known as 
‘students of the American Institute of 
Electrical Engineers.’ These students 
will not be corporate members of the In- 
stitute, but this action is intended to 
bring into touch with the Institute young 
men, particularly those who are taking 
college courses. The dues will be low—$3 
a year. Such members will be entitled to 
the monthly announcements and the 
monthly copies of the transactions, but 
not to the bound volumes, without addi- 
tional payment. It is thought this will 
bring in touch with the Institute a great 
many young men who will profit thereby, 
and who will be in training to become for- 
mally connected with the Institute later. 
This is a part of the development of our 
work with colleges, and is in line with 
the establishment of local meetings in 
different colleges, quite a number of such 
meetings being in operation at the pres- 
ent time. 

“The subject of the meeting this even- 
ing is ‘Power Transmission on High- 
Tension Lines.” The invention of the 
steam engine underlies the progress of 
the nineteenth century. Cheap and 
abundant mechanical power has been a 
prime factor in that advancement. The 
railroad, the steamship, the machine shop, 
the factorv, the rolling mill, the modern 
printing-press and the mine hoist are de- 
velopments which are based upon the 
steam engine. If the coal supply be shut 
off, the whole mechanism of our modern 
civilization comes to a standstill. There 
have been two lines of development, one 
of the engine for producing power, the 
other of machines and appliances for 
utilizing power. On the one hand, the 
development has been toward engines of 
large output to secure higher efficiency, 
and, on the other hand, its lead of innu- 
merable tools and machines has sprung 
up which require power often in small 
units and sometimes at varying speed. 


P ienet Charles F. Scott called 


The development of the engine and of the 
machines for utilizing power has been 
much more rapid than that of the ap- 
pliances for transmitting and distribut- 
ing power from the source to the con- 
sumption. All of the various agencies, 
shafting, belting, and various types of 
mechanical, pneumatic and hydraulic 
transmission—the primitive methods of 
transmission—found their ready limita- 
tions in efficiency, in capacity or in dis- 
tance. It was because it filled this missing 
link so effectively that the electric motor 
and electric power distribution have had 
so phenomenal a development. Electric 
distribution is so far superior in point of 
flexibility, efficiency and effectiveness to 
other methods that it has superseded 
them, except in the most limited fields. 
But the transcendent characteristic of 
electric transmission is its application to 
long distances. Compared with preced- 
ing methods of transmission, the electric 
distances are infinite. 

“Electric transmission in its unique 
and infinitesimal form has replaced the 
speaking-tube by the telephone, and has 
given new possibilities to human speech. 
So, also, it has given to power develop- 
ment—the vital element in the industrial 
and commercial progress of the past cen- 
tury—possibilities of a new order. It not 
only transmits and conveys, but it has 
made available a new source of power— 
not beds of stored energy, but waterfalls 
of wasting energy. 

“The relation between distance and 
voltage is well known. The past ten or 
a dozen years have witnessed a steady 
advance in the voltages in commercial 
use. Additions from the experimental 
and undeveloped regions of high voltage 
have been conquered and brought into the 
domain of commercial service. The line 
between that which is practicable and 
that which is indefinite and uncertain has 
continually advanced. Each increase in 
voltage introduces new problems, new 
classes of phenomena are revealed, and 
difficulties more complex are encountered. 
Problems in construction and design and 
installation of apparatus, problems in in- 
sulators and line construction, problems 
in lightning and static protection, prob- 
lems in switching, controlling and meas- 
uring current, have been presented and 
solved with each advance in voltage. It 
has not been so many years since 100 or 
200 kilowatts to be transmitted twenty or 


thirty miles at 10,000 volts was consid- 
ered a somewhat remarkable undertaking. 

“The changes from the conditions of 
ten years ago to those of to-day have been, 
step by step, along the lines of scientific 
and engineering progress. The advance 
has been an evolution. The problems in 
transmission have been engineering prob- 
lems; they have been far-reaching prob- 
lems. Electrical theory, mathematical for- 
mule, the brilliant inventor, the skillful 
designer, the careful experimenter and 
the intelligent operator have all contrib- 
uted to the continuous solution. One of 
the prime factors in the advance has been 
experience and the ability to interpret ex- 
perience and make it a foundation for 
further advance. The purpose of the 
Transmission Committee of the Ameri- 
can Institute of Electrical Engineers is to 
so utilize experience. Mistakes have been 
made; they have been overcome. Expe- 
rience has demonstrated what is success- 
ful. There is no'credit to the electrical 
engineering profession in reducing the 
efficiency of electrical enterprise by re- 
peating mistakes. The responsibilities 
which rest upon the profession call for 
the most efficient cooperation for the 
climination of inadequate methods. We 
must crystallize, through present practice, 
that which should be made standard prac- 
tice. We must make definite the steps 
already taken and lay the foundation for 
the future. 

“The progress in high-tension tranz- 
mission is indicated by the transformer 
statistics of one of the large manufac- 
turing companies. Transformers for 10,- 
000 volts and over have been built during 
the past twelve years. Units recently 
built have three times the output of the 
largest transformers of five years ago. 
The aggregate output has been over a 
million kilowatts. The average kilowatt 
output per month during the past year is 
equal to the total output during the first 
seven years. The output of the past two 
years has exceeded that of the preceding 
ten years. 

“I repeat that the transmission prob- 
lem is an engineering problem. It is not 
a sunple one. It is difficult; it is com- 
prehensive; it is not a one-man problem, 
to be solved by some individual with a 
peculiar scheme; it is a problem for the 
engineering profession. It is one to 
which the engineers who operate plants, 
who use apparatus, as well as those who 
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invent and design, must contribute. We 
must cooperate. After we have helped 
one another all we can, there are still 
problems which will tax the most able 
and most active.” 

Secretary Ralph W. Pope then an- 
nounced that at the meeting of the board 
of directors, after the canvass of the 
nominations, the following ticket had 
been formulated: For president, B. J. 
Arnold, of Chicago. C. O. Mailloux was 
nominated by two of the directors, but his 
nomination was withdrawn at his per- 
sonal request. The nominations for vice- 
presidents are: Calvin W. Rice, W. S. 
Barstow, Ralph D. Mershon; for mana- 
gers, Dr. Samuel Sheldon, W. C. L. 
Eglin, George F. Sever, A. H. Armstrong; 
for treasurer, George A. Hamilton; for 
secretary, Ralph W. Pope. 

President Scott then called upon Mr. 
Ralph D. Mershon for the first paper of 
the evening, which was a contribution 
to a discussion on 
Specifications of a Standard Insulator 
Pin.” These introductions to the discus- 
sions were all printed in the ELECTRICAL 
Review for March 28. 

Mr. Mershon stated that he had a num- 
ber of written contributions to the dis- 
cussion which take up the various points 
involved, and read these contributions as 
a means of opening the discussion on the 
subject itself. He wished to state, however, 
that his object in writing his introduction 
was to get discussions sufficiently full on 
which to base recommendations to the 
Standardizing Committee for a standard 
pin—standard in some respects, at any 
rate to get a start on the matter. The 
first was a contribution to the discussion 
by Mr. H. M. Gerry, Jr., of the Missouri 
River Power Company, who said: 

“It is too carly in the development of 
high-tension transmission to attempt to 
make standard the details of construction. 
Such action at this time by the Institute 
would result not only in failure, but 
would have a tendency to prevent ad- 
vancement in this line. However, a full 
discussion by the membership can not 
fail to be of great advantage and profit 
at this time. 

“Mr. Mershon has suggested the 
adoption as standard of certain forms of 
wooden pins, the designs of which con- 
form to common construction. Most en- 
ginecrs of experience, however, would be 
in favor of a diameter greater than one 
inch at the top of the pin, and a greater 
length of thread than two and one-half 
inches. Wooden threads most frequently 
fail by shearing, and the strength in this 
particular is greatly increased by a larger 
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diameter of pin and a greater length of 
thread. The longer thread is an advan- 
taga, also, in preventing the insulator 
from tipping out of line, when the fitting 
is loose between the thread of the pin and 
that of the insulator. 

“The shoulder of the pin, as suggested 
by Mr. Mershon, has certain disadvan- 
tages for heavy construction. On account 
of the rounding off of the top of the 
cross-arm, this form of shoulder does not 
bear well, and the sharp corner at the 
point of greatest strain introduces an 
element of weakness. A form of shoulder 
which has been used by the writer with 
considerable success tapers at an angle 
of sixty degrees and fits into a counter- 
bore in the top of the cross-arm. With 
this design the pins may be driven to a 
firm bearing at the top of the cross-arm, 
which has the effect of steadving the pin 
and increasing the strength of the con- 
struction at this point. 

“In leu of the form of thread pro- 
posed by Mr. Mershon, the writer sug- 
gests a design in which the square top of 
the thread is as wide as the groove, re- 
sulting in increased area of wood to with- 
stand shearing strains. The threads of 
the insulators are always stronger than 
those of the pins, and for this reason the 
form of thread as proposed has consider- 
able advantage. This form of thread may 
also be easily and readily cut, in either 
seasoned or unsecasoned wood, and the 
depth not being so great the pin is 
stronger at the bottom of the thread.” 

The next contribution was by Mr. 


William R. C. Corson, electrical engineer,’ 


of Hartford, Ct. Mr. Corson said: 

“Mr. Mershon’s method of developing 
the table of dimensions of the proposed 
pin is so rational that criticism of it is 
dificult. Briefly stated, of course, this 
method assumes the pin in general use as a 
basis, and mathematically determines the 
diameters of pins of different length which 
shall be capable of sustaining the same 
tension at their extremity as will this pin. 
In other words, the safe load that may be 
applied at the top of the proposed pins 
is of constant value in all. This value is 
not discussed in the ‘Introduction,’ and 
feeling that its determination would be of 
interest to me and might prove of value, 
I have made a series of tests in a Seller's 
machine to ascertain the value of s in 
equation 1 for the ordinary locust pins 
under the actual conditions of support 
suggested. 

“Six standard locust wood pins were 
selected at random from a supply on 
hand. The larger diameter of the shank 
varied from one and seven-sixteenthg 
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inches to one and one-half inches, while 
the smaller diameter was uniformly one 
and eleven-thirty-seconds inches. These 
wcre supported in a one and one-half 
inch hole in a hard-wood block, and the 
measured tension applied about four and 
one-half inches from the block, the exact 
distance of the point of application be- 
ing measured. 

“The load was very gradually applied 
in increments of a few pounds and the 
amount noted when the first separation 
of the fibre appeared. Most of the speci- 
mens showed distress at from 700 to 750 
pounds, with maximum strength of about 
ten per cent above this. One specimen, 
however, showed a crack at 600 pounds, 
and an ultimate strength of 1,083 pounds. 
The average value of s determined from 
the tension at which the first fibre separ- 
ation appeared was 11,130 pounds per 
square inch, and the average value calcu- 
lated from the maximum loads sustained 
was 3,623. The value of s calculated for 
the specimen cracking at 600 pounds was 
"280. While this is somewhat below the 
average, due to an apparent defect in 
the wood, it is probably best to assume 
that for a maximum load s should not be 
greater than 9,000. Assuming this value, 
the maximum load that may be applied 
to the proposed pins at a distance from 
the cross-arm equal to the designation of 
size would be as follows: 


Size of Pin Value 
Inch. of P. 

§ 557 

7 639 

9 615 

11 610 

13 621 

15 694 

17 670 

19 700 


“Of course, these values of P would be 
identical but for the difference between 
the actual diameter selected and that of 
the theoretical pin. The average value 
is 636 pounds, which may be considered 
the maximum load which the standard 
pins will sustain at the point designated. 

“Even with very generous factors of 
safety, it would appear that the pins sug- 
gested would prove of ample strength 
to withstand the side strains .to which 
they may be subjected. For heavy work and 
for end holes, an insulator carrying the 
wire at some distance below the top of 
the pin would, of course, increase the 
strength of the construction. A table of 
standard insulators could, perhaps with 
advantage, be prepared so proportioned 
between groove and bottom of threaded 
bore as to maintain the stress on the pin 
within the allowable safe values for the 
various tensions applied. | 

“I would call attention to. one seemin 
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error in the table of the dimensions of 
the proposed pins. In this paragraph 
headed ‘Designation? the following ap- 
pears: ‘It is proposed to designate that 


portion of the pin above the cross-arm 


of the stem of the pin,’ and further, ‘It 
is proposed to designate a pin by the 
length of its stem.’ From this definition 
the stem of the pin would have a length 
equal to the sum of the dimensions ‘A’ 
and ‘G’ of the table. This would be for 
the five-inch pin shown in the table five 
and one-quarter inches, and thus is not 
equal to the designation.” 


Another contribution to this discussion - 


was by Mr. C. L. Cory, of San Francisco. 
Mr. Cory said: 

“The mechanical strength of insulator 
pins for use on long-distance transmission 
lines has been given much consideration 
by electrical engineers in California dur- 
ing the past six years. For the most part 
the insulator pins in use are wood. On 
the 33,000-volt, eigthy-three-mile, double- 
circuit, three-phase transmission line of 
the Edison Electric Company, from its 
Santa Ana power-house to the city of Los 
Angeles, iron pins with porcelain sleeves 
are used, and this transmission is the 
most notable system in California at the 
present time using insulator pins other 
than wood. 

“Eucalyptus has been found to be per- 
haps the best wood to use for insulator 
pins. After being turned up and threaded, 
they are usually treated with hot linseed 
oil. This treatment is desirable more on 
account of the protection which such 
treatment gives the pin against weather 
than on account of the insulating quali- 
tics of the oil or oil treatment. 

“It should be understood in this con- 
nection that an insulator pin should be 
depended upon only to support the in- 
sulator. The insulator in turn should be 
depended upon to provide the necessary 
insulation for the line wires. No pin 
after being in use for a few years on a 
pole line can maintain to any marked 


degree the insulating qualities originally 


existing, due to such oil or paraflin 
treatment. 

“The tests were made in the electrical 
laboratory of the University of California 
for the purpose of determining how near 
the pins generally in use in California 
conform to the proposed standard pins 
suggested by Mr. Mershon. In the test 
twenty-two pins were broken. These were 
not selected particularly for the test, but 
were taken at random from a large lot 
of such pins which were to be used in con- 
struction work. Of these, twelve were of 
the size generally in use on transmission 
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lines where the voltage does not exceed 
30,000 volts. These pins are eleven and 
one-half inches long, including shank and 
stem, the latter being six and seven- 
eighths inches in length. The other ten 
pins tested were of the size used on the 
lines of what has been known as the Bay 
Counties’ Power Company, now the Cali- 
fornia Gas and Electric Corporation, and 
the Standard Electric Company. The line 
voltage in each of these transmission 
systems is from 40,000 to 60,000 volts. 
These pins are fifteen and three-quarter 
inches long, including shank and stem, 
the latter being ten and one-eighth inches 
long. 

“These pins do not exactly conform in 
size or length or stem with any of the pro- 
posed standard pins. Below, however, is 
given the comparative dimensions of the 
two samples of pins tested and the near- 
est sizes of the corresponding proposed 
pins. For sake of comparison, a seven- 
inch pin, as proposed, is contrasted with 
a six and seven-eighths inch tested pin, 
and eleven-inch proposed pin is contrasted 
with a ten and one-eighth inch tested 
pin. The above dimensions refer to the 
length of the stem of the pin as suggested 
by Mr. Mershon. 

“In general the dimensions of the pro- 
posed and tested pins agree fairly well. 
The most marked difference is in the di- 
ameter of the portion of the pin which is 
threaded to receive the insulator. It 
seems evident that one inch is not a suff- 
cient diameter for the thread of the pin 
for all sizes. If there is any burning of 
the pin just below the insulator, the in- 
evitable result will be the breaking of the 
pin at the bottom portion of the thread. 
Such a break will usually leave the pin, 
except the threaded portion, standing in 
the cross-arm, while the insulator, with 
the threaded portion of the pin inside, 
will hang suspended on the line wire. 
This sort of break has often been observed 
on high-voltage transmission lines. 

“The average results, referring to the 
‘real breaking load’ of the tests of the 
two pins, are, respectively, 1,085 pounds 
for the six and seven-eighths inch pin, 
and 2,310 pounds for the ten and one- 
eighth inch pin. The character of breaks 
in the two pins, however, is not the same. 
Almost without exception the six and 
seven-eighths inch pins were broken ap- 
proximately square off at the cross-arm. 
The larger pins, however, split in the 
stem, the beginning of the split being 
just at the bottom of the thread. 

“It seems from the tests that the shank 
is the weakest part in the six and seven- 
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eighths inch pins, while the stem, and 
particularly the upper portion of the stem 
or thread, is the weakest part of the ten 
and one-eighth inch pins. 

“The variation of the ‘real breaking 
load’ for the different six and seven- 
eighths inch pins tested is from 705 
pounds minimum to 1,360 pounds maxi- 
mum. For the ten and one-eighth inch 
pins this variation is from 1,475 pounds 
minimum to 3,190 pounds maximum. 

“During the progress of the test it was 
observed that the allowable ‘breaking 
load’ was least when the pin was turned 
in the cross-arm so that the strain was 
across the grain of the pin, while the 
greatest allowable ‘breaking load’ corre- 
sponded with the position of the pin in 
the cross-arm, so that the strain was 
parallel to the grain of the pin. In the 
tests, as made, no particular care was 
taken to turn the pins in anv fixed posi- 
tion relative to the grain of the pin and 
the direction of the strain applied. 

“For good construction on lines using 
30,000 to 60,000 volts, a larger pin must 
be used. It does not seem, however, that 
any good reason exists for a great num- 
ber of different sizes of pins, as it would 
seem probable that the two sizes tested 
might be used to fulfill almost every re- 
quirement for transmission work where 
wooden pins are at all allowable. 

“In many respects an iron pin is bet- 
ter than one of wood. In the first place, 
to secure sufficient strength in the shank, 
the wooden pin must be of such a large 
diameter that the size of the cross-arm 
is necessarily increased. In addition, 
using an iron pin, the insulator can be 
held down on poles or supports, where the 
tendency of the line wire is to raise or 
pull the pin out of the cross-arm. In 
using wooden pins, this is usually pre- 
vented by driving a nail through the 
cross-arm into the shank of the pin. 

“An iron insulator pin, possessing 
many desirable features, has been de- 
signed for use on the extensive transmis- 
sion lines of the Vancouver Power Com- 
pany, of Vancouver, British Columbia, 
the design being due to Mr. Wynn Mere- 
dith, of San Francisco. In general, the 
pin consists of a steel bolt, approximately 
twelve inches long. A cast-iron sleeve, 
four and one-quarter inches long and fit- 
ting closely to the cross-arm, fills the 
space between the thread and corresponds 
to the stem of the ordinary wooden pin. — 
The thread of the pin is made of lead, 
this lead thread being cast upon the end 
of the steel bolt, the steel bolt first being 
chopped or made ragged, so that the lead 
is held firmly to the steel bolt after being 
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cast. The tests upon this form of pin 
have not as yet been completed, but as 
soon as possible the results will be pre- 
sented to the Institute.” 

The fourth and last contribution to 
this part of the subject was by Mr. D. L. 
Huntington, electrical engineer of the 
Washington Power Company, Spokane, 
Wash. Mr. Huntington writes as fol- 
lows: 

“Wooden pins are subject to so many 
uncertainties where used in connection 
with very high voltages, especially where 
the atmosphere contains salt, smoke or 
dust, that it seems desirable to abandon 
their use for such purposes, wherever possi- 
ble, and to substitute a metallic pin. The 
construction of a long-distance line for 
60,000 volts led the writer to make some 
investigation as to what could be done in 
this direction without excessive cost. 

“It was decided that a drop-forged or 
a turned steel pin would be so expensive 
as to exclude either, even if the time at 
our disposal would have permitted. 

“Experiments were made with cast- 
iron pins almost identical in dimensions 
to that shown in Fig. 2 of Mr. Chesney’s 
paper, except that it was cored out inter- 
nally so as to make its weight about ten 
pounds. The diameter of the shank was 
two and one-eighth inches. This pin sus- 
tained a load slightly in excess of 3,000 
pounds, suspended from near the end of 
the threaded portion, before fracturing. 
Fear was felt, however, as to what might 
occur under the sudden strain of a line 
parting in winter time, with the possi- 
bility of the fracture of several pins at 
a time due to the sudden shock. 

“To avoid this, several designs were 
made of pins cut from round steel bars of 
one inch and one and one-eighth inches 
in diameter. The difficulty in securing 
a satisfactory shoulder for the pin at the 
cross-arm proved serious. Furthermore, 
it was feared that with a pin of that 
small diameter the cross-arm would be 
~ likely to burn out at the pin hole, as the 
interior surface of the hole would be 
comparatively small for distributing the 
leakage currents to the cross-arm. More- 
over, actual experience with wooden pins 
has shown more or less conclusively that 
with a shank diameter of two inches or 
greater there is little or nothing to fear 
from this trouble. 

“As a result of these several difficulties, 
we have desioned and adopted a pin 
eighteen inches long, made of one and 
one-eighth inch round milled steel bar, 
and having a shoulder and a shank cast 
upon it, as shown. This pin, we find, 


will begin to bend when loaded with 
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about 1,000 pounds at the upper end— 
the shank being rigidly supported. This 
is much lower than the results obtained 
by the cast-iron pin referred to above, but 
it is believed that it is more reliable and 
that it is sufficient for nearly all ordi- 
nary work. In addition, the steel bar 
will not snap off under sudden shock, but 
will support the insulator and line safely 
even when badly bent. 

“We were unable, in the time at our 
disposal, to investigate what could be 
done in the way of malleable castings ef 
a design somewhat similar to the cast- 
iron pin mentioned above, but it is the 
writer’s opinion that it would prove a 
fruitful line of investigation. 

“High freight rates in the West and 
a higher initial cost will doubtless make 
some of those in charge of the construc- 
tion of such lines hesitate at the extra ex- 
penditure (in our case it was about 
double the cost of eucalyptus pins), but 
it is in the line of safe and conservative 
engineering, and certainly strengthens 
the weakest link in our high-voltage 
chain—our lines.” 

Mr. Percy H. Thomas, of New York, 
said it would be a great gain to those who 
hope to get information from the report 
of the committee if the characteristics of 
the different types of wood to be used 
could be discussed—oak, eucalyptus and 
locust. 

The contributions to the discussion of 
Mr. F. O. Blackwell’s paper on “The 
Testing of Insulators” were then read. 
The first contribution was from Mr. M. 
H. Gerry, Jr., who said there could be no 
complete set of tests to determine the de- 
sign, shape, material and dimensions best 
suited for a given voltage, as it was not 
only a matter of experiment, but of skill 
and judgment in properly interpreting 
the results of many tests in relation to 
service conditions. For class insulators 
it is usually sufficient to inspect them for 
physical defects, such as cracks, bubbles 
and incorrect dimensions. A certain per- 
centage of the insulators should also be 
tested for proper annealing and for 


mechanical strength. A chemical analysis — 


of the glass of a few of the insulators is 
also desirable. Electrical tests of glass 
insulators are unnecessary, as the physi- 
cal inspection will reveal everything that 
can be found by an electrical test. Porce- 
lain insulators are more difficult to test 
than are glass insulators on account of 
many defects being covered by the glaze. 
For very high voltage, porcelain insu- 
lators should be tested electrically and 
should also be carefully inspected during 
the process of manufacture, and before 
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the glaze is applied. This is especially 
desirable with insulators built up of sev- 
eral parts and cemented together by 
glaze or other material. Defects in in- 
sulators of this type are difficult to de- 
tect, even by electrical tests, unless they 
are in pronounced degree. 

Mr. Mershon said that between glass 
and porcelain, it seemed to him, that 
about the only advantage, other things 
being equal, that porcelain has over glass 
for transmission work is that of mechani- 
cal strength. Sometimes it has that ad- 
vantage and sometimes it has not. It 
is a fact, however, that in some forms of 
insulator—in some complex forms—it is 
possible to get the porcelain insulator 
cheaper than the glass one. He found that 
to be the status in one or two cases. When 
the insulator is large, so that it takes the 
form of a very heavy central portion of 
glass, with long, thin petticoats, it seems 
to be almost impossible to make it of 
glass and have it symmetrical. The thin- 
ner portions cool first, and the insulator 
is taken from the mould and the weight of 
the outer portions distorts the inner por- 
tion of the insulator, which is still hot. 
An advantage has also been claimed for 
porcelain over glass, because of the lesser 
hygroscopic effects on the porcelain insu- 
lator, but he thought in most power trans- 
missions the small amount of power nec- 
essary to dry up whatever moisture will 
get on the surface of the insulator in that 
way would not be serious and you could 
not tell the difference. As a matter of 
fact, the losses of insulators from high 
voltages show practically no difference 
that could be detected between glass and 
porcelain in any measurements that he 
had made. 

A contribution from Mr. W. L. Waters, 
of Milwaukee, Wis., was then read. 

“The form of potential wave given by 
modern alternators differs very much from 
a sine wave. The worst case commonly 
met with is that of a three-phase alter- 
nator wound for high voltages. These 
machines have usually three slots per pole, 
and the wave form shows pronounced har- 
monics of five and seven times the funda- 
mental frequency, but the effect of this 
distortion on breakdown voltage of an in- 
sulator is inappreciable. The only com- 
mercial machines which have wave forms 
which would affect the accuracy of the 
results to any extent are the old single- 
phase revolving armature machines with 
projecting poles on the armature, which 
show a pronounced third harmonic. But 
these machines are seldom met with now. 


- The charging current in a test on insula- 


tors or an overhead line generally. con- 
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forms more or less to the potential wave 
form of the alternator, and whether the 
current is lagging or leading, the dis- 
torting effect on the wave form is slight, 
and with all ordinary excitation and loads 
on the alternator the effect on the insula- 
tor test will be inappreciable. 
“Generally speaking, an insulating ex- 
ample will stand momentarily a voltage 
strain which, if continued long enough, 
will break it down; and this time effect 
is most marked in solid insulators. <A 
gas, such as air, does not show this. When 
air is going to break down under a given 
strain it will do so almost as soon as it 
is applied, except where the insulation of 
the air is subsequently weakened by a 
violent brush discharge. Solids show this 
effect to the greatest extent, and liquids, 
such as oil, to a lesser extent. And I have 
found that in insulating materials where 
this effect is most marked, differences in 
wave form have little effect upon the 
breakdown voltage; it seems to be the 
mean voltage or possibly the R. M. S. 
voltage which decides the breakdown. In 
air the wave form has quite an appreciable 
effect, and the difference between a peaked 
wave and a flat wave may be as much as 
twenty per cent of the sparking distance. 
Porcelain insulators show very markedly 
this time effect; they will stand a much 
higher potential if applied instantane- 
ously than they will if applied continu- 
ously, and as far as can be seen from the 
experiments I have made, they appear to 
conform with the rule mentioned above 
and are practically unaffected by wave 
form. The sparking distance in air, on the 
other hand, being considerably affected 
by wave form, shows at once the unsuit- 
ableness of using a spark-gap as a volt- 
meter if there is any doubt about the 
wave form. And I have found that unless 
in the hands of a very careful and ex- 
perienced man, a spark-gap was not of 
very much use in accurate work. Using 
needles as electrodes, the voltage seems 
to vary so much with the conditions of 
the points, the state of the atmosphere, 
the proximity of other high-tension con- 
ductors, ete., that consistent results can 
not be obtained in ordinary work. Using 
amalgamated brass balls, one inch in 
diameter, gave better results, but they are 
far from satisfactory. I think there is 
only one really satisfactory way of 
measuring high voltages, and that is, by 
means of a voltmeter transformer con- 
nected straight across the insulator be- 
ing tested. This method is accurate and 
ig direct reading, and there is no chance 
of mistake and no continual trouble fix- 


ing and adjusting your spark-gap. Re- 
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liable voltmeter transformers can be made 
for all ordinary voltages for a few hundred 
dollars, and the use of one would save its 
cest in worry and hard work in a very 
short time. 

“The above remarks are strictly only 
applicable to voltages up to 50,000, as I 
have had no experience with higher volt- 
ages. But I think that with shght changes 
they will apply to the highest voltages at 
present in use.” 

Mr. P. Lincoln then read his introduc- 
tion entitled “Transportation and Relative 
Location of Power and Telephone Wires,” 
and the following contribution by Mr. H. 
M. Gerry, Jr., was read: 

“Mr. Lincoln has discussed the most 
important requirements of telephone con- 
struction in connection with high-ten- 
sion transinission lines. There is no ces- 
pecial difficulty in installing a successful 
telephone circuit, which will give satis- 
factory service and reasonable safety 
in operation, on a pole line carrying from 
50,000 to 60,000 volts. 

“In regard to transposition: Mr. 
Lincoln advocates the transposition of 
the telephone wires only, but it is de- 
sirable also to transpose the main power 
circuits in order to reduce to a minimum 
the voltage to ground on the telephone 
circuits. But few transpositions of the 
power circuit are required, and the serv- 
ice as a rule is materially improved 
thereby. Where there is considerable 
lightning, arresters should be installed 
on the telephone circuits, of a design 
similar to those used on lightning cir- 
cuits. The ordinary telephone lightning 
arrester is an undesirable and unsafe 
piece of apparatus for this purpose.” The 
writer presented a sketch of the telephone 
arrangement devised by him, which 
gave excellent results in  serviœ. 
Especial attention was called to the short 
gaps across the line, to the location of 
the lightning arresters, and to the re- 
peating coils, which should be insulated 
for at least 5,000 volts, and may be im- 
mersed in small glass jars containing 
transformer oil. 

“The Missouri River Power Company, 
with which the writer is connected, 
regularly maintains a very satisfactory 
telephone service on its 50,000-volt 
transmission lines between Cañon Ferry 
and Butte, a distance of sixty-four miles, 
and this service is rarely interrupted, 
even during the most severe lightning 
disturbance. Under normal conditions 
there is no potential on this telephone 
line, and only the slightest hum can be 
detected.” 

Mr. Lincoln—There is one point upon 
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which possibly my discussion is not quite 
clear, and that is in regard to the trans- 
position of the power circuits. I have 
stated that it is not of very great im- 
portance. My reason possibly is not 
very clear in the paper, and it is this—a 
telephone line ought to be so made that 
it will at all times operate, even if one 
leg of the power line is dead-grounded. 
If it is made to operate under these con- 
ditions, it will operate under the normal 
conditions of an untransposed power line, 
because the normal static potential in- 
duced in the telephone line by an untrans- 
posed power line is vastly less than that 
which will be induced in the telephone 
line by grounding the power line, so that 
if the telephone line is installed so as to 
run under grounded conditions, that is, 
with the power line grounded, it will cer- 
tainly run with an untransposed power 
line. 

Mr. P. H. Thomas suggested that it 


‘is possible to insulate the telephone wires, 


perhaps for 30,000 or 40,000 volts in an 
extreme case, and at the end of the line 
put the primary of a transformer and 


from the telephone the secondary, mak- 
ing very high insulation between the 
primary and secondary. Thus it would 
be possible to protect the operator, and 
since statie disturbances do not induce 
potential between the two wires, it should 
not disturb the speech. The same result 
may possibly be accomplished with con- 
densers, by connecting two condensers in 
series between the two pairs of wires and 
putting the telephone in between the con- 
densers, not connected with the line. In 
this case it will probably be necessary to 
put a choke coil between the condensers 
and ground its middle point. The charg- 
ing current of the condensers will be 
neutralized by going through two halves 
of the coil in opposite directions, and a 
telephone winding could be taken from 
the same core. By preventing the tele 
phone line from reaching a high poten- 
tial, a practical solution may be ob- 
tained, and this method should be tried. 
Mr. Chesney presented his paper on 
“Burning of Wooden Pins on High-Ten- 
sion Transmission Lines,” and read a 
contribution by Mr. M. H. Gerry, Jr. 
Mr. H. W. Buck, Niagara Falls—In 
regard to the point which Mr. Chesney 
spoke of regarding the “digesting the 
thread of the pin,” I found many pins on 
the Niagara transmission where disinte- 
gration had occurred at the top of the 
pin, and it would crumble into white 
powder. We recently had some of the 
powder analyzed by chemists, and they 
found it to be nitrate salt, which would 
look as if nitric acid was found in the 
static discharge of the pin and had at- 
tacked the wood, forming a combination 
of nitrogen salt. In this connection I 
want to say that about six months ago 
we built an experimental single-phase 
line about two miles*in length, which we 
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operated for five months at 75,000 volts. 
The conducting wires of the line were 
iron, tied with copper tie wires. At the 
end of the five months’ test, the galvan- 
ized iron had turned black, although the 
iron guy wires remained in their original 
bright condition, so that the blacking of 
the wires was not due to atmospheric 
conditions. We took down the wire and 
noticed it was disintegrated on the sur- 
face to the depth of several thousandths 
of an inch. The copper tie wire was di- 
gested to a certain depth, though not as 
much as the iron, which also looks as if 
a nitrogen compound was forming in & 
thin film around the conductor at this 
high voltage, due to brush discharge, and 
attacking the metal. This indicates some 
trouble may be experienced when high 
voltages are used, on account of the 
formation of a salt due to the well-known 
action of nitrogen and oxygen in static 
discharge, thus forming nitric acid with 
the moisture of the atmosphere and the 
compound attacking the metal conductor. 

Mr. Carl de Muralt—It may possibly 
be interesting to you to know that while 
the general practice in America is to use 
wooden pins, in Europe it is just the op- 
posite, and practically all the high-poten- 
tial installations use iron pins; and more 
than that, while here very often the whole 
pole is treated with as little iron as pos- 
sible, in Europe there are quite frequently 
poles constructed entirely of iron, with 
iron pins, and the only insulation relied 
upon is the insulation proper. I believe 
this does away with the burning of pins, 
cross-arms and poles. I do not think there 
is very much difficulty in the way of 
avoiding mechanical strains, which have 
been alluded to several times to-night— 
with regard to the insulator pin, a way 
to get around that is to fix the pin into 
the insulator by means of a cement which 
will take up any such strain, and in a 
great many installations that I know of 
cement made of a mixture of litharge 
and glycerine has been used with, as far 
as I know, very good results. It seems to 
me that it is a very good scheme to lay 
the entire insulation into the insulator, 
and then let the rest of the pole take care 
of itself. I know of one installation, in 
fact two, where they are operated at 26,- 
000 volts, using American glass insula- 
tors, and iron pins and iron poles; and 
another one which is using 25,000 volts, 
and has porcelain insulators, I believe of 
a German make, but of a type very similar 
to the type brought out by Mr. Locke in 
this country,and using iron pins on wood- 
en poles part of the way, and iron pins 
in walls and on any kind of a support on 
the other portion of the road. Both of 
these installations have not given any 
trouble whatever, and they are among 
some of the best high-voltage installations 
in Europe, so that I think that may be 
taken as representing pretty good prac- 
tice. 

Professor W. S. Franklin then read his 
paper and exhibited a model in regard to 
the distribution of electromotive force 
and current along a single-phase alter- 
nating-current transmission line, after 
which the meeting adjourned. 
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Electrical Patents. 


An improvement of. an important na- 
ture in electric cranes has been devised 
by Mr. George Mitchell, of Naco, Ariz. 
This resides in means for preventing the 
overwinding of the hoist-chains of cranes. 
The crane is of substantially the usual 
construction, comprising a hoisting-drum 
and its motor. Im addition thereto a 
chain and block or sheave is emploved. 
The elements are combined with an elece- 
tric circuit, including the motor, and 
means controlled by this sheave or block 
are employed for automatically opening 
the motor circuit, when the sheave rises 
to a predetermined height. In the 
specific construction preferably employed, 
the hoisting tackle is the same usually 
employed, the hoist-chain carrying a pul- 
ley block upon which the carrying wheel 
is swiveled. The motor which operates 
the winding-drum is included in a multi- 


MEANS FOR PREVENTING THE OVERWINDING OF 
. Horst-CHains oF CRANES. 

ple are circuit. In order to prevent the 
block or sheave from rising high enough 
to engage the winding-drum and thus en- 
danger the apparatus, it is desirable that 
the motor shall be stopped automatically 
before such position is reached. For this 
purpose the inventor places a fuse in the 
multiple arc branch in series with the 
motor, so that by short-circuiting the mo- 
tor the multiple arc circuit will be opened 
by the blowing of the fuse. For this pur- 
pose spaced contact arms are arranged on 
the trolley directly beneath the drum and 
in the line movement of the pulley block, 
these arms being connected with the motor 
circuit between the motor and the fuse 
The pulley block constitutes the cir- 
cuit closure, and thus should it rise suf- 
ficiently high it will enter between the 
arms and contacting therewith close the 
circuit, consequently short-circuiting the 
motor and blowing the fuse. 

The Westinghouse Electric and Man- 
ufacturing Company has just obtained 
control of a series of patents issued on 
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means for and methods of heating rivets. 
The inventions are grounded upon the 
idea that a rivet, to be thoroughly effec- 


METHOD or Heatine RIVETS. 


tive, should, after it is upset as com- 
pletely as possible, fill its grip—that is, 
the hole or holes in the plate or plates 
in which it is placed—and in order to 
accomplish this the point of the rivet 
should be heated to a less degree than 
the intermediate portion, so that when 
pressure or blows are applied to it, that 
portion which is enclosed by the plates 
will first be upset. The inventor of the 
method is Mr. Henrik V. Loss, of Phila- 
delphia, Pa., and in carrying the inven- 
tion into practice he employs a clamp that 
is adapted to engage an intermediate por- 
tion of the shank of the rivet, this clamp 
forming or being connected to one pole 
of a source of suitable electric energy. 
A support or contact for holding the rivet 
at or near its head is also emploved, and 
this constitutes or is connected with the 
other pole of the source of electric energy. 
As a result, a current passed from the 
clamp through the rivet to the support, 
or vice versa, heats to a very high degree 
that nortion of the rivet which it traverses, 


but leaves the other points comparatively 
cool. The relative positions of the poles 


- with tha shank and the head of the 


rivet determine the amount of uneven- 
ness in temperature throughout the 
length of the rivet, and, by the described 
method, the rivet may be heated in the 
holes to be filled or previously to be- 
ing placed therein. Several patents have 
been granted on the specific machines for 
performing the method, which has also 
been patented in its broadest aspect. 


Sa se ee 
Rapid Gains in Advertising Pat- 
ronage. 

[From the Fourth Estate.) 

The ELECTRICAL Rerview, of which 
Charles W. Price is the publisher, seems 
to be making rapid gains in advertising 
patronage, and has just adopted a new 
dress of type. 
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Nernst Lamp Tests. 

This is a communication from Mr. J. 
Stottner, giving the results of some life 
tests of the Nernst lamp, which he be- 
lieves show better results than those con- 
ducted last year by the Phvsikalisch-Tech- 
nische Reichsanstalt, which results were 
reported in the ELerctricaL REVIEW, 
July 26, 1902. The results to which the 
author here refers wera made by the 
Electrical Standardizing Testing and 
Training Institute, of London. Ten lamps 
are reported upon, and the number of 
hours during which each burned is given, 
but no figures are mentioned for the con- 
sumption of energy. The following is a 
substance of the report: 


Lamp No. Hours. 
16 926 


Cause of Failure. 
Filament broken. 
Filament broken. 

Still burning. 


19 574 Connection to filament broken. 
20 50 Heating coil broken. 

21 176 No apparent cause. 

22 500 Filament broken. 

23 470 Filament broken. 

25 95 No apparent cause. 

26 1,000 Still burning. 


The author believes that these lamps, 
which are of the German type, will not 
undergo alteration. The only pert which 
might undergo alteration and improve- 
ment would be the burner, and un- 
doubtedly the new burners will be suitable 
for use in the old holders.—Abstracted 
from the Electrician (London), March 
13. 

a 
A Magnetic Apparatus for Detecting Electric 
Waves. 

In his recent tests, Marconi has used a 
detector of electric waves entirely differ- 
ent from the usual coherer. The phe- 
nomena made use of are similar to those 
already noticed by Lord Rayleigh, and 
studied more recently by Miss Brooks; 
that is, the permanent demagnetization 
of a steel core magnetized to saturation, 
under the action of currents of high fre- 
quency or of electric waves. Rutherford’s 
arrangement of apparatus consisted of a 
steel needle magnetized to saturation and 
placed within a coil of wire which was 
subjected to the electric waves. The 
magnetic changes of the needle were 
traced with a magnetometer. Monsieur 
M. Tissot has used a similar arrange- 
ment, but replaced the magnetometer by 
the needle of a Thompson galvanometer. 
Tissot’s researches were undertaken to 
study phenomena which took place within 
the receiving antenna of a wireless sig- 


naling system. These effects can not be 
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studied by a coherer, because the indica- 
tions of the latter are difficult to inter- 
pret, although it is very sensitive. M. 
Tissot states that Marconi’s receiver is a 
modification of MRutherford’s arrange- 
ment, but Marconi noticed that a quick 
temporary change in the value of the in- 
duction of the core took place at that 
moment when it was affected by the action 
of an electric wave. It is said that this 
apparatus can be made as sensitive as the 
ordinary coherer.—Translated and ab- 
stracted from the Revue pratique de 
L’ Electricite (Parts), March 5. 
a 
A Method of Measuring Heavy Alternating 
Currents. 

The subject was introduced by Mon- 
sicur P. Janet, who points out the diff- 
culties met with in measuring heavy alter- 
nating currents. With currents up to 
600 amperes the Kelvin balance gives 
very satisfactory and accurate measure- 
ments, but for values beyond this the 
Kelvin balance is not accurate. Results 
of tests are given, showing the variations 
which are due to the unequal distribution 
of current in the heavy conductors of the 
balance. To overcome this diffculty, it 
was determined to make a thorough study 
of a transformer which could be used to 
reduce the current to a more convenient 
value. This was done by Monsieur M. 
Iliovici, who gives here a very complete 
theoretical investigation, and results of 
experiments upon simple transformers. 
The effect of resistance, number of turns 
of wire in coil, variation in the induc- 
tance and in the cross-section of the iron 
coil, were all studied thoroughly and re- 
sults are given. It was found by this 
work that a simple light transformer, 
weighing about 2.1 kilogrammes and hav- 
ing 250 turns in the secondary, would 
work satisfactorily. It is not difficult to 
so wind the transformer as to give a sim- 
ple current ratio. It is most important 
to make negligible the effect of Foucault 
currents and hysteresis losses. A formula 
is given for calculating transformers for 
measuring currents of any value.—T'rans- 
lated and abstracted from Bulletin So- 
ciété Internationale des Electriciens 
(Paris), February. 

a 
A Damped Ballastic Galvanometer. 

The theory of the ballastic galvanom- 
eter, as usually presented, assumes either 
that there is no damping or that it is small, 


consequently, there is a general impres- 
sion that a damped ballastic galvanom- 
eter can not be used to measure or com- 
pare quantities of electricity. It has been 
shown, however, experimentally, that such 
a galvanometer can be used, and when 
thus used, no appreciable errors have been 
detected, but results obtained in this way 
have not been exempted from criticism. 
Theoretically, damped ballast galvanom- 
eters may be divided into two classes— 
one where the motion is vibratory or 
periodic, the other where the motion is 
aperiodic. The theory of the latter class 
is here given by Mr. O. M. Stewart. The 
general equation of the motion of the 
vibrating system contains three terms; 
one involving the moment of inertia; 
another, the moment of the damping 
force, and the third, the moment of the 
force of restitution. The author dis- 
cusses this equation and shows under 
what conditions the motion is aperiodic 
and periodic. He shows that when the 
motion is aperiodic the deflection is di- 
rected proportional to the quantity, and 
therefore conforms to the general rule of 
undamped ballastic galvanometers, no 
matter how large the damping is. In this 
discussion the assumption has been made 
that the damping force is directed pro- 
portionately to the velocity. This is true 
if the damping is due to induced currents 
and is approximately true if due to air 
resistance. It is also assumed that the 
force of the restitution is proportioned to 
the angular deflection. He discusses the 
use of D’Arsonval galvanometers used for 
this purpose, and shows that when the 
damping has been increased so that the 
moving part does not spring past the zero 
position, the deflection is about thirty- 
seven per cent of what it would have been 
had there been no damping. Experi- 
menta] results are given of a Weston 
milliammeter used for this purpose. The 
results plotted in terms of the throw and 
the current flowing in the primary of the 
induction coil which was used in this 
work, give a straight line. Tests were 
made by different observers to determine 
the accuracy of this instrument, the re- 
sults agreeing very satisfactorily. The 
drawbacks to the use of damped galvanom- 
eter are its decreased sensibility and 
that its figure merit can not be computed. 
In most cases, the latter is not used and 
the deflections may be made sufficiently 
great for accuracy. In general, damped 
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galvanometers are more convenient than 
undamped.—A bstracted from the Phy- 
sical Review (New York), March. 
A 

The Romanoff Suspended Electric Railways. 

This is a brief illustrated description of 
a short length of electric suspended rail- 
way, erected recently for the Emperor of 
Russia. The line is 700 yards in length 
and runs from the palace to the Gatchine 
railway station. The cars are suspended 
from the rail in such a way that they can 
not leave it without the breakage of sev- 
eral parts simultaneously. The permanent 
way consists of girders cross-joined, hold- 
ing the rail, strengthened by an iron belt 
serving as a foundation for the rail. The 
steepest incline is 0.18 and the sharpest 
curve is thirty-five-foot radius. It is said 
that the weight of the structure need be 
but seventy-five tons per mile for mili- 
tary purposes, but should be from 260 to 
400 tons per mile for passenger purposes. 
The inventor proposes four systems of 
railway. The main line for heavy traffic 
and high speeds of 120 miles; elevated 
lines for city work; light portable rail- 
ways for military or industrial work and 
light railway for express and letter serv- 
ice, the cars traveling at a speed of 150 
miles per hour. Estimates have been 
made for a railway of this character from 
St. Petersburg to Moscow, 345 miles, with 
sixty-six trains traveling simultaneously 
at a speed of about 100 miles per hour. 
This estimate includes the cost of struc- 
ture, block signal system, cars, shops, 
generating stations, ete., and amounts to 
$119,000 per milk.—Abstracted from 
Electrical Review (London), March 13. 

A 
Notes on Commutator Design. 


In designing a commutator, two elec- 
trical conditions must be satisfied. The 
energy loss on the commutator must not 
be great enough to cause excessive tem- 
perature rise, and the energy wasted, be- 
ing all produced by the brushes, must not 
be great enough to’ cause undue local 
heating of the brushes. The most com- 
mon figure of the current density in com- 


mutative design is 33.3 amperes per 


square inch of contact surface for carbon 
brushes, but it is believed that this figure 
may be surpassed without danger if suit- 
able brushes are provided and sufficient 
care is given to the design of the com- 
mutator, and densities as high as 120 
used. The allowable temperature rise is, 
in many cases, limited to seventy degrees 
Fahrenheit, but since there is no part 
of the commutator which is easily dam- 
aged by heat, this figure might be in- 
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creased to 100 degrees Fahrenheit. The 
heat which can be radiated from the com- 
mutator depends upon its speed and the 
area and efficiency of its radiating sur- 
face. It is well to reckon only the rub- 
bing surface of the commutator as radi- 
ating surface, and a radiation of two 
watts per square inch at a peripheral 
speed of 2,000 feet per minute, and three 
watts per square inch at 3,000 feet per 
minute, may be allowed. Interior venti- 
lation has been tried, but abandoned be- 
cause of trouble arising from dirt col- 
lecting in the air passages. The loss tak- 
ing place at the commutator may be com- 
puted by measuring the fall of potential 
between brush and commutator, multi- 
plving this by the current flowing and 
number of brushes. This gives the joule 
loss. The friction loss depends upon the 
pressure of the brushes and the peripheral 
speed. The coefficient friction varies but 
slightly with the grade of carbon and may 
be taken as 0.3. Mechanical details are 
next discussed. Different types of com- 
mutator segments are described and 
criticised and methods of assembling 
and insulating are  considered.—Ab- 
stracted from the Electrical Engineer 
(London), March 13. 
A 


Reduction of Armature Reaction. 

In this article, M. A. Spilberg discusses 
the cost of the armature reaction in dy- 
namos and the losses due to this effect. 
The lead of the brushes necessary for 
sparkless commutation renders useless 
certain of the armature coils, and as these 
conduct the armature current, there is a 
loss of potential and energy due to their 
resistance. He suggests the use of two 
brushes in place of one, these to be sepa- 
rated by an angle sufficient to span the 
useless coils, and each to collect and com- 
mutate the current on one side of the 
armature. The two brushes are to be 
connected together and so adjusted that 
there will be a balance between the elec- 
tromotive forces set up in the coils be- 
tween them, and, therefore, there will be 
no current flowing in the short-circuited 
section of the armature. Suppress- 
ing the current in these coils will decrease 
the back-turns on the armature, and, 
therefore, the angle of lead, and, at the 
same time, will cause less loss in the ma- 
chine and give each coil as it passes 
through this part of its revolution a 
chance to cool. He discusses the prac- 
tical application of his method. It is 
necessary that the winding of the arma- 
ture contain an even number of coils, and 
that the pairs of brushes be so arranged 
that the angle between them can be ad- 
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justed at will. This may be done by 
mounting the leading brushes by one 
rocker-arm and the trailing brushes on 
another, the two rocker-arms to be con- 
nected by means of some adjusting device. 
They can then be shifted relatively to 
each other, and, as a whole, relatively 
into the armature. To suppress sparking, 
four points must be considered—the ac- 
tion as each coil approaches and leaves 
each brush. Considering the action at 
the trailing brush first, as a commutator 
segment approaches this brush, if no cur- 
rent is flowing in the windings attached 
to it, there will be no spark when the seg- 
ment touches the brush. Sparking will 
be avoided as the segment leaves the 
brush, if the coil short-circuited by this 
brush lies in a field of sufficient strength 
to set up a current in it equal to the cur- 
rent which it will have when the seg- 
ment leaves the brush. At the leading 
brush there will be no spark as the seg- 
ment approaches, and sparking may be 
avoided as each segment leaves the brush 
by setting the pairs of brushes in such a 
position that the resultant electromotive 
force set up in the coils, short-circuited 
by the two brushes, is sufficient to stop 
the flow of current at the moment of 
break. In practice, the correct setting of 
the brushes may be determined by con- 
necting a dynamometer to the two 
brushes of a pair, or simply by adjusting 
for sparkless commutation.—A bstracted 
from L’klectricien (Parts), March 14. 


The National Physical Laboratory, 
London. 

At a recent meeting of the graduates 
at the Institution of Mechanical En- 
gineers, Dr. R. T. Glazebrook gave a 
description of the Physical Laboratory, 
of which he is in charge. The laboratory 
is provided for carrying out engineering 
research work and has equipped rooms for 
thermometric work, metallurgical studies 
and tests of matcrials. The work of the 
laboratory will include routine test work, 
original investigations, undertaken at the 
initiation of the committee in charge, 
and enquiries and experiments made at 
the request of engineers and others and 
for which fees are received. 


— a 


The List of Books in the Wheeler 
Gift. 

The list of books and pamphlets in the 
gift of Dr. Schuyler S. Wheeler, which 
have been published prior to 1826, is 
given in the February number of the 
transactions of the American Institute of 
Electrical Engineers. 


A 


484 


Vol. 42—No. 14 


INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Incandescent Lamps for Street-Car 


A parabolic reflector is the type desired 
Headlights. 


for projecting the light. For good serv- 

With the growth of urban trolley lines ice with such a reflector, the filament of 

and the high speeds of modern street rail- the incandescent lamp should be com- 
_— pactly formed so as to concentrate the 
eg light as far as possible at a point. 

The General Electric Company is pro- 
ducing a lamp with a special filament, 
wound in the form of a close conical 
spiral, which serves the purpose admir- 
ably. This filament is supplied in several 
types of bulbs made to fit the various 
types of headlights. 

The standard type of headlight lamp is 
the round bulb thirty-two-candle-power 
size here illustrated. This requires the 
headlights to be wired in multiple series 
connection, with two circuits, each of four 
sixteen-candle-power lamps. The 
wiring connections are clearly il- 
lustrated in the accompanying 
diagram. For conditions which 
do not permit using a thirty-two- 
candle-power lamp, the General 
Electric Company can supply a 
sixteen-candle-power lamp with 
conical spiral filament. 

Every endeavor, however, should 
be made to use the thirty-two- 
candle-power lamp, as anything 
less does not give a sufficient 
volume of light for a good head- 
light service. 

To give the best results, the 
lamp should be properly focused in the 
reflector. The filament can be located at 
the proper height to place it in the focus 
line if the dimensions of headlight are 
stated. 


SPIRAL FILAMENT HEADLIGHT. 


way service, effective headlights are a 
necessity. To be effective for such a serv- 
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ice, a headlight must throw a brilliant 
path of light for a distance of at least 
100 feet ahead of the car. 


A plan adopted by several companies 
with excellent results is to make the socket 
in the headlight adjustable, both ver- 


tically and laterally. By the movement 
of a pair of thumb-screws, this enables the 
motorman to focus the lamp positively 
and accurately. 

These headlight lamps have been in 
use on a number of street railways for 


SPIRAL FILAMENT LAMP, WITH PARABOLIC 
REFLECTOR. 


the past two or three years, during which 
time they have given thoroughly satisfac- 
tory service. They are regarded with 
much favor by all roads that have tried 
them, as they are inexpensive and simple 
in their application and operation. 


A New Automatic Electric Pump. 

The accompanying engraving illus- 
trates a new electric pump manufactured 
by the Automatic Electric Company, 170 
Broadway, New York, designed alter 
many years’ experience by the builders 
with this class of machinery. It embodies 
all necessary features to make it a per 
fected electric pump. The water cylin- 
ders are of the standard double-acting 
duplex type used in pumping machinery 
for many years; the pistons have flexible 
packing which may be cheaply and quickly 
renewed when necessary. The mechanism 
for driving the pistons, and for trans- 
mitting the power of the motor to the 
pump, are combined and enclosed 1n 4 
case containing oil enough to run a year 
without refilling. By this means pei 
positive and permanent lubrication of jr 
working parts is automatically secures 
The motor, as may be seen, is connee 
directly to the pump, without the inter 
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vention of belts, spur-gearing, or other 
noisy and troublesome devices. 

As illustrated very clearly, the power 
of the motor is transmitted through a 


3 
< 
4 = 
o 
2 
r=) 


S] 


nly 
A — a 


‘aie 
zr 


SUCTION 


ony a uy ia lap 
OE a Sl 
ee " ge d 


‘ 


| Hei ltt yay 
$ 1] l t| 
Kee MENE N 
oe Sees g 


ELECTRICAL REVIEW 
and stopping the pump automatically. 
Thus the tank is always kept full without 


requiring the service of an attendant. Of 
course this 1s only necessary where auto- 


KNIFE SWITCH 
NAIN—~ Ü 


FUSE BLOCKY { 


It] HI 


eh) 


AUTOMATIC ELECTRIC Pump—DIAGRAM OF CONNECTION, 


shaft and double worms to double worm- 
gears, and from cranks upon one of these 
gears to the yoke-pieces which are con- 
nected to the piston rods. This makes an 
absolutely noiseless mechanism, and the 
double worms and gears eliminate all end 
thrusts. In fact, the mechanism is such 
that it dispenses with any necessity for 
attention or mechanical skill, which es- 
pecially suits it for domestic service. 
These worms reduce the high speed of 


matic operation is required, as the pumps 
are especially advantageous for any class 
of pumping, whether or not automatically 
controlled. 

Every pump comprises a bed-plate, 
with the pump, motor and mechanism 
properly assembled and bolted thereon, 
ready for starting, and is mounted upon 
four legs ready to be set in place where 
desired without any foundation or pre- 
liminary work or expense. For this reason 


AUTOMATIC ELECTRIC Pump—READY FOR SERVICE. 


the pump, as shipped, can be located, con- 
nected up and started as soon as received 
without any delay, labor or expense other 
than that required for the requisite wir- 


the motor to a moderate speed for the 
pump, thus ensuring a smooth, noiseless 
pumping action. 

The motor is connected to the pump by 
means of a universal compensating clutch, 
securing flexibility to the motor and 
worm shafts, and avoiding friction loss. 

A very important feature in the in- 
stallation of these pumps is the electric 
switch placed at the tank for starting 


ing and piping. 


Some New Electric Specialties. 

In Fig. 1 is shown a view of a new bor- 
ing machine which is being used with 
general satisfaction by a large number of 
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electricians. This boring machine has 
ball-bearings and universal bit-holders, 
and is built so as to telescope to four and 
one-half feet, and to extend to twelve 
feet. The telescoping 
parts are made of bicycle 
tubing, nickel-plated and 
polished, and the set- 
screw action is positive 
and permanent. The 
machine is essentially an 
overhead portable boring 
machine, with an exten- 
sion adapted to rest on 
the floor and an adjust- 
able column provided at 
the top with a bearing 
for the rotating shank of 


the bit. An endless 
sprocket chain passes 
over a sprocket-wheel, 


directly secured to the 
shank of the bit and a 
revolving sprocket idler 
at the lower end of the 
column. This transmits 
the motion to the body. 
and the operator has full 
control of the column in 
all positions as it stands 
alongside of him on the 
floor. 

Fig. 2 shows a self- 
tying knob, for which 
some important features 
of value are claimed. 
These self-tying knobs 
are made of porcelain, 2 
and the hook on the bot- we 
tom of the knob is so ° 
adjusted that it serves 
the purpose of a tie wire 
and facilitates the work of putting up 
electric light wires. These porcelain knobs 
conform fully to the rules of the National 
Board of Fire Underwriters, and have 


Fie. 1.—Borina 
MACHINE, 


Fic. 2.—8SELF-TYING KNOB. 


received the commendation of architects 
wherever they have been in use. 

These specialties are manufactured by 
the Henderson Electric Company, 1334 
Montana street, Chicago, Ill. 
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Electric Signs. 

The accompanying illustration shows 
the type of new electric sign which is 
being manufactured by the Pacific Elec- 
tric Company, La Crosse, Wis. This is 
designated as the Pacific reflector letter, 
and the characteristic feature of these 
letters is that they are made from what 
is known as the Pacific protective reflec- 
tor, having reflector sides. The lamps are 
set in a form of trough, which causes 
them to apparently stand out in letters 
of intense illumination, instead of wast- 
ing the light on the street. These signs 
can be read at nearly right angles, so 
that the full value of the letter is ap- 
preciated, no matter where the spectator 
may be standing. The boards of these 
signs are made from dry, thoroughly 
seasoned lumber, and are put together 
with tongue and groove and water-proof 
glue. Each sign receives two coats of 
priming before the finishing coat. The 
backgrounds are smalt finished, and the 


‘ELECTRIC Sian LETTER. 


porcelain receptacles are fitted with cop- 
per shells. All connecting wires are 
soldered to the receptacle screws, and the 
back of each receptacle is then covered 
with a composition of asphaltum, making 
them moisture-proof. 


The Gilmore Socket Case. 


To THE EDITOR OF THE ELECTRICAL REVIEW : 
We call your particular attention to a 
notice in your paper under date of March 
14, “Legal Note, Gilmore Socket Case.” 
This is a misstatement, for the General 
Electric Company has not won the suit 
which was brought against Henry A. 
Truit, trading under the name of the 
Imperial Electric Company. A tempor- 
ary injunction was granted, but the suit 
will not be decided for some time to come. 
We therefore request that’ you make cor- 
rection of your statement. 
GILMORE ELECTRIC COMPANY. 
WILLIAM GILMORE. 
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A Calculating Automatic Time- 
Stamp for Telephone Switch- 
boards. 

In a number of exchanges there has 
been created a demand for an accurate 
automatic time-recording and calculat- 
ing machine, in connection with the 


TIMOMETER MODEL No. 1, WitTHovut DIAL. 


operation of telephone toll lines. A new 
invention to serve this purpose, called the 
timometer, has been placed on the market 
by the Automatic Time Stamp Company, 
160 Congress street, Boston, Mass. This 
company has been the originator of many 
forms of automatic time stamps and cal- 
culating devices,. and especially of the 
automatic time-printing machines of the 
kind in which a miniature time dial and 
hands are printed on the recording tape or 
blanket. The timometer is the invention 
of Mr. John C. Wilson, of Boston, Mass., 
and is an adaptation of the automatic 
time-stamp to print the exact hour, 
minute, quarter-minute or second, A. M. 
or P. M., and the date when a toll line 
conversation begins and when it ends, 


TIMOMETER MODEL No. 2, Wits DIAL. 


and to calculate and print the elapsed or 
intervening time to a quarter of a minute, 
or to the exact second, as required. 

This apparatus is made in three forms, 
shown as model No. 1, model No. 2 and 
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model No. 3. These are shown in the 
accompanying illustrations. Models No. 
1 and No. 2 may be fitted with either 
wheel or type dating devices, while No. 
3 is restricted to the use of the latter. 

In model No. 1 the time is not visible, 
while models No. 2 and 3 are provided 
with visible clock dials and with hands 
which move in unison with the time- 
printing hands, these machines thus serv- 
ing as both timepieces and stamps. 
Model No. 2, although generally similar 
to model No. 1, is larger and has its visi- 
ble clock face placed perpendicularly in 
front, while model No. 3 is rectangular 
in shape and has a visible clock dial in 
horizontal position on top. 

Models No. 1 and No. 2 print upon the 


bottom of the toll ticket, and are oper- 
ated by a blow, while No. 3 prints upon 
the top of the toll ticket, and is operated 
noiselessly by a press lever which moves 
the ribbon forward automatically at each 
operation. Either model may he used 
also as an automatic time-stamp for time- 
stamping letters, telegrams, orders, etc. 


TIMOMETER MODEL No. 3. 


Model No. 3 is especially adapted to be 
fitted into the telephone switchboard 
shelf so that its base will be on a level 
with the shelf, the operating lever being 
underneath the same, or it may be placed 
upon a pedestal or other suitable support. 
In this model, the ink-ribbon is twenty- 
four feet in length and feeds automatic- 
ally, and a new ribbon may be easily in- 
serted at any time. 

The machines are all strongly made 
and well finished. The clocks are good 
timekeepers, and are enclosed in dust- 
proof cases, especially model No. 3, and 
are not interfered with by the operation 
of printing. Models No. 1 and’ No. 2 do 
not print seconds, but are arranged to 
print the actual time and the elapsed 
time to a quarter of a minute, or upon a 
toll-line slip or ticket. 

Model No. 3 may be arranged to print 
a time record similar to that of models 
No. 1 and No. 2, or to print the actual 
time and the elapsed or intervening 
time to the exact second. 
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Conduit Fasteners. 

The Hart & Hegeman Manufacturing 
Company, Hartford, Ct., is placing on 
the market a new style of conduit fast- 
ener, which is claimed to be a great time- 
saver and affording facilities for conven- 
ience in operation for contractors and 
wiremen. These fasteners provide a quick, 
cheap reliable method of securing flexible 


CONDUIT FASTENER. 


couduit in boxes or wall cases. They are 
made for three-eighths or one-quarter- 
inch conduit. 

The accompanying illustrations show the 
fasteners both before and after application 


CONDUIT FASTENER, APPLIED TO FLEXIBLE 
CONDUIT. 

to the conduit. In manipulating these 
fasteners, the conduit is pulled through 
the outlet and the little brass collar is 
forced over the end. The sharp teeth 
readily engage the fabric and hold the 
conduit firmly in its place. 


Spark Coils. 


The Electric Contract Company has 
become general agent for E. Q. Williams, 
of Syracuse, N. Y. This firm is the 
manufacturer of Williams’s improved 
sparkers for gas and gasoline engine 
ignition. The accompanying illustration 


shows the style “A” vibrator manufac- 
tured by this company. This apparatus 
is claimed by the manufacturer to be very 
positive in use, giving a good, strong 
spark at all times, and being very quick 
in action. The apparatus is put up in 
polished oak boxes, with either flexible 
leads or binding-posts. The size is four 
inches by eight and one-half inches by 
three and five-eighths inches, and the 
weight is five and one-quarter pounds. 


ELECTRICAL REVIEW 


The Electric Contract Company will re- 
move, on April 15, to new quarters at 
202-204 Center street, New York city, 
where it will make use of a very much en- 
larged plant. This company is about to 
place on the market a larga cell for 
automobile and station use. 


A New Plant for the Manufacture 
of Electrical Apparatus. 

The Western Electric Company, 
Chicago, Ill., has bought a plot of land 
comprising an area of about 109 acres. 
This land lies just east of Hawthorne. 
On this tract the Western Electric Com- 
pany will build structures costing $1,200,- 
000, to be used for the manufacture of 
its products. The location is very good 
for this purpose, as it is on two railroads 
—the Chicago, Burlington & Quincy and 
the Chicago & Western Indiana Belt Line, 
besides being one of the principal diagonal 
thoroughfares of the city. Plans have 
already been made for the cable factory, 
comprising a group of one-story build- 
ings with an aggregate floor area of about 
150,000 square feet. Plans have also been 
made for a large machine shop and iron 
foundry. ‘The present capacity of the 
power plant will be 4,000 horse-power, 
and the works will employ about 1,200 
hands. 


Steam Turbines. 

A recent authority has computed the 
total aggregate power of steam turbines 
in use or under construction or ordered 
in different parts of the world for the 
present time at about 500,000 horse- 
power. Of this total the greater portion 
is used or is intended for the driving of 
dynamos, alternators or other electrical 
machinery, while the next in point of 


numbers or power consumption is for 


marine service. 

In reference to this, the contract re- 
cently given to the British Westinghouse 
Electric and Manufacturing Company, 
Limited, by the Metropolitan District 
Railway Company, of London, England, 
for four turbo-alternators, is noteworthy. 
Each of these machines is designed for 
a normal capacity of 5,500 kilowatts, but 
will be capable of carrying an overload 
of fifty per cent, giving for each unit a 
maximum of 8,250 kilowatts, or about 
11,000 electrical horse-power. Notwith- 
standing the great power that they will 
develop, the dimensions of these engines 
are only twenty-nine feet in length by 
fourteen feet wide, and twelve feet high, 
the over-all length of turbine and alter- 
nator being fifty-one feet nine inches. 
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The steam pressure will be 165 pounds 
per square inch, and the speed 1,000 revo- 
lutions per minute. It is stated that these 
turbines are the largest which have ever 
been built up to the present time. 


oe 
Four-Bladed Ceiling Fans. 

Two notable improvements have been 
made in the design of the well-known 
Tuerk alternating-current ceiling fans 
for the season of 1903. While the two- 


Four- BLADE CEILING FAN. 


blade model is increasing in popularity 
in every way favorable to the company, 
the great demand for a four-blade fan 
has induced the manufacturers to place 
upon the market the model shown in the 
accompanying illustrations. In addition 
to making a model with four blades, the 
electrolier fan is now so constructed 


Two-BLADE ELECTROLIER FAN. 


that the electric lights are below the fan, 
which is generally conceded to be a step 
considerably in advance in this line of 
construction. 

E. B. Latham & Company, 39 Vesey 
street, New York city, are the general 
agents for the Tuerk fans, which are 
manufactured by the Hunter Fan and 
Motor Company, Fulton, N. Y. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


MONTREAL LIGHTING PROJECT—A deal has been completed 
in Montreal, Canada, by which the Montreal Light, Heat and Power 
Company secures control of the Lachine Hydraulic and Land Com- 
pany. The price is said to be about $3,781,000. This gives the 
Montreal company control of all the electric power in Montreal, 
as well as the gas service. 


NEW CALIFORNIA POWER PROJECT—Articles of incorpora- 
tion for the California Power and Development Company have been 
filed, the capital stock being stated at $5,000,000. The purpose of 
the company is said to be the securing, development and utilizing 
of all forms of modern power, with the acquiring of land and water 
rights in connection therewith, and the carrying on of other phases 
of business of a kindred character. The directors, as announced, 
are: S. H. Plate, S:.n Jose; I. Meyer, Lincoln, Cal.; Donald H. Fay, 
J. I. Honn and J. J. McIntyre, of San Francisco. 


OHIO ROAD INCREASES ITS CAPITAL STOCK—tThe Dayton, 
Springfield & Urbana Electric Railway Company has increased its 
capital stock from $500,000 to $1,500,000, in agreement with the 
action taken by the stockholders last October. The purpose of the 
increase is chiefly to create a through double-track line. The 
road is one of the Appleyard Company’s properties, and operates 
twelve miles of track in Springfield, two and one-half miles in 
Dayton, and two and one-half miles in Urbana, with forty miles 
of interurban lines between these cities. Mr. John S. Harshman is 
president ci the company. This road has leased the Urbana, Belle- 
fontaine & Northern, a road now in course of construction, and has 
guaranteed its bonds, principal and interest, for thirty years. 


THE COST OF ELECTRIC LIGHTS AT ST. JOSEPH, MICH.— 
Mr. W. Worth Bean, president of the Benton Harbor & St. Joseph 
Electric Railway and Light Company, has compiled an elaborate 
report showing the true cost of electric lights for the city of St. 
Joseph, Mich. The board of public works of St. Joseph, Mich., sub- 
mitted January 24, 1903, a report showing the condition of the 
plant and the cost of operating and maintaining the system. With- 
out commenting on the elements of the controversy, the figures 
which Mr. Bean has prepared from the city records make inter- 
esting reading, as showing the operation of a municipal plant for 
a city of this size. The total expenses for the year were $958.22. 
The total plant cost was $18,997.73, making a total cost of $19,- 
955.95. Credit by premium on the bonds amounted to $440, making 
the interest-bearing debt $19,515.95. The plant started with 121 arc 
lights, and during the year three extra lamps were added. The 
plant is operated by a 100-horse-power gasoline engine, driving a 
seventy-five-kilowatt Westinghouse alternator. The operating ac- 
count is stated to be as follows: For gasoline, $3,728.93; for tele- 
phones, telegrams, freight and drayage, $28.68; for labor, $895; for 
carbons, $184.92; oil and waste, $114.34; globes, $175.31; miscel- 
laneous, $213.50; dynamo and engine repairs, arc lamp repairs, 
$109.92, making a total of $5,618.43. Including cost of operation, 
interest and depreciation at seven per cent, the price of the lights 
for the year 1902 was $57.96 per lamp. 


TELEPHONE AND TELEGRAPH. 


BOULDER, COL.—Work on the new telephone building for the 
Colorado Telephone Company in this city will be begun at an 
early date. 


PEKIN, ILL.—The Urbana city council has passed an ordi- 
nance extending the franchise of the Home Telephone Company 
to thirty years. 


NORTH ADAMS, MICH.—A cooperative telephone company has 
been organized at Camden, the system to cover the entire town- 
ship. It is capitalized at $10,000. 


CLIMAX, IOWA—A new mutual telephone company has been 


organized in this locality, with R. N. Withrow as president; O. E. 
Davis, secretary, and E. A. Goss, treasurer. 


GAYVILLE, S. D—The West Side Telephone Company has 
been organized, to erect and operate a line in this town and 
vicinity. The president is George McCone, and J. O. Aaseth is 
secretary. 


BIRMINGHAM, ALA.—The Postal Telegraph and Cable Com- 
pany has started work on building an entirely new line between 
Birmingham and Memphis, the route to be along the ’Frisco sys- 
tem right of way. 


WATTERSTOWN, WIS.—A new telephone company has been 
organized in this town, known as the Oak Ridge Telephone Com- 
pany. The officers are: Frank Pospipal, president; W. H. Lee, 
secretary, and James Reid, general manager. 


SIGOURNEY, IOWA—At the recent annual meeting of the 
Harper Mutual Telephone Company, No. 3, the following officers 
were elected: President, William Snakenburg; vice-president, A. 
Dubois; secretary, Ed. Lures; treasurer, A. Hoffman. 


STATESVILLE, N. C.—A new telephone company, to be known 
as the Rocky Creek Telephone Company, has been organized in 
Olin by the following: L. C. Meyers, J. R. Hule, N. T. Summers, 
T. L. Jennings, W. L. Hollard, C. A. Tomlin, N. D. Tomlin, R. B. 
Reid: 


DRYDEN, N. Y.—At a recent meeting of the stockholders of 
the Dryden-Harford Telephone Company, it was announced that 
sufficient money had been subscribed to ensure the building of the 
line. The following officers were elected: President, J. J. Tripp; 
secretary, Z. B. Lormor; treasurer, C. F. Cole. 


SARATOGA, N. Y.—As soon as the weather will permit, the 
Western Union Telegraph Company and the Great Northwestern 
Telegraph Company will again take up the work of joining New 
York to Montreal with heavy wires, to meet the pressing demands 
of increasing business between the two points. 


DES MOINES, IOWA—The Iowa Telephone Company has 
elected the following officers: President, C. E. Yost, of Omaha; 
vice-president, F. H. Griggs; secretary and treasurer, J. B. Mason; 
general manager, E. B. Smith. The stockholders sanctioned the 
expenditure of over $700,000 for improvements and extensions to 
the company’s lines. 


TRENTON, N. J.—The Hopewell Telephone and Construction 
Company has elected the following officers: President, John N. 
Race; vice-president, Dr. T. A. Pierson; secretary and treasurer, 
Theodore M. Hall; manager, J. M. Ege. The directors of the com- 
pany are: J. N. Race, T. M. Hall, F. F. Holcome, T. A. Pierson, 
J. M. Ege, George Snowden and George E. Pierson. 


CLEVELAND, OHIO—The American De Forest Wireless Tele- 
graph Company, through its counsel, Mr. Francis Butler, of New 
York city, has closed negotiations for an operating site in this city. 
The company has obtained a long-time lease on a plot of ground 
along the lake front east of the city limits. Preparations will be 
started at once for the erection of the apparatus, and the officers 
expect the station to be in working order by the first of June. 
Toere are stations already built in Detroit and Hamilton, Ontario. 


LITTLE VALLEY, N. Y.—A certificate of incorporation has 
been filed in the county clerk’s office for the Gowanda Telephone 
Company, with a capital of $25,000. The line will operate in 
Gowanda and from there to the adjacent villages of Perrysburg, 
Nashville, West Perrysburg, Silver Creek, Iroquois, Lawton, Col- 
lins, Collins Center, North Collins, Hamburg and Little Valley. 
The names of the directors selected for the first year are: E. C. 
Fisher, J. N. Congdon, William H. Britton, Jr., William A. 
Dietrich and William R. Smallwood. 
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ELECTRICAL SECURITIES. 


Since the first month of 1902, the level of prices has not been 
so low as that which was reached during the past week. While 
this condition would seem to point to a decidedly retrograde move- 
ment, it is confidently assumed in many quarters that it is but a 
temporary lagging prior to a decided boom in speculative opera- 
tions. The commission firms have been seriously imposed upon by 
the great lack of interest taken in speculation by the buying public, 
It is expected that the 


speculative sentiment will be very much improved by a continued 
easy market for money, and that the excellent weather conditions 
prevailing will do much to strengthen the tone of the market in 
general. By the middle of the month a very much improved con- 
dition of affairs is confidently looked for. 


and have suffered greatly in this direction. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 28. 


New York: Closing. 
Brooklyn Rapid Tranmsit.................. 6514 
Consolidated Gas........ 0.0... ccc cc eee 204% 
General Electric............. 00. c cece ees 1904 
Kings County Electric.................... 225 
Manhattan Elevated..................000- 138 


Metropolitan Street Railway............. 134% 
New York & New Jersey Telephone...... 
Westinghouse Manufacturing Company... 211 


It is stated that the directors of the Kings County Electric Light 
and Power Company have decided to issue about May 7 $1,250,000 
of new stock, at par, under the recent authorization to double the 
company’s capital stock. 


Boston: Closing. 
American Telephone and Telegraph...... 161% 
Edison Electric Illuminating............. 280 
Massachusetts Electric................02. 91 
New England Telephone.................. 138 


Western Telephone & Telegraph preferred 98 


The New England Telephone and Telegraph Company has de- 
clared a regular quarterly dividend of 114 per cent, payable May 15. 
Transfer books close April 23 and reopen May 11. 


Philadelph ta: Closing. 
Electric Company of America............ 9 
Electric Storage Battery common......... 79 
Electric Storage Battery preferred....... 79 
Philadelphia Electric........... EEEE N 6% 

‘Union Traction......... 0.0.0... ccc cece ee 46% 
United Gas Improvement.................. 167*% 

Chicago : Closing. 
Chicago Telephone............. 0... 0005 150 
Chicago Edison Light.................... 155 
Metropolitan Elevated preferred......... 80 
National Carbon common................ 241, 
National Carbon preferred............... 98 
Union Traction common................. 91% 
Union Traction preferred................ 40 


The general balance sheet of the Chicago Telephone Company 
as of December 31, 1902, is as follows: Assets—Plant, $11,207,213; 
real estate and buildings, $1,111,645; material, $366,460; bonds 
(sundry), $14,500; bills and accounts receivable (net), $68,435; cash, 
$134,706. Liabilities—Capital stock, $11,993,400; reserve for taxes, 
$94,623; reserve for renewals, $346,531; reserve for unearned 
rentals, $36,593; reserve for outstanding tickets, $4,411; surplus, 
$427,383. 


AUTOMOBILE NOTES. 


AN AUTOMOBILE COMBINE—A formal announcement has 
been made of the organization of the Association of Licensed Auto- 
mobile Manufacturers. The association, according to a statement 
made by Mr. Henry D. MacDona, the counsel for the new concern, 
secures to its members the use of the Selden patent, a suit over 
which has just been at issue, and was decided recently in favor of 
the Electric Vehicle Company, against two other well-known auto- 
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mobile manufacturers. Four hundred other patents are secured by 
the association, and one of the chief objects of the organization is 
to save the immense amount of money which is spent in litigation 
between the different manufacturers. 


AUTOMOBILE EXPOSITION AT BRUSSELS—Consul G. W. 
Roosevelt reports from Brussels, Belgium, February 17, 1903, that 
an international exposition of automobiles, cycles and motor cycles 
was held February 7 to 16 in the Cinquantenaire Park, Brussels. 
There were 150 exhibits, ranging from a powerful truck of twenty 
or forty horse-power, to a voiturette of six or eight horse-power. 
One solidly constructed truck had a carrying capacity of six tons 
and a hauling capacity of six additional tons, with an average 
speed of seven and three-quarter miles per hour. The consump- 
tion, either of alcoho] or petroleum, was a little over one quart for 
two miles, and its capacity permitted a run of over ninety miles 
without refilling. The report states that the only really new de- 
vice transformed the front or gear wheels into motor wheels. A 
concealed adjustment operated the motor. The steering gear could 
be adjusted to any desired height, and the mechanism operating 
the forward motor could be attached to any carriage. 


COMMERCIAL VEHICLE CONTEST—The Automobile Club of 
America will hold a commercial vehicle contest on May 20 and 21. 
This contest will be open to all types of self-propelled vehicles used 
for commercial purposes, made in the United States or abroad. 
An observer will be placed on every vehicle, and on the first day 
vehicles in all classes shall cover the route without stops, except 
those which are involuntary. On the second day the vehicles shall 
cover the route, making various specified stops, according to the 
class in which the vehicle stands. The route is about twenty miles 
long, consisting of a run from the clubhouse, at Fifth avenue and 
Fifty-eighth street, to the Battery, at the foot of Broadway, New 
York city; from the Battery uptown and through the northern 
part of the city, and back to the clubhouse. Vehicles in each class 
are to go twice over this route (forty miles) on each day of the 
contest. Each contestant is to furnish his own dead load, consist- 
ing of whatever material he may see fit to carry. This will be 
weighed and checked by the contest committee. The committee 
will provide at the starting point a certain amount of ballast in 
convenient form to be available to supply any deficiencies in con- 
testants’ loads. The contestants will be required to report to the 
committee's representatives at the weighing station on the day be- 
fore the contest with their vehicles empty, so that they may be 
weighed in that condition, and again (with their dead load on 
board) on the morning of each day of the contest, to be weighed 
and checked by the committee. The amount of gasoline, electricity, 
coal, etc., consumed (which shall be furnished by contestants), 
will be measured, and the cost of operation per ton-mile ascer- 
tained. There is to be a class for electric vehicles. The electric 
vehicles will be required to go twice over the twenty-mile route each 
day. Each electric vehicle shall be allowed one stop, not exceed- 
ing three hours, for recharging batteries, the time of such stop 
and the amount of current taken to be recorded against the vehicle. 
Ampere-meter and voltmeter readings will be taken each day, be- 
fore and after the run, and before and after all intermediate re- 
chargings. Electric vehicles will be subdivided into four classes, 
as follows: (1) To carry a dead load of 750 pounds and to make 
100 specified stops on the second day’s run; (2) to carry a dead 
load of 2,000 pounds and to make 100 specified stops on the second 
day’s run; (3) to carry a dead load of 3,500 pounds and to make 
twenty specified stops on the second day’s run; (4) to carry a dead 
load of 10,000 pounds and to make ten specified stops on the second 
day’s run. Each vehicle must carry a dead load of at least seventy- 
five per cent of its own weight, in addition to the driver and ob- 
server. The regulations for steam and gasoline vehicles, with the 
exception of the conditions laid down for charging, are similar to 
In each of the four classes for electric, 
steam and gasoline vehicles, medals will be awarded, based on 
economy in cost of operation and time consumed in covering the 
course within the legal limit of eight miles per hour. In each of 
the classes a gold medal will be awarded to the vehicle making 
the best performance; a silver medal to the vehicle making the 
second best performance, and a bronze medal to the vehicle making 
the third best performance. Messrs. John A. Hill, Emerson Brooks 
and Roland R. Conklin compose the contest committee. 


490 


ELECTRIC RAILWAYS. 


HUNTINGTON, W. VA.—It is stated that capitalists of this place 
will build an electric line from Washington, D.C., to the falls of 
the Potomac, a distance of twenty miles. 


DUBLIN, TEX.—A company of capitalists, including J. W. 
Riggins, of Waco, is contemplating the building of an electric line 
from Hamilton to connect with the Texas Central, and probably 
go on to Glen Rose and Cleburne. 


DEPERE, WIS.—Depere has granted a franchise to the Knox 
Construction Company to operate an interurban road through the 
city, and also to the Fox River Electric Company to run a line on 
the principal street of the east side. 


PHILADELPHIA, PA.—Many miles of new track, mostly cover- 
ing new territory, will be laid by the Philadelphia Rapid Transit 
Company during the summer and fall of this year. Different sec- 
tions of the city, now inaccessible, will be connected by the laying 
of new lines and the extension of the system. 


ALBANY, N. Y.— Articles of incorporation have been filed by the 
South Shore Traction Company, which is capitalized at $2,000,000, 
to build and operate an electric railway sixty miles long in Suffolk 
and Nassau counties, from Jamaica, Long Island, to Patchogue and 
Brookhaven. The company has already applied for a franchise in 
Patchogue. 


PITTSBURG, PA.—The Du Bois Electric and Traction Company, 
of Du Bois, has taken out a charter under the laws of New Jersey, 
and has placed $300,000 in bonds. It is the intention of the cor- 
poration to entirely rebuild the Du Bois system and expend over 
$200,000 the coming summer in extending the road to Falls Creek 
and other near-by places. It also proposes to extend the electric 
light system. 


NORWICH, CT.—It is rumored that the Worcester & Eastern 
Connecticut Railway Company, which already has in operation a 
line connecting Worcester, Mass., and Central Village, Ct., will this 
summer begin the construction of a trolley line from Norwich to 
Jewett City. The line will subsequently be extended from Jewett 
City to Central Village, thus forming a continuous trolley between 
Norwich and Worcester. 


MARION, IND.—A charter has been asked by the Northern 
Indiana Traction Company, composed of Marion and eastern capital- 
ists, organized for the purpose of building a road from this city 
to Wabash, and thence to Warsaw. Articles of incorporation will 
be filed in the near future and the company will elect officers and 
directors. The company desires a private right of way, and if this 
can be secured, work will begin in the spring. 


ROCKVILLE, IND.—Articles of incorporation of the Indiana- 
polis, Dansville & Rockville Traction Company have been filed in 
Indianapolis. The incorporators are: W. F. Churchman, Everett 
Wagoner, W. B. Blair, Cyrus Osborn, A. L. Symons, W. B. Brickett, 
H. H. Underwood, John W. Trotter, George T. Pattison, William 
C. Osborn, Charles P. Hornaday, John Ader and Ausburn Rudd. 
The proposed route will be inspected at once. The line will be built 
to Rockville, and the power-house will be located at Dansville. 


BALTIMORE, MD.—The deal for the sale of the Annapolis, 
Washington & Baltimore Railroad to the syndicate engaged in 
building the trolley line between Baltimore, Annapolis and Wash- 
ington has been closed and the final payment for the property has 
been made. This deal is the sale of $358,000 of the capital stock 
of the company. A new board of directors was elected, as follows: 
William H. Lamprecht, Cleveland, Ohio; Alfred R. Horr, Cleveland; 
Harry A. Garfield, Cleveland; Calvary Morris, Cleveland, and Frank 
Gosnell, Baltimore. 


BUFFALO, N. Y.—James W. Holcomb, who represents a syndi- 
cate which intends to build an electric line to connect Buffalo and 
Cleveland, says that the work of building the road will be begun 
within thirty days. The syndicate now controls two lines—the Buf- 
falo, Dunkirk & Western, and the Cleveland, Painesville & Ashta- 
bula. These are about sixty miles long. It is stated that the plan 
is to connect the Cleveland, Painesville & Ashtabula line with other 


lines that have been built in cities along the route, and to make a > 


through line from Buffalo along the lake shore to Cleveland. 
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ELECTRIC LIGHTING. 


SHEBOYGAN, WIS.—This city has decided to build an electric 
lighting plant, to cost $275,000. 


JOHNSON CITY, TENN.—It is stated that the city contemplates 
installing an electric light plant at an early date. 


BARNESVILLE, MINN.—It is stated that the city officers of 
Pelican Rapids are considering the installation of an electric light 
plant. 


HARTFORD CITY, IND.—At a special meeting of the city coun- 
cil a twenty-year franchise was granted to the Hartford City Elec- 
tric Company. 


MINNEAPOLIS, MINN.—The stockholders of the Minneapolis 
General Electric Company have voted to increase the capital from 
$750,000 to $1,000,000. 


MOUNT PLEASANT, UTAH—Spring City is arranging for an 
electric lighting plant to be used for street and residence lighting. 
It will be installed immediately. 


WHATCOM, WASH.—The Frizell Electrical Company has been 
transferred to H. L. Lively, Herman Rowe and J. R. Francis, and 
its name changed to Whatcom Electric Company. 


MEDINA, OHIO—The Medina Electric Light and Power Com- 
pany has sold out to a Cleveland company which has already taken 


possession. The new company will continue the contract with the 
town. 


NASHVILLE, TENN.—The receivers of the Nashville Railway 
have been authorized to borrow $150,000 additional on receivers’ 
certificates to complete the work on the plant of the Cumberland 
Electric Light and Power Company. 


DES MOINES, IOWA—The Cedar Falls & Janesville Power 
Company has asked the city council for a franchise to furnish the 
city and citizens electric lights, and the question will be voted upon 
at the regular election in the spring. 


KENDALLVILLE, IND.—It is stated that Hugh M. Boozer, of 
Waterloo, and a number of Syracuse business men, have organized 
a $60,000 company to utilize the water power of the Elkhart River. 
They will build an electric lighting and power station. 


TRENTON, N. J.—A merger of the Hopewell and Princeton 
electric lighting industries has been effected. The president is 
C. P. Fitch, of Princeton, and the vice-president, Orrell A. Parke. 


of New York. A large lighting plant will be situated in Rocky 
Hill. 


PHILADELPHIA, PA.—Cramp, Mitchell & Serrill, the Phila- 
delphia bankers, who have completed the purchase of the gas and 
electric light plants at Easton, Pa., and Phillipsburg, N. J., will 
shortly organize a company consolidating the plants. The new com- 
pany will make many improvements. 


MUSKOGEE, I. TER.—The city council of Tahlequah has granted 
a twenty-five-year electric lighting franchise to C. W. Turner, of 
this city. The light plant for Tahlequah will be taken from this 
city to that place, and a new one with four times the capacity of 
the present one will be installed in its place. 


OCEAN SPRINGS, LA.—The stockholders of the Ocean Springs 
Electric Light and Ice Company, recently incorporated, have organ: 
ized and elected the following officers: President, Sidney J. Ander- 
son; vice-president and treasurer, H. F. Russell; secretary, L. A. 
Lundy. The machinery for the plant has already been purchased, 
and the contract let for the building. It is expected that the plant 
will be in operation in about six weeks. 


CHARLESTON, W. VA.—Preliminary steps for the organization 
of the Charleston Light and Power Company have been taken. The 
company will be composed of Senator Stephen B, Elkins, David 
Elkins, State Senator Charles W. Swisher, of Fairmount, W. Va. 
and a number of other West Virginia capitalists. The company 
recently purchased the street railway, waterworks and electric 
light companies of Charleston, and a company embracing the three 
plants will be organized at once. For a time the offices of the com 


pany will be located in Washington, after which they will be re 
moved to Charleston. 


April 4, 1902 


PERSONAL MENTION. 

MR. H. D. ADAMS, JR., has opened a new salesroom for the 
Clifton Manufacturing Company at 308 West street, New York 
city. The Clifton Manufacturing Company is a Boston institu- 
tion. 


MR. E. H. KEATING, general manager of the Toronto Street 
Railway Company, has been appointed by the government as one 
of the commissioners to report on the most suitable site for a dry 
dock in Montreal. 


MR. F. B. T. LEE, vice-president and general manager, John 
Martin & Company, San Francisco, is now in the East, visiting 
the home offices of the various large manufacturing companies 
which that firm represents on the Pacific coast. 


MR. SAMUEL HARRIS, general manager of the Lehigh Valley 
Traction Company’s system, with headquarters at Allentown, Pa., 
has resigned. It is said that Mr. A. H. Hayward, formerly super- 
intendent of the Allentown & Bethlehem Rapid Transit Company, 
will succeed Mr. Harris. 


MR. SHELDON J. GLASS, secretary and treasurer of the Mil- 
waukee Gas Light Company, has accepted the appointment as secre- 
tary and treasurer of the American Light and Traction Company, 
Milwaukee, Wis. The office of this company is at 40 Wall street, 
New York city, and it is expected that Mr. Glass will take up his 
active duties in this city about May 1. 


DR. MARTIN CROOK, brother of Mr. J. F. Crook, of the 
Automatic Electric Company, of Chicago, Ill., has been selected as 
medical officer to the corps of telegraph operators and assistants 
who are to have charge of the station on Midway Island, in the 
Pacific Ocean, established by the Pacific Commercial Cable Company 
in connection with its transpacific cable. 


MR. HENRY L. DOHERTY, chairman of the committee on the 
analysis of flue gases of the National Electric Light Association, 
will make a complete report on this subject at the twenty-sixth 
convention, which will be held in Chicago, May 26, 27 and 28. A 
practical demonstration wil] be given of a simple method of detect- 
ing and preventing the loss of a great deal of power that is often 
allowed to go to waste. This report will undoubtedly be of great 
interest to central station managers who are not satisfied with the 
results they are obtaining from the fuel consumed. 


OBITUARY NOTICE. 


MR. JOSEPH KAVANAGH, New York city and Long Branch, 
N. J., died on Wednesday, March 25, after an illness of seven 
months. Mr. Kavanagh has been a prominent factor in the de- 
velopment of the telephone business. He was assistant treasurer 
of the New York Telephone Company, and of its predecessor, the 
Metropolitan Telephone and Telegraph Company, from the date of 
their organization, and was treasurer of the East Jersey Telephone 
and Telegraph Company and the North Jersey Telephone and Tele- 
graph Company. Mr. Kavanagh is survived by a wife and four 
children. Mrs. Kavanagh is a daughter of the late Amai Dodd, the 
founder of Dodd's. Express. 


| 2 INDUSTRIAL ITEMS. | 


THE BALL-WOOD COMPANY, manufacturer of automatic cut- 
off engines, will remove on May 1 from 120 Liberty street to the 
Whitehall Building, No. 6 Battery Place, New York city. 


THE MANUFACTURERS’ AGENTS ASSOCIATION, Los 
Angeles, Cal., has moved into new office and storeroom quarters 
at 308 South Los Angeles street. The company is now in better 
shape than ever before to represent manufacturers’ interests in 
California and Arizona. 


THE VARLEY DUPLEX MAGNET COMPANY, Phillipsdale, 
R. I., has recently issued a new edition of its catalogue of electro- 
magnets for continuous and alternating currents. The Varley com- 
pany manufactures electromagnets and all kinds of coil windings 
of insulated and bare wire. 


THE F. BISSELL COMPANY, 228 Huron street, Toledo, Ohio, 
is distributing a series of catalogues descriptive of its specialties 
for telephone construction, switchboard apparatus, and devices for 
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electric lighting, power and railway construction. These catalogues 
are very complete and give some valuable information for this 
class of apparatus. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, Ili., western 
agent for the Gutmann wattmeters and Adams-Bagnall arc lamps, 
states that its sales on lamps and meters for the past three months 
have surpassed that of any similar period in or out of season. 
Both of these factories have enlarged their facilities so that in- 
creased business is promptly taken care of. 


THE BRODE ELECTRIC COMPANY, Inc., San Francisco, Cal., 
has moved into its headquarters at 306 South Los Angeles street. 
This departure is in order to accommodate an increasing stock of 
supplies. This company is desirous of securing catalogues from 
large manufacturers and jobbers who are interested in the de- 
velopment of their trade on the Pacific coast. 


THE W. S. HILL ELECTRIC COMPANY, New Bedford, Mass., 
is continually adding to its perpetual catalogue, descriptive of 
knife switcnes, panel boards, cutouts, etc. The perpetual catalogue 
feature affords a comprehensive index at all times of the product 
which this company has on the market, and keeps the buyer ac- 
curately informed as to the development in this art. 


THE NEW YORK CENTRAL & HUDSON RIVER RAILROAD 
COMPANY has introduced on its system one of the most complete 
electrical safety signaling systems which has yet been devised for 
railroad service. Mr. Charles Elley Hall, in a lengthy article in 
Leslie's Weekly, for March 5, describes this apparatus and tells of 
a number of tests which have been made of this system. 


THE GRATON & KNIGHT MANUFACTURING COMPANY, 
oak leather belt maker, Worcester, Mass., is receiving a number 
of commendations on the wearing properties of its ‘‘ Royal Worces- 
ter” belts. These belts are great power transmitters, and do not 
sag, slip or cause accident. The company is glad to quote prices, 
or will send a sample belt for free trial in any factory. 


VALLEE BROTHERS ELECTRICAL COMPANY, 625 Arch 
street, Philadelphia, Pa., is distributing a list of special particulars 
in regard to direct-current desk and ceiling fans. These are the 
Crescent fans, twelve and sixteen-inch, three blades, 110 volts. 
The line also includes 220-volt desk fans and 220-volt ceiling fans, 
four wood blades, with sixty-inch sweep. The Vallee Brothers com- 
pany has a large stock on hand of everything electrical. 


T. H. BRADY, New Britain, Ct., one of the pioneers in the manu- 
facture of electrical specialties for outside construction, has issued 
a new catalogue for 1903. This firm was established in 1879. The 
catalogue describes and illustrates mast arms, fuse and cutout 
boxes, knife switches, hanger boards, storm protectors, lamp hold- 
ers, storm-proof pulleys, hoods, brackets, etc. The office is at 351 
Main street, and the factory on Centre street, New Britain, Ct. 


G. M. GEST, the conduit contractor, New York, N. Y., has been 
awarded a large contract for the underground conduit work in and 
around the L street central station of the Edison Electric Illumi- 
nating Company, of Boston, Mass. This construction will be heavy, 
having 186 ducts in one trench. This contractor has also been 
awarded additional contracts by the Brooklyn Heights Railroad 
Company, for underground conduit work along Flatbush avenue, 
Brooklyn. 


THE OTIS ELEVATOR COMPANY, New York city, has been 
awarded a contract for eighteen electric elevators equipped with the 
push-button system of control. This is said to be the largest num- 
ber of elevators of this type ever included in a single contract. 
These elevators are to be installed, one each, in a row of private 
residences now being constructed for F. Ambrose Clark, on Seventy- 
fourth street, between Central Park West and Columbus avenue, 
New York city. 


CHARLES F. JOHNSON, 908 Ellicott square, Buffalo, has been 
unusually busy handling a large spring demand for general equip- 
ment supplies. Concerning “Johnson’s Equipment Bulletin,” which 
has recently been issued for March, the ‘Southern Lumbermen,” 
of March 15, has this pleasant word to say: “‘Johnson’s Equipment 
Bulletin’ is at hand and is of special interest to parties 
who wish to buy or sell rails, motors, equipment, generators, en- 
gines, boilers and cars.” 


THE MICHIGAN CBHNTRAL, “Niagara Falls Route,” has just 
published a new time card for all divisions. This is very carefully 
prepared and is easily understood. The Michigan Central is one 
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of the foremost railroads of the world, and makes every effort to 
secure perfect comfort in travel. Mr. O. W. Ruggles is the general 
passenger and ticket agent at Chicago, Ill., and Mr. William H. 
Underwood is the general eastern passenger agent, with offices at 
229 Main street, Buffalo, N. Y. 


THE MANHATTAN ELECTRICAL SUPPLY COMPANY, New 
York city, carries one of the largest stocks of electrical supplies 
in the country. The “Eureka” searchlight, which this company 
is finding very popular, is a simple, durable, convenient and safe 
electric light for the house, stable or store. This light is used 
without danger under any conditions. The case is made of metal, 
with leatherette cloth cover. The size, outside measurements, is 
one and one-half by nine inches. 


R. G. DUN & COMPANY, New York, N. Y., has begun the publi- 
cation of an interna*ional edition of Dun’s Review, beginning with 
the issue of March, 1903. This international edition is in response 
to many requests, and in recognition of what the publishers be- 
lieve is a well-defined need. The international edition will be a 
monthly and will not in any way cancel the scope or modify the 
plans of the weekly edition. The editorials and advertising are 
partly in English, Spanish and German. 


THE LYON METALLIC MANUFACTURING COMPANY, 139 
Fulton street, Chicago, Ill., manufacturer of every specialty in 
sheet metal, is receiving a number of orders for its well-known 
oily waste cans. These cans are made of galvanized iron, and 
stand on legs four inches from the floor. The cover is self-clos- 
ing, and can not in any emergency be left open. The hinges are 
riveted on, and there is no solder used in the construction of this 
receptacle. These cans are made in any size desired. 


THE STANDARD VITRIFIED CONDUIT COMPANY, 39 and 41 
Cortlandt street, New York city, has issued a handsome souvenir, 
descriptive of its conduit and clay products, and gives a great deal 
of detai.ed information regarding the manufacturing of this ma- 
terial. Numerous half-tone illustrations show typical installations 
of conduit, and the book is valuable both from a picturesque and 
practical point of view. The book is very attractively bound, and is 
so arranged that it represents a section of vitrified conduit. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is mak- 
ing a specialty at ‘he present time of the “Diamond special com- 
mutator compound.” This compound is not a grease, but a com- 
bination of chemicals that acts as a lubricant, which stops spark- 
ing, puts a hard, glossy finish on the commutator, and prevents 
excessive wear of both commutator and brushes. It also increases 
the conductivity of brushes by removing dirt and keeping clean 
contacts. The Central Electric Company carries a large stock of 
this compound. 

THE ELBLIGHT COMPANY OF AMERICA, New York city, 
has secured the contract to construct the large waving, flexible 
electric flag which will be used in the electrical decorations at the 
celebration of the opening of the Louisiana Purchase Exposition 
at St. Louis, on April 30. The only electrical display will be that 
completely outlining the mammoth Administration Building, this 
building being surmounted by the flag already mentioned. The 
Elblight system is adaptable for work of this nature, and the com- 
pany is to be congratulated on securing so elaborate and important 
a contract. 

THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, 358 Dearborn street, Chicago, Ill., is making a specialty 
of fuse wire and strip for telephone fuses, instrument fuses, and, 
in fact, anything requiring a very low fusing point. These fine 
wires are made with the same degree of accuracy which has al- 
ways been maintained for all of its product, and the wire has suffi- 
cient tensile strength to be handled without difficulty. The com- 
pany is in a position to take care of orders, whether regular or 
special, in large or small amounts, and will make shipments 
promptly either from Chicago, New York or Buffalo. 


THB LAWRENCE-HALL ELECTRIC COMPANY, Cincinnati, 
Ohio, has been organized with Mr. F. D. Lawrence—for over fifteen 
years with the Standard Electric Company—as president. Mr. Law- 
rence resigned from the Standard company a few weeks ago, and 
with Mr. W. A. Hall organized this new company and will actively 
enter the general electrical supply business. This company will 
act as agent for the Okonite Company, manufacturer of insulated 
wires and cables, of New York, and will in addition carry a large 
stock of modern electrical products. The territory tributary to 
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this house is of much electrical importance, and the demand for 
electrical supplies in that section is constantly increasing. 


THE DICKEY-SUTTON CARBON COMPANY has established a 
fine new plant at Lancaster, Ohio. The company has excellent 
railroad facilities, being located on the Hocking Valley Railroad, 
just on the outskirts of Lancaster. The factory has been equipped 
under the supervision of Mr. Edmund Dickey. The company makes 
use of natural gas to ensure uniform results in baking, and can 
guarantee a product of the highest quality. The factory is at pres- 
ent running with a full force of hands on electric light carbons 
and is about ready to fill any size of orders for enclosed arc 
carbons, dry and other battery carbons, carbon brushes, carbon 
specialties and electrolytic carbons. The Dickey-Sutton Carbon 
Company is incorporated under the laws of Ohio. The officers are 
as follows: H. M. Sutton, president and treasurer; Edmund Dickey, 
vice-president and general manager; U. S. Kolby, secretary; S. S. 
Wilson, assistant secretary; Robert R. Dickey, superintendent. 


THE WESTERN ELECTRICAL SUPPLY COMPANY, St. Louis, 
Mo., has just issued and is mailing its general supply catalogue 
No. 50. The endeavor has been made in this catalogue to prepare 
one of the most complete and up-to-date expositions of general sup- 
plies, construction material, specialties, tools, etc., that has ever 
been listed. While not containing so many pages as the last cata- 
logue issued by this company, the contents have been condensed, 
and it now lists at least twice the amount of material contained 
in the prior volume. No expense has been spared to secure a de 
sirable result, and the company is to be congratulated upon the 
splendid appearance made by this catalogue, the mechanical 
preparation of which is all that could be desired. The contents 
embrace apparently everything that the electrician might require. 
and the great practical value of the volume is enhanced by a sup- 
plementary chapter of valuable information. This book may be 
had by those interested upon application to the company. 


THE ELECTRIC STORAGE BATTERY COMPANY, Phila- 
delphia, Pa., manufacturer of the Chloride accumulator, has re- 
cently closed several large contracts for the installation of storage 
batteries in connection with street railway work on the Pacific 
coast. The Los Angeles Railway Company has contracted for three 
batteries, two consisting of 264 cells, having a capacity of 1,000 am- 
pere-hours, and one of 264 cells, having a capacity of 2,000 ampere- 
hours. These batteries are to be operated in connection with differ- 
ential boosters, for the purpose of regulation on the railroad load, 
and for reserve in any emergency which may arise, due to the tempo- 
rary shutdown of machinery at the power-house. The Pacific Elec- 
tric Railroad Company has also contracted for a battery of chloride 
accumulators consisting of 264 elements, of. 1,000 ampere-hours 
capacity, to be operated in connection with a differential booster 
for regulation, peak work, and emergency use. Several batteries 
are also in process of installation for the following roads in this 
locality: The Oakland Transit Consolidated, the Los Angeles 
Pacific Railway, and the North Shore Railroad. 


THE STROMRERGCARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., has secured 
a large contract for the central office equipment of the Home Tele- 
phone Company, Kansas City, Mo., and Kansas City, Kan. The 
contract comprises four exchanges as follows: The main exchange, 
having a capacity of 12,000 lines, will be equipped for the imme 
diate operation of 4,500 lines with a capacity for 360 trunk lines, 
the present equipment being 120 lines. The east branch exchange 
will be an ultimate capacity of 7,200 lines and will be equipped 
for the immediate operation of 1,200 lines, 360 trunk lines ulti- 
mately, the present equipment being seventy-five lines. The south 
branch exchange will have a capacity for 7,200 lines and 360 trunk 
lines, the present equipment being 700 and seventy-five lines re 
spectively. The Kansas City, Kan., exchange will have a capacity 
for 7,200 lines and 360 trunk lines, with a present equipment of 
800 lines and eighty lines respectively. All of the above boards 
are to be of the bridged multiple-relay, lamp-signal, central-energéy 
type. The contract also calls for the necessary wire-chiefs’, moni- 
tors’ and chief operators’ desks, distributing frames, lightning 
arresters, fire plants, storage battery and complete central office 
equipment. This is one of the most important contracts, as well 
as the largest, that has been awarded for some time. The main 
exchange is to be in operation on September 20 and the suber- 
changes on October 1, October 15 and November 1, 1903. 
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NOTES ON INDUSTRIAL ELECTRO- 
CHEMISTRY, 


The excellent series of notes on in- 
dustrial electrochemistry and electro- 
metallurgy, by John B. C. Kershaw, which 
has been appearing in the ELECTRICAL 
Review for some months, will soon be 
brought to a close. Mr. Kershaw has 
command of exceptional facilities for 
getting information regarding both the 
methods in use and the success which has 
attended their application. He gives in 
this series a complete review of the many 
applications of electrochemistry, both in 
this country and in Europe. Changes and 
improvements in these industries have 
been taking place with great rapidity in 
recent years, and a review which brings 
our information on these matters up to 
‘date can not fail to be of value to all 
interested. 


PRACTICAL WIRELESS TELEGRAPHY. 

The London Times for March 30 pub- 
lished two messages of over one hundred 
words which it had received from its New 
York correspondent, sent from America 
by the Marconi wireless system. It was 
also announced in the same paper that 
arrangements had been made with the 
Marconi company for transmitting news 
day by day between the old world and 


the new by the Marconi system. 


Another. Stage in Application. 

This announcement marks another 
stage in the practical application of wire- 
less telegraphy. It was only fourteen 
months ago that the first faint trans- 
atlantic signal was received by Marconi 
at Signal Hill, Newfoundland. A little 
more than one year later a message was 
successfully sent across the Atlantic from 
Glace Bay, Nova Scotia. About two 
months later the Wellfleet Station, at 
Cape Cod, was tested successfully, and 
now, with the lapse of another two 
months, the company has begun the regu- 
lar sending of news ‘by this new system. 
It is not yet ready, however, to begin com- 
mercial operation, but hopes to do so 
shortly. 

Marconi’s Brilliant Record. 

But a few years ago Marconi was 
known only as an enthusiastic experi- 
menter in the new field of wireless trans- 
mission of signals. His unwavering faith 
brought the necessary capital to his aid 
and enabled him to make a record for de- 
veloping and applying a new method such 
as has seldom been equaled. 


STUDENTS OF THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS. 


As already announced, the American 
Institute of Electrical Engineers has ar- 
ranged to extend certain privileges to 
those who are regularly pursuing study 
in electrical engineering. The regula- 
tions under which these privileges are 
extended may be found elsewhere in this 
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issue, and, as will be seen, are very lib- 
eral. These privileges may be enjoyed 
by those students who are following cor- 
respondence courses or studying under a 
private tutor, as well as by those in 
regular attendance at some technical 
school. The success attending President 
Scott’s efforts in establishing local sec- 
tions has been so marked, and the growth 
of the Institute has been so rapid since 
that 


doubtless many students will gladly wel- 


renewed interest was awakened, 
come this opportunity to identify them- 
selves with the Institute upon such liberal 
terms. 

A Good Step. 

The move seems to be a wise one, as it 
will not only benefit the students, but, 
by interesting them in the work of the 
Institute, promote its interests by ensur- 
ing it a large and enthusiastic member- 
ship in the future. 


IMPROVED RAPID TRANSIT FACILITIES 
FOR NEW YORK CITY. 


On the first day of this month the In- 
terborough Rapid Transit Company took 
over the management of the Manhattan 


Klevated Railway. The same company 


will operate the subways now in course 
vf construction in New York city, and 
will thus control the most important 
transportation systems in Greater New 
York. It is to be expected that the co- 


ordination of the two systems—the 


elevated and the subway—will bring 


about decided improvements in the tran- 
sit facilities of the city. The two sys- 
tems will certainly work together better 
for the same end than if their interests 
conflicted. 

The Interborough Rapid Transit Com- 
pany has, in the person of Mr. E. P. 
Bryan, a capable and experienced general 
manager. Mr. Bryan, who is an old-time 
telegraph operator, has had much ex- 
perience in large railway management. 
T'he city, as well as the company, is to be 
congratulated on having such an able 
cfticial in charge of this important work. 
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REAL AND IMAGINARY INVENTIONS. 

In times past the lot of the student of 
what we may for the moment call science 
was often far from pleasant. Science 
itself as it then existed was a strange 
mixture of truth and speculation, and 
there was much difference between the 
men who spent their time in the pursuit 
of further knowledge of things real and 
unreal. Certain of these wise men were 
undoubtedly moved by a desire for truth. 
Others were probably seeking knowledge 
of the unknown in order that its posses- 
sion might assist them in drawing money 
from the credulous. Others again, no 
doubt, pretended to have knowledge and 
powers which they had not, having the 
same end in view. 

Persistence of Types. 

These types still persist, but with the 
progress of civilization and the spread of 
education their standing has changed 
greatly. ‘The old alchemist practised his 
art in secret and silenced his dupes by 
threats of imaginary powers, or by the 
hope of gain. The so-called philoso- 
phers of those days were in a not much 
better position, for if they made a real 
discovery or formulated a law hitherto 
not recognized, they stood in danger of 
being judged as wicked heretics, or, at 
least, as men dangerous to be at liberty. 
Not infrequently, the great philosophers 
announced their discoveries in cipher as 
they dared not make an open statement. 
Conditions To-day. 

How different are conditions to-day; a 
discovery, or what is supposed to be a dis- 
covery, is heralded from one end of the 
earth to the other. 
danger to the discoverer from this pub- 


There is not only no 


licity, but it is practically impossible for 
a modest student to avoid this, to him, 
undesirable notoriety. On the other 
hand, this free advertising is just what 
those persons who have a great scheme 
for others to invest in wish. Scarcely a 
day passes without an announcement of 
some discovery or invention which will 
accomplish wonders. In rare cases the 
announcement is strictly true; some- 
times, however, it is merely a new story 
of an old matter. But in the vast ma- 
jority of instances we learn simply of 
another scheme to fleece the credulous. 
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Some Recent Announcements. 

It may be interesting to mention a few 
instances which have come to our notice 
We have been told about a 
wonderful primary battery which will 


recently. 


solve the automobile problem. It is said 
that by means of this invention we will 
be enabled to make longer trips at the 
expense of but a few cents for fresh elec- 
trolyte, and we are shown a picture of 
the apparatus to prove the truth of this 
statement. It is unfortunate in this case 
that the cost of the zinc was overlooked, 
but that is a small matter. New primary 
batteries are invented so frequently that 
it is a hopeless task to keep track of 


them. 


Air as a Source of Power. 


We are told of a method by which un- 
limited power may be abstracted from 
the air, which will make the steam boiler 
a thing of the past and convert our coal 
mines into useless holes in the ground. 


Bible Study a Way to Discoveries. 


Again, we hear of a force, discovered 
after a long and earnest Bible study, a 
force which has escaped the so-called 
scientific men of all ages, but which now 
will work a revolution in all branches of 
industry. | 


Electricity Used to Catch the Unwary. 


It would seem that the word “elec- 
tricity” is used as a bait to catch the un- 
wary more than is fair. There is a magic 
in the sound that charms, when all else 
It is used to cloak the plainest 
frauds and no amount of protest of the 


fails. 
scientific avails. Its powers and prop- 
erties are described in as many ways as 
there are schemes to promote. To quote 
from a recent circular: “Electricity is a 
foreigner; it comes to mankind with a 
brogue, and little else is known about it 
by humanity. LElectricity’s presence in 
the earth’s mass is by seepage from the 
surrounding ether. Electricity . . . 
then hurries away to its lair, the depths 
of the mysterious and mighty ether. 
From the earth’s mass outward, in every 
direction, the mind of man contemplates 
persistent and insatiable distance en- 


guifing persistent and insatiable dis- 
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tances; then, behold, along rolls the 
mighty ether; this unfathomable mystery 
swallows up, in utter contempt of their 
magnitude, all these distances and passes 
on.” (The hiatus is in the circular.) He 
must be a credulous man indeed, who, 
after reading this, still has doubts about 
the practicability of throwing a cable 
some two hundred miles long into air, 
and in this way obtaining control of un- 
limited power! 

Traction Schemes. 

Railway problems are of great im- 
portance at this time, so one should not 
be surprised when he hears of marvelous 
inventions by which terrific speeds may 
be obtained with absolute security and 
with but a slight expense for power. We 
read recently of a train, the weight of 
which is to be supported by magnets 
which slip along under a rail. A picture 
of the train gave a clear idea of its con- 
struction. The magnets used were almost 
negligibly small, but it hardly seems good 
practice to reduce the tractive power of 
the locomotive by lifting it off the rails. 
These same magnets would doubtless 
make very effective magnetic brakes, and 
soon bring the train to a standstill after 
shutting off the power so that the expense 
of an air-brake equipment would be 
avoided. This train consumes only “two 
per cent of current, leaving ninety-eight 
per cent to be used for other purposes.” 
It would seem good practice to double the 
current so that but one per cent would be 
required by the locomotive. 


Flying Machines. 

Closely allied in a certain sense to the 
traction problem, is the problem of the 
flying machine, so that it is natural to 
expect descriptions more or less clear of 
Often the 
writer excuses his lack of definiteness by 


new methods of propulsion. 


stating that it is necessary to guard his 
patents. 
True Inventions Unfortunately Announced. 

At times a legitimate announcement is 
made, but in such terms as to deceive 
many. We see a description of a wonder- 
ful discovery which will take the place 
of an old superstition, the witch hazel 
rod, for instance. At first thought, one 
would feel inclined to read no further 
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than the head lines, but should he follow 
this rule, invariably he might miss an in- 
teresting story, as a case of this kind 
came to our own notice recently. 


A Question for Thought. 


The question which presents itself now 
is, does any harm arise from these sen- 
sational stories? Who is to decide whether 
there is any truth in a new story. At 
times the most visionary dreamer may be 
correct, and the practical man at fault. 
Who is to say that an invention is no in- 
vention, or is valueless, and who of us 
does not enjoy a well written description 
of the plainest swindle. But we can not 
all of us have scientific educations, and 
the unknowing still continue to invest 
their hard earned savings in schemes as 
unpracticable as some of those we have 
mentioned above, and probably to a 
greater degree than is generally believed. 
Many of the schemers prosper and some 
one pays the freight. Whose business is it, 
if it is any one’s, to rush to the rescue 
of the unfortunate? 


AMERICAN ELECTROCHEMICAL 
SOCIETY. 


The American Electrochemical So- 
ciety will hold its third general meeting 
in New York city, April 16 to 18. The 
local committee has been actively at work 
for the last two months making prepara- 
tions, and the outlook at the present time 
is for a very successful convention. Valu- 
able papers are promised by prominent 
electrochemical experts, and interesting 
visits have been arranged for to impor- 
tant plants and establishments in the 
vicinity of New York. 


Creditable Membership Roll. 


Although the American Electrochem- 


ical Society is but one year old, it has al- 
ready held two most successful meetings. 
It now has enrolled about 500 members, 
drawing its support from those in prac- 
tical work, as well as those engaged in 
the theoretical advancement of electro- 
chemistry. 

Advantages of New York as Place of Meeting. 

The selection of New York for the 
third place of meeting was made because, 
except Niagara Falls, where the second 
meeting was held, there is probably no 
other place in the world where so much 
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electrochemical work is being carried on. 
There is every reason to expect that the 
hopes of the local committee for the most 
successful meeting of the society yet held 
will be realized. 


THE GROWTH OF THE TELEPHONE 
INDUSTRY. 


When, at any time, we attempt to esti- 
mate the growth of a thriving industry, 
we find it necessary and a good practice 
to compare the aggregate of to-day with 
the total of some fixed prior period. 
Where only one set of figures is at hand, 
these must be referred to in relative 
fashion; and where it is known in what 
ratio the individual increments that go 
to make the composite statistics have been 
developed, it becomes a matter of analysis 
and deduction to accord to each factor 
its value in the progression. 


The Automatic System. 

And so it is with the telephone situation 
of to-day. Beginning with the most recent 
development—the automatic system— 
there have been great strides made in this 
direction. Apparently this form of serv- 
ice 1s giving satisfaction to those who 
To date 


the system has been under trial in com- 


have suffered its inauguration. 


paratively small exchanges; but contracts 
have already been secured and instal- 
lations are under way where the most 
rigid large capacity exactions will have 
to be met. 


The Manually Operated Exchange. 

Looking over the field served by the 
manually operated exchanges, the great 
wealth represented by this industry be- 
comes at once apparent. While the in- 
dependent interests are more or less 
welded together by the bond of national 
organization, the operation of securing 
exact data is not easy, and until thorough 
clearing-house methods are adopted, and 
accurate reports made to one central head, 
it will be hard to show this with any 
great degree of precision. 


Magnitade and Growth. 

Probably the most intelligent conception 
of the magnitude of the telephone busi- 
ness and of its great growth will be 
secured from reference to the recent re- 
port of the American Telephone and Tele- 
graph Company, the parent company of 
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the great Bell system. The gross revenue 
for the year 1902 amounted to $13,277,- 
457.33. The expenses, including in- 
terest and taxes, were $5,442,185.14. The 
total amount added to construction and 
real estate by all the companies constitut- 
ing this system was $37,336,500. The 
total miles of wire on January 1, 1903, 
were 2,443,750, an increase for the year 
of 714,731 miles. Of this increase, 1,848 
miles are represented by submarine cir- 
cuits, which now total up to 6,048 miles. 
Cne of the most interesting figures in 
this table shows the extent to which under- 
ground construction has been carried out 
during the past year. On January 1, 
1963, there were 1,328,685 miles of wire 
underground, or 219,668 miles in excess 
cf that overhead, showing an increase in 
underground wire of 445,006 miles, as 
against 267,877 miles increase for over- 
head lines. The estimated number of ex- 
change connections made daily was 9,322,- 
951, or a total for the year of about 
3,002,000,000. 

Increased Capitalization. 

To keep up with this demand for serv- 
ice the stockholders of this company 
have authorized an increase in capital 
stock from $150,000,000 to $250,000,000. 
This increase is to be used in the develop- 
ment of new lines and the rehabilitation 
of old properties. 

Present Outlook. . 

The independent telephone interests 
claim that this expansion has nearly 
been equaled. Under more practical 
management the rates being charged by 
independent telephone companies are 
based more on the economic values of 
properties as a whole, and competition is 
rapidly assuming a more healthy condition. 
The independent interests are certainly 
now reaping the benefit of skilled em- 
ployés, practical managers and highly 
trained electrical engineers. Notwith- 
standing the efforts which are being made 
by each factor in the contest to secure 
virgin territory and to acquire properties 
which have already been inaugurated, there 
is to-day a trebled demand for service, 
and the prospect, as voiced by all of the 
operating companies, is that the coming 
year will witness a still greater expansion 
than the year just closed. 
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Transformers in Transmission Systems. 


RANSFORMERS are almost al- 
T ways necessary in long electric 
systems of transmission, because 
the line voltage is greater than that of 
generators or at least that of distribu- 
tion. As transformers at either generat- 
ing or receiving stations represent an in- 
crease of investment without corresponding 
increase of working capacity, and also an 
additional loss in operation, it is desira- 
ble to avoid their use as far as is practi- 
cable. In short transmissions over dis- 
tances of less than fifteen miles it is gen- 
erally better to avoid the use of trans- 
formers at generating stations, and in 
some of these cases, where the transmis- 
sion is only two or three miles, it is even 
more economical to omit transformers at 
the substations. 

Thus, where energy is to be transmitted 
two miles and then applied to large mo- 
tors in a factory, or distributed at 2,500 
volts, the cost of bare copper conductors 
for the three-phase transmission line will 
be only about $6 per kilowatt of line 
capacity at 2,500 volts, with copper at 
fifteen cents per pound, and a loss of five 
per cent at full load. The average loss 
in such a line will be smaller than that 
in one set of transformers and a line of 
higher voltage. Furthermore, the first 
cost of the 2,500-volt generators and line 
without transformers will be less than 
that of generators and line of higher volt- 
age with step-down transformers at the 
substation. 

As generators up to 13,500 volta are 
now regularly manufactured, it is quite 
common to omit step-up transformers 
at the main stations of rather short trans- 
mission systems. This practice was fol- 
lowed in the 13,500-volt transmission to 
Manchester, N. H., the 10,000-volt trans- 
mission to Lewiston, Me., and the 12,000- 
volt transmission to Salem, N. C. 

In most transmissions over distances of 
twenty-five miles or more step-up trans- 
formers at generating stations as well as 
step-down transformers at substations are 
amployed. As yet the highest voltages 
that have ‘been put into practical use on 
transmission lines, that is 50,000 to 60,- 
000, are much below the pressures that 
have been yielded by transformers in ex- 
perimental work. These latter voltages 
have in a number of instances gone above 
100,000. The numbers and capacities of 
transformers used at main stations vary 
much in their relations to the numbers 
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and individual capacities of generators 


there. In some cases there are three times 
as many transformers as three-phase gen- 
erators, and the capacity of each trans- 
former is either equal to or somewhat 
greater than one-third of the capacity of 
each generator. 

Thus in the station at Spier Falls on 
the Hudson, whence power will be trans- 
mitted to Albany and other cities, the 
number of step-up transformers will be 
thirty and their aggregate capacity will be 
24,014 kilowatts, while the total number 
of three-phase generators will be ten, with 
a combined capacity of 24,000 kilowatts. 
Another practice is to give each trans- 
former a capacity greater than one-third 
of that of the three-phase generator with 
which it is to be connected, and make the 
total number of transformers less than 
three times as great as the number of 
generators. An example of this sort ex- 
ists in the station on Apple River, whence 
power is transmitted to St. Paul. This 
station contains four three-phase gen- 
erators of 750 kilowatts each, and six 
transformers of 500 kilowatts each, these 
latter being connected in two sets of three 
each. The use of three transformers for 
each three-phase generator instead of 
three transformers for each two or three 
generators, tends to keep transformers 
fully loaded when in use, and therefore 
to increase their efficiency. On the other 
hand, efficiency increases a little with the 
size of transformers and the first cost 
per unit capacity is apt to be less the 
greater the size of each. 

Another solution of the problem is to 
provide one transformer for each three- 
phase generator, each transformer being 
wound with three sets of coils, so that the 
entire output of a generator can be sent 
into it. This practice is followed in the 
Hochfelden water-power station, whence 
power is transmitted to Oerlikon, Switz- 
erland, also in the water-power station at 
Grenoble, France, whence energy at 26,- 
000 volts is transmitted to a number of 
factories. With three-phase transformers 
each generator and its transformer may 
form an independent unit that can be 
connected with the line at pleasure, thus 
tending to keep transformers at full load. 

Though three-phase transformers are 
much used in Europe, they have thus far 
had little if any application in the United 
States. Single-phase transformers may, 
of course, be limited in number to that of 


the three-phase generators with which 
they are used, but such transformers must 
regularly be connected to the generators 
and line in groups of three. Such an 
equipment was provided in part at the 
7,500-kilowatt station on the Missouri 
River at Canon Ferry, which contains ten 
three-phase generators of 750 kilowatts 
each. The transformers at this station 
include twelve of 325 kilowatts each, con- 
nected in four groups of three each, also 
six transformers of 950 kilowatts each 
which are also connected in groups of 
three. Three of these larger transformers 
have a capacity of 2,850 kilowatts, or 
nearly equal to that of four generators. 

With two-phase generators single-phase 
transformers must be connected in pairs, 
and it is common to provide two trans- 
formers for each generator. Thus, in the 
Rainbow station on the Farmington River, 
whence power is transmitted to Hart- 
ford, there are two generators of the two- 
phase type and rated at 600 kilowatts 
each, also four transformers rated at 300 
kilowatts each. 

As the regulation of transformers on 
overloads is not as good as that of gener- 
ators, it seems good practice to give each 
group of transformers a somewhat greater 
capacity than that of the generator or 
generators whose energy is to pass through 
it. This plan was apparently followed at 
the Cañon Ferry station, where the total 
generator capacity is 7,500 kilowatts and 
the total capacity of step-up transformers 
is 9,600 kilowatts. Each group of the 
325-kilowatt transformers there has 4 
capacity of 975 kilowatts, while each gen- 
erator is only of 750 kilowatts. Usually 
the number of groups of transformers at 
a two-phase or three-phase generating 


station is made greater than the number 


of transmission circuits supplied by the 
station, for some of the reasons just con- 
sidered. Where this is not the case it is 
commonly desirable in any event to have 
as many groups of step-up transformers 
as there are transmission circuits, so that 
each circuit may be operated with trans- 
formers that are independent of the other 
circuits. 

At substations it is desirable to have 4 
group of transformers for each trans- 
mission circuit, and it may be necessary 
to subdivide the transformer capacity 
still further in order to keep trans- 
formers in operation at nearly full load, 
or to provide a group of transformers for 
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each sort of service or for each distribu- 
tion circuit. All of the transformers at 
a substation should have a total capacity 
at least equal to that of the generators 
whose energy they are to receive, minus 
the losses in step-up transformers and the 
line. Transformers at substations do not 
necessarily correspond in number or in- 
dividual capacity with those at generating 
stations, and the number of substation 
transformers bears no necessary relation 
to the number of generators by which they 
are fed. 

Two transmission circuits extend from 
Cafion Ferry to a substation at Butte, 
and in that substation there are six trans- 
formers devided into two groups for three- 
phase operation, each transformer being 
rated at 950 kilowatts. This substation 
equipment thus corresponds to only the 
six 950-kilowatt transformers in the gen- 
erating station, because the four groups 
of smaller transformers there are used 
to supply the transmission line to Helena. 

In the substation at St. Paul that re- 
ceives the entire output of the plant on 
Apple River, where the six transformers 
of 500 kilowatts each are located, ten 
transformers receive energy from two 
three-phase transmission circuits. Six of 
these transformers are rated at 300 kilo- 
watts each, and four at 200 kilowatts each. 
The 300-kilowatt transformers are con- 
nected in two groups of three each, and 
the 200-kilowatt in two groups of two 
each, transforming current from three- 
phase to two-phase. The aggregate capac- 
ity of the substation transformers is thus 
2,600 kilowatts, while that of transform- 
ers at the generating station is 3,000 
kilowatts. With four generators at the 
water-power plant there are ten trans- 
formers at the substation, where all the 
energy, minus losses, is delivered. 

At Watervliet, where one of the several 
substations of the system with its larger 
generating plant at Spier Falls is located, 
the capacity of each transformer is 1,000 
kilowatts, though each transformer at 
Spier Falls has a rating below this figure. 

In the substation at Manchester, N. H., 
that receives nearly all of the energy from 
four water-power plants, containing eight 
generators with an aggregate capacity of 
4,030 kilowatts, there are located twenty- 
one step-down transformers that have a 
total rating of 4,200 kilowatts. These 
twenty-one transformers are fed by six 
circuits, of which five are three-phase and 
one is two-phase. A part of the trans- 
formers supply current to motor-gener- 
ators, developing 500-volt current for a 
street railway, and the remaining trans- 
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formers feed circuits that distribute al- 
ternating current. 

From these examples it may be seen 
that in practice either one or more groups 
of transformers are employed in sub- 
stations for each transmission circuit, 
that the total number of these trans- 
formers may be just equal to or several 
times that of the generators from which 
they receive energy, and that the in- 
dividual capacities of the transformers 
range from less than one-third to more 
than that of a single generator. Groups 
of transformers at a main station must 
correspond in voltage with that of the 
generators in the primary and that of the 
transmission line in the secondary wind- 
ings. Substation transformers receive 
current at the line voltage and deliver it 
at any of the pressures desired for local 
distribution. Where step-up transformers 
are employed the generator pressure in 
nearly all cases is at some point between 
500 and 2,500 volts. 

At the Canon Ferry station the volt- 
age of transformer groups is 550 in the 
primary and 50,000 in the secondary 
windings. In the Colgate power-house, 
whence energy is transmitted to Oakland 
and San Francisco, the generator press- 
ure of 2,400 volts is raised to 40,000 volts 
by transformers. Generator voltage in 
the power-house on Apple River is 800 
and transformers put the pressure up to 
25,000 for the line to St. Paul. Trans- 
formers at the Niagara Falls station raise 
the voltage from 2,300 to 22,000 for the 
transmission to Buffalo. 

As transformers can be wound for any 
desired ratio of voltages in their primary 
and secondary coils, a generator pressure 
that will allow the most economical con- 
struction can be selected where step-up 
transformers are employed. In general it 
may be said that the greater the capacity 
of each generator, the higher should be 
its voltage and that of the primary coils 
of step-up transformers, for economical 
construction. At substations the require- 
ments of distribution must obviously fix 
the secondary voltages of transformers. 

Weight and cost of transformers de- 
pend in part on the frequency of the al- 
ternating current employed, transformers 
being lighter and cheaper the higher the 
number of cycles completed per second 
by their current, other factors remaining 
constant. In spite of this fact the ten- 
dency during some years has been toward 
lower frequencies, because the lower fre- 
quencies present marked advantages as to 
inductive effects in transmission systems, 


the distribution of power through in- 
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duction motors, the construction and op- 
eration of rotary converters, and the con- 
struction of generators. Instead of the 
133 cycles per second that were common 
in alternating systems when long trans- 
missions first became important, sixty 
cycles per second is now the most general 
rate of current changes in such trans- 
mission systems. But practice is con- 
stantly extending to still lower frequen- 
cies. The first Niagara Falls plant with 
its twenty-five cycles per second reached 
the lower limit for general distribution, 
because incandescent lighting is barely 
satisfactory and are lighting decidedly 
undesirable at this figure. 

In contrast with the great transmissions 
from Canon Ferry to Butte, Colgate to 
Oakland, and Electra to San Francisco, 
which operate at sixty cycles, the sys- 
tem between Cañon City and Cripple 
Creek, in Colorado, as well as the great 
plant at Sault Ste. Marie, employs thirty- 
cycle current, and the lines from Spier 
Falls to Schenectady, Albany and Troy 
are intended for current of forty cycles 
per second. From these examples it may 
be seen that the bulk and cost of trans- 
formers is not the controlling factor in 
the selection of current frequency in a 
transmission system. 

Transformers used at either generating 
or substations should be cooled by some 
special means unless quite small, say un- 
der 100 kilowatts capacity each. 

The advantages of so-called artificial 
cooling are smaller weight and first cost 
in transformers, and perhaps slightly 
longer life for the insulation of wind- 
ings. For these advantages a small in- 
crease in the cost of operation must be 
paid. Station transformers are usually 
cooled either by forcing air through them 
under pressure, or else by passing water 
through pipes immersed in the oil with 
which the transformers are insulated. 
If cooling with air-blast is adopted, a 
blower, with electric motor or some other 
source of power to operate it, must be 
provided. Where transformers are oil-in- 
sulated and cooled with water there must 
be some pressure to maintain the circula- 
tion. If free water under a suitable head 
can be had for the cooling of trans- 
formers, as in most water-power plants, 
the cost is very slight. Where water must 
be purchased and pumped through the 
transformers its cost will usually be 
greater than that of cooling with air- 
blast. One manufacturer gives the fol- 
lowing as approximate figures for the 
rate at which water at the temperature of 
fifteen degrees centigrade must be forced 
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through his transformers to prevent a 
rise of more than thirty-five degrees centi- 
grade in their temperature, probably when 
operating under full loads. 


Transformer—Kilowatts. Gallons per minute. 


150 0.5 
400 0.75 
600 1.00 
1,000 1.5 
75 0.37 


An air-blast to cool transformers at 
main or substations may be provided in 
either of two ways. One plan is to con- 
struct an air-tight compartment, locate 
the transformers over openings in its top, 
and maintain a pressure in the compart- 
ment by means of blower fans that draw 
cool air from outside. Such an arrange- 
ment has been carried out at the sub- 
station in Manchester, N. H. The base- 
ment underneath this substation is air- 
tight and in the concrete floor over it 
there are twenty-seven rectangular open- 
ings, each twenty-five by thirty inches, 
and intended for the location of a 200- 
kilowatt transformer. Aggregate trans- 
former capacity over these openings will 
thus be 5,400 kilowatts. Pressure in this 
basement is maintained by drawing out- 
side air through a metal duct that termin- 
ates in a hood on the outside of the sub- 
station about nine feet above the ground. 
In the roof of this substation there are 
ample skylight openings to permit the 
exit of hot air that has been forced through 
the transformers. In the air-tight base- 
ment are two electric motors of ten horse- 
power each, connected to the blower that 
maintains the pressure. It may be noted 
that in this case there is less than one 
horse-power of motor capacity for each 
200 kilowatts capacity in transformers. 

Where there are not more than six or 
nine transformers to be cooled, it is com- 
mon practice to provide a separate motor 
and blower for each group of three trans- 
formers, and lead the air directly from 
each blower to its group of transformers 
by a metal duct, thus avoiding the neces- 
sity for an air chamber. In such cases 
a blower giving a threc-cighth-ounce air 
pressure per square inch and a motor of 
one-horse-power capacity are generally 
provided for each group of three trans- 
formers rated at 100 to 150 kilowatts 
each. Where cooling with air-blast is 
adopted, oil insulation can not be carried 
out because the air must come into inti- 
mate contact with the transformer coils 
and core. Both oil insulation with water 
cooling, and dry insulation with cooling 
by air-blast have been widely used in 
transmission systems of large capacity and 
high voltage. 

In the Colgate plant, where the line 
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pressure is 40,000 volts, the 700-kilowatt 


transformers are oil-insulated and water- 
cooled, and this is also true of the 950- 
kilowatt transformers in the 50,000-volt 
transmission between Cañon Ferry and 
Butte. On the other hand, the trans- 
mission system between Spier Falls, 
Schenectady and Albany, carried out at 
26,500 volts, includes transformers that 
range from several hundred to 1,000 
kilowatts each in capacity and are all air- 
cooled. Either a water-cooled transformer 
or one cooled by air-blast may be safely 
overloaded to some extent, if the circula- 
tion of air or water is so increased that 
the overload does not cause heating be- 
yond the allowable temperature. 
(To be concluded.) 
> 
The American Electrochemical 
Society. 

The American Electrochemical Society 
will hold its third general meeting in 
New York city, April 16 to 18, at the 
Chemists’ Club, 108 West Fifty-fifth 
street. A number of valuable papers will 
be presented and discussed, and excursions 
will be made to various points of interest. 
A good attendance of outside members is 
expected. 

A paper by Mr. Nelson W. Rogers upon 
the Cooper Hewitt vapor converter will 
be presented, and the apparatus will be 
shown in action. 

At the banquet which will be held at 
the German Liederkranz clubhouse, 111 
East Fifty-eighth street, on April 16, at 
8 P. M., the following distinguished gen- 
tlemen will be the guests of the society: 
Dr. Walther Nernst, Gottingen, Germany, 
inventor of the Nernst lamp, and one of 
the leading electrochemists of the world; 
T. J. Baker, president of the American 
Chemical Society ; Charles F. Scott, presi- 
dent of the American Institute of Elec- 
trical Engineers; William McMurtrie, 
president of the Chemists’ Club, New 
York city; James M. Dodge, president of 
the American Society of Mechanical En- 
gineers; V. Coblentz, president of the 
New York section of the Society of 
Chemical Industry; A. R. Ledoux, presi- 
dent of the American Institute of Mining 
Engineers; S. A. Ringler, president of the 
German Liederkranz; Dr. H. W. Riley, 
chief chemist of the Agricultural Depart- 
ment, Washington, D. C., and Dr. Samuel 
Sheldon, president of the New York 
Electrical Society. An excellent musical 
programme has been arranged by Mr. 
Carl Schlegel, of the German Lieder- 
kranz, assisted by Mrs. Annie Eisen, and 
the banquet will be attended by a number 
of ladies. 
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The American Electrochemical Society 
was founded in April of last year and 
the first general meeting was held in 
Philadelphia at that time. The second 
general meeting was held at Niagara 
Falls during October, 1902. The society 
has now about five hundred members. It 
was organized to promote the interests of 
theoretical and applied electrochemistry 
and electrometallurgy, and its influence 
has already been felt in that new and 
rapidly growing industry. Its member- 
ship includes most of the prominent 
electrical engineers and electrochemists 
in this country. The selection of New 
York as the place for the third general 
meeting was made because, excepting 
Niagara, where the second meeting was 
held, there is probably no other place in 
the world where so much electrochemical 
work is being carried on. 

The following excursions have been ar- 
ranged: | 

Friday, April 17—First party leaves 
at 2 P. M., arrive Willyoung & Gib- 
son Company, 40 West Thirteenth street, 
about 2.30. Leave three o’clock for 
Crocker-Whecler Electric Works, at Am- 
pere, N. J. Leave Christopher Street 
Ferry 3.30 sharp, arrive at 4.20. Return 
by 5.25 train to New York, arriving at 
six o'clock. 

Second party leaves at 2 P. M., ar- 
rive Sawyer-Man Electric Company, 510 
West Twenty-third street, at 2.30; leave 
at 3.30, arrive Eimer & Amend (special 
exhibit), Third avenue and Eighteenth 
street, at 3.45; leave at 4.15, arrive at 
Cooper Union, Third avenue and Eighth 
street, at 4.30. 

Third party leaves at 2 P. M., aT- 
rive United States Electro-Galvamizing 
Company, 9 Park avenue, Brooklyn, at 
three o'clock; leave 3.30, arrive Brooklyn 
Navy Yard at four o'clock. 

Saturday, April 18—First party leaves 
at 2 P. M., arrive New York Edison 
Station, Thirty-eighth street and East 
River at 2.30; leave three o’clock, ar- 
rive Manhattan Railway Company’s 
power-house, Seventy-fourth street and 
East River, at 3.30; leave at four o’clock, 
arrive at power-house Metropolitan Street 
Railway Company, Ninety-sixth street 
and First avenue, at 4.15; leave at 4.45 
for Columbia University, West 116th 
stroet. 

Second party leaves at 2 P. M. to 
inspect Rapid Transit Tunnel at Fifty- 
ninth street and Broadway ; leave at three 
o'clock for Columbia University, West 
116th street. 
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A NEW STEAM TURBINE. 


A DESCRIPTION OF THE CURTIS STEAM 
TURBINE. 


Steam turbines have of late occupied a 
prominent place in plans for future 
power installations. For this reason, an 
abstract of a paper prepared by Mr. 
W. L. R. Emmet, which describes the 
steam turbine invented by Mr. C. G. Cur- 
tis, of New York, will prove of interest. 
The ideas made use of in this turbine 
were first obtained about 1895. Since 
that time, experimental work has been 
carried on at Schenectady under the di- 
rection of Mr. Curtis and of the General 
Electric Company’s engineers, the object 
of these experiments being to establish 
data and laws which would form a basis 
for the correct design of commercial ap- 
paratus. About two years ago, results of 
these experiments gave data which showed 
great commercial possibilities, and since 
that time, work has gone on on a large 
scale in the production of commercial 
machines. The contracts of these ma- 
chines now aggregate 230,000 horse-power 
in turbine-driven electric generating 
units, the largest size so far built being 
7,500 horse-power. 

The idea of the steam turbine is quite 
simple, and is similar to that of the water 
turbine or impulse wheel. The practical 
difficulty which has prevented the develop- 
ment of good steam turbines lies in the 
very high velocity which steam can im- 
part to itself in expansion, and the diffi- 
culty in efficiently transferring this mo- 
tion to wheels at speeds practicable for 
construction or practical use. Steam ex- 


panding from 150 pounds gauge pressure - 


per square inch into the atmosphere is 
capable of imparting to itself a speed of 
2,950 feet per second, and if it is ex- 
panded from 150 pounds gauge pressure 
into a twenty-eight-inch vacuum, it can 
attain a velocity of 4,010 feet per second. 
The spouting velocity of water discharged 
from a nozzle from 100-foot head is 
eighty feet per second, which shows the 
radical difference in the conditions to be 
met in steam and hydraulic turbines. 

Previous to the development of the 
Curtis turbine, there were two practical 
methods of using steam in turbines with 
fair economy. In one of these, the steam 
is allowed to expand within a nozzle and 
then impinges upon suitably arranged 
buckets. To secure high efficiency in this 
method, a high peripheral speed of tur- 
bine is necessary. In the second method, 
steam is allowed to expand in its passage 
through a system of alternately fixed and 
movable veins. The method developed in 
the Curtis turbine consists in expanding 
the steam nearly completely in suitable 
nozzles and then allowing it to pass 
through a system of veins alternately 
fixed and movable and so arranged that 
the steam has a very high speed where it 
enters, but which it loses almost entirely 
before it leaves the turbine. 

The accompanying illustration shows 
the general arrangement of this turbine. 
The steam leaves the steam chest through 
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one or more parts and enters the nozzles, 

where it is almost completely expanded. 

It then impinges upon the first set of 

moving blades. Striking these with a high 

velocity, it rebounds and then impinges 
STEAM CHEST 
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STATIONARY BLADES 
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DIAGRAMS OF NOZZLES AND BUCKETS. 


upon the first set of stationary blades. 
Here it again rebounds and passes to the 
second set of moving blades, and so on 
through as many sets or stages as may 
be necessary. The number of stages and 
the number of lines of veins in a stage 
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Puan oF 5,000 KıLowarTTs, 500 REVOLUTIONS 
PER MINUTE, WITH GENERATOR. 
are governed by the degree of expansion, 
the peripheral velocity, which is desirable 
or practicable, and by various conditions 
in the mechanical expediency. Generally 
speaking, lower peripheral speeds entail 
more stages, more lines of veins per stage, 
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or both. The general practice in the con- 
struction of these turbines is so to divide 
up the steam expansion that all stages 
handle about equal parts of the total 
power of the steam. 

The losses and leakages of the earlier 
stages take the form of more heat or 
more steam for the lower stages and are 
thus in part regained. Much water of ex- 
pansion which might occasion losses by 
evaporation is drained out of each stage 
into that which succeeds it. 

Governing is effected by the successive 
opening or closing of nozzles and conse- 
quent changing of the active steam belt. 
The cut shows part of the nozzles open 
and part closed, the arrows showing the 
space filled up by live steam. In the 
process of governing, the nozzles of the 
later stages may or may not be opened 
and closed, so as to maintain an adjust- 
ment in proportion to that of the first 
stage. 
From tests of an early type of this tur- 
bine which were conducted at Schenec- 
tady, it was found that with steam at 
140 : pounds pressure and a vacuum of 
28.5 inches, a 600-kilowatt machine con- 
sumed 19.5 pounds of water per kilowatt- 
hour, at an output of 475 kilowatts, with- 
out superheat. At 600-kilowatt output, 
the steam consumption fell to 19.2 
pounds, and at 775 kilowatts it was 19.1, 
thus showing a good range of efficient 
operation. With steam superheated to 
150 degrees Fahrenheit, the marked 
economy of this method of operation for 
steam turbines was realized. At an out- 
put of 450 kilowatts, the consumption of 
sbeam was 17 pounds per kilowatt-hour 
for the same turbine. At 600 kilowatts 
output, the consumption was 16.75, and 
at 775 kilowatts it was 16.7 pounds of 
steam per kilowatt-hour. One of these 
turbines, having a capacity of 5,000 kilo- 
watts, will soon be nut into operation in 
Chicago. This machine is expected to 
give considerably better steam economy 
than those just noted, particularly in the 
matter of hight load performance. It is 
estimated that the variation of efficiency 
in this machine from half load to fifty 
per cent overload need not exceed three 
per cent. The performance of this ma- 
chine will be watched critically, and fur- 
ther information regarding the construc- 
tion of these turbines will be awaited 
with interest. 
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The National Electric Light Asso- 
ciation. 
To THE EDITOR OF THE ELECTRICAL RBVIEW : 
The Central Passenger Association has 
granted a special rate of a fare and one- 
third, on the certificate plan, from all 
points in its territory to Chicago and 
return, for delegates attending the 
twenty-sixth convention of the National 
Electric Light Association, to be held in 
Chicago, May 26, 27 and 28, 1903. 
C. O. Baker, JR., 
Master of Transportation. 
New York, April 6. 
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Some Typical Western Industries. 


An Illustrated Description of Three Installations—The Telluride Reduction Company, the Portland Chlorination Mills, 
and the United States Reduction and Refining Company. 


TELLURIDE REDUCTION COMPANY. 
HE plant of the Telluride Reduction 
T Company is situated on Bear 
Creek, some two miles southwest 
of Colorado Springs, Col. This establish- 
ment is devoted to the reduction of 
various Cripple Creek ores, which are 
shipped in over the Colorado Midland 
Railroad and the Cripple Creek Short 
Line. 

The substation and motor installation 
of this plant is under the management 
of Mr. N. B. Ayrs. Both the milling 
plant and electrical equipment are under- 
going a fifty per cent extension of 
capacity at the present time. 

In equipping this plant, the Telluride 
Reduction Company found it expedient 
to purchase its electric power from the 
Colorado Springs Light and Power Com- 
pany, rather than to install engines, 
boilers and generators for this supply. 
Three-phase alternating current of sixty 
cycles, 7,200 alternations, at 6,200 volts, 
is received at the substation, which is a 
red brick structure fourteen by thirty 
feet, with an iron and slate roof and 
cement floor. The high-tension circuits 
enter through the usual choke coils and 
lightning arresters, and the current is 
transformed to 460 volts, at which press- 
ure it is distributed throughout the mill 
to the various motors. Five 175-kilowatt 
transformers are arranged in a line down 
the centre of the station. At one end of 
the room, and parallel with the longer 
dimension, is the primary board. This is 
built of Vermont gray marble, and upon 
it is mounted a main-line, oil-break, three- 
pole switch, to cut out the entire system ; 
a similar switch to cut out the primary 
of the lighting transformers, and the watt- 
meters and necessary current and poten- 
tial transformers. 

Along the primary side of the five 
transformers is a five-panel board of gray 
marble, with a three-pole, oil-break switch 
and a three-pole plug switch for each 
transformer. On the secondary side is 
a similar board with plug switches for 
each transformer. 

Usually four transformers are in oper- 
ation, which leaves one in reserve in case 
of accident. By opening its primary oil 
switch the secondary circuit can then be 
broken without difficulty by the plugs, 
and a new transformer can be plugged 
in. 


By J. H. Rusby. 


It was learned by experiment, and con- 
trary to expectations, that with the 
primary open, the secondary circuit could 
be cut loose from the bus-bars in this way 
without arcing. 

Light is supplied by two transformers 
of ten kilowatts capacity each. These are 
connected through the oil switches men- 
tioned above to the 6,200-volt main line, 
and on the secondary side for three-wire 
Edison distribution through a single 
panel-board. 

The plant includes the following 
motors: One each of ten, fifteen, fifty, 
150 and 200 horse-power; two of seventy- 
five horse-power, five of twenty horse- 
power, and thirty of thirty horse-power. 

The internal resistance of the motors 
used causes some trouble, on account of 


Creek ores. As above, the ores are shipped 
in over the Colorado Midland Railroad 
and the Cripple Creek Short Line. 

The substation and motor installation 
are in charge of Mr. O. E. Freeman. The 
power for this installation is purchased 
from the Colorado Springs Light and 
Power Company, current being received 
at the substation at 6,200 volts, 7,200 al- 
ternations, three-phase, sixty cycles. At 
the substation the current is stepped down 
to 460 volts, by means of four 250-kilo- 
watt oil transformers. The primary and 
secondary switchboards are built up of 
Vermont gray marble, with flush con- 
nections. On the panels of these switch- 
boards are mounted the following in- 
struments: On the primary board—all 
necessary plug switches, so arranged that 


200-HorsE-PowER MoToR—-TELLURIDE REDUCTION COMPANY. 


the difficulty of keeping them free from 
dust in this kind of a mill; and the dust, 
by collecting on the resistance grids and 
under the brushes, causes the former to 
short-circuit and the latter to arc and 
burn out. Also, where a heavy starting 
current is required, as on the 100-horse- 
power motor, where heavy machinery is 
belted direct to the main shaft by a heavy 
wheel, the effect on the brushes is more 
or less destructive. Outside of these 
difficulties the use of motors in this es- 
tablishment has been found very satis- 
factory. 
PORTLAND CHLORINATION MILL. 

The Portland Chlorination Mill is 
situated on Bear Creek, one mile west of 
Colorado Springs, and is devoted to the 
treatment of this company’s Cripple 


any desired combination of transformers 
may be obtained; a double-pole oil switch 
for the primary of each transformer, the 
primaries and secondaries of the trane- 
formers being connected in delta. On 
the secondary board—two Westinghouse 
voltmeters, one for power and one for 
light; one polyphase indicating watt- 
meter, and two Thompson recording watt- 
meters. 

From the secondary switchboard the 
current is tranemitted by overhead lines 
to the various lights and motors through- 
out the milling plant: All of the 
machinery in this installation is electric- 
ally driven and the plant is lighted 
throughout by are and incandescent 
lamps. i 

The following is a list of the motors 
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in use: Twenty induction motors, rang- 
ing from 20 to 200 horse-power; two 
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States Reduction and Refining Company 
is located at Colorado City, Col., and the 


‘TRANSFORMERS AND EXCITERS, PORTLAND CHLORINATION MILL. 


variable speed induction motors, with a 
normal rating of thirty horse-power ; two 
revolving-field synchronous motors of 200 
and 300 horse-power, respectively. 

By over-exciting the fields of these 
synchronous motors, a power-factor of 
from eighty-five to ninety per cent has 
been obtained. The exciter sets for these 
two motors are situated in the trans- 
former house. The synchronous induction 
motors are belt-connectel to driving 
shafts which transmit the power to de- 
sired operating points. The smaller in- 
duction motors have proved very satis- 
factory in this plant since the initial in- 
stallation. 

THE STANDARD PLANT OF THE UNITED 


STATES REDUCTION AND REFINING 
COMPANY. 


The standard plant of the United 
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electrical equipment is in charge of Mr. 
M. O. Watson. Current is received from 
the Austin’s Bluffs power-house of the 
Colorado Springs Light and Power Com- 
pany, about four miles away. It is trans- 
mitted at 6,600 volts over four sets of 
lines. This precaution is necessary to se- 
cure continuous service, as the lightning 
is a factor which has to be seriously reck- 
oned with in this part of the country. 
The current used is three-phase, sixty- 
cycle 7,200 alternations. At the com- 
pany’s plant this is stepped down to 440 
volts for power, the lighting current com- 
ing in on separate lines at 2,200 volts, 
and being stepped down to 104 volts. 
The primary switchboard is built up of 
two gray marble panels, and is equipped 
with plugging cables and quick-break oil 
switches, so that current from any set of 
lines can be thrown on to the primary 
bus-bars. The two left-hand sections of 
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the board are provided with switches and 
plugs for throwing in or out any of the 
four transformers. ‘These transformers 
are each of 250-kilowatt capacity, and 
are water-cooled. 

The lighting panel is fed from four 
transformers, aggregating seventy-kilo- 
watt capacity, and is arranged for the 
three-wire system, which is used through- 
out the mill. 

The current-generating apparatus fur- 
nishes direct current for the exciters at 
125 volts, for the synchronous motors, 
and also for lighting purposes, should 
the lighting current fail at any time. 
The generating apparatus consists of two 
twenty-kilowatt, 125-volt generators, di- 
rect-connected to two thirty-horse-power, 
three-phase, sixty-cycle, 440-volt, induc- 
tion motors, 
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One of the illustrations shows the front 
of the secondary panels for both power 
and light. The two left-hand sections of 
the board form the lighting panel, and 
are equipped with ammeters and volt- 
meters for the three-wire system, and 
separate wattmeters for the incandescent 
lights and for each of the three groups 
of buildings, together with one for the 
are lights placed around the buildings. 
In all, about 1,500 incandescent and 
thirty are lights are used. 

The panel next to this is the exciter 
panel, and ia provided with ammeters 
and voltmeters connected to the two ex- 
citer sets. On these two also are switches 
whereby the machines can be thrown on 
to their bus-bars in multiple, or on to 
the lighting busses in series. Switches 
are also provided on the rear board for 
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The two synchronous motors are provided 
with starting switches and compensators. 
The 120-horse-power synchronous motor 
is direct-connected to a large triplex- 
cylinder pump in the pumping station. 
A large amount of water is needed in the 
reduction process. This set runs con- 
tinuously like the rest, pumping over 
1,000 gallons of water per minute to two 
large tanks at the top of the hill, against 
a head of 235 feet. A float in the tank 
registers the number of feet of water on 
a current ammeter located in the pump- 
ing station, the scale of the instrument 
registering the number of feet of water in 
the tank. Probably the only unusual fea- 
ture about the electrical equipment of this 
plant is that it runs continuously, day 
and night, with few breaks. The motors 


are given constant attention, the elec- 
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cutting out the transformer secondary 
feeders. 

The two panels on the right show the 
meters and switches of the power cir- 
cuits of the two mills. 

In the attic overhead, where the trans- 
mission circuits enter and leave the build- 
ing, lightning arresters and choke coils 
are provided. ‘These are especially num- 
erous on the primary power circuit, which 
appears to have a particular attraction 
for the static effects of lightning storms. 

The motor equipment consists of thirty- 
seven motors, ranging from 5 to 235 
horse-power, and aggregating some 1,600 
horse-power. These are all three-phase, 
sixty-eycle, 440-volt, induction motors, 
except two, which are synchronous mo- 
tors—one of 235 horse-power, and the 
other of 120 horse-power. Every motor 
in the mill is provided with a marble 
starting panel mounted with expulsion 
fuse blocks and a quick-break oil switch. 


triclans making a round and careful in- 
spection every eight hours. The greatest 
care is exercised to guard against any 
accident which might cause even a 
temporary shutdown to any part of the 
plant. Extra motors and extra parts are 
kept in stock in the storeroom, and men 
are held in readiness to effect a very quick 
change of motors in case of accident, as 
continuous service is very necessary in a 
mill of this description, where the various 
operations are so entirely interdependent. 

This reduction plant grinds out about 
790 tons of ore every twenty-four hours. 
An incidental process is the manufacture 


of gold bricks, which average about one 
per day. 


—— a 


To determine the approximate horse- 
power necessary to pump water to a given 
height by steam, multiply the total 
weight of water in pounds by height in 
feet and divide by 16,500. ‘This allows 
for friction and steam loss. 
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THE DESIGNING OF TELEPHONE 
APPARATUS—XVIII, 


BY W. A. TAYLOR. 


[The series of articles on “The De- 
signing of Telephone Apparatus,” by 
Mr. W. A. Taylor, whose writings have 
appeared for some time in the ELgc- 
TRICAL REVIEW, has been resumed. These 
articles have excited wide interest in the 
telephone field, and it is with pleasure 
that the announcement is made that Mr. 
Taylor will now continue them.—Ep.] 


Fig. 51 is another atyle of relay in 
which the trouble from the poor contact 
of Fig. 50 is overcome. In this style the 
armature is fastened to the shell by a very 
thin piece of sheet spring metal, prefer- 
ably German silver. This spring, S, 
partially supports the weight of the arma- 
ture A, giving it great sensitiveness. The 
armature, A, is made somewhat smaller 
than the diameter of the shell, so that 
the cap, C, may be slipped over without 
interfering with the movement. This re 
lay may be made in the style known as 
the back contact type, in which the con- 
tact stands normally closed. This ar- 
rangement is shown in Fig. 52. 

These types shown have all been in 
general use, and in addition to these the 
pony telegraph relay has been used ex- 
tensively. The drawback to the telegraph 
relay is in its size, as it requires too much 
space. Whatever other styles of relays are 
used, they are all of a similar type and 
need not be considered except that the 
windings vary. The matter of winding 18 
of as much importance as the arrange 
ment of the springs. 

The pilot relay is a special wound relay, 
usually very low in resistance and with 4 
winding which will carry a considerable 
quantity of current. It is usual to place 
this relay in the common wire of the 81g- 
nals or in a special local circuit of the 
line signaling apparatus. When any line 
signal is operated, if the pilot relay 1s m 
the common battery wire of this signal, 
the same current which operates the line 
signal will operate the pilot relay. This 
operation closes a circuit, lighting a lamp 
or ringing a bell or buzzer. In like man- 
ner, if the pilot relay is in the local cl 
cuit, which is closed by the line signal, 
this relay will operate as soon as the con- 
tact is closed. It will thus be seen thst 
the minimum current which pass 
through a line signal must operate the 
pilot relay when it is placed in the com- 
mon of the signaling relay or visual. The 
pilot relay must also be able to stand the 
current from any number af circuits 
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which may be in use at one time. For in- 
stance, in case the signals were operated 
at once, all the current would have to 
pass through the pilot relay. If this re- 
lay had a high winding the drop in po- 
tential around each of the line signals 
would be small and they would not be 
apt to respond to the signal. The relay 
must, therefore, be made very sensitive 
and at the same time of very low resist- 
ance. 

It is considered poor engineering to 
place the pilot relay in the common bat- 
tery wire of the signaling apparatus for 
the reason that there is always more or 
less leakage on the lines. In case of a 
very few lines there would not be enough 
leakage to operate the relay, but where 
there are one hundred or more the leak- 
age in wet weather is good enough to keep 
the armature of the relay always pulled 
up. In order to avoid this trouble on 
lamp signal switchboards, the relay is 
placed in the common of the lamps. 
Here another difficulty arises. If there 
are many lamps in operation at once the 
voltage is cut down by the relay so as to 
make the lamps burn dim. If, on the 
other hand, but one of the lamps is in 
operation, the current may be insufficient 
to operate the relay if the resistance is 
low enough to prevent sacrificing voltage 
when many lamps are burning. It be- 
comes necessary, in these cases, to design 
a relay with a very large winding space 
and comparatively small core so that a 
very great number of turns of coarse wire 
may be wound upon it with a very low re- 
sistance, Suppose, for example, that 
the resistance of the pilot relay is five 
ohms the resistance of one lamp is one 
hundred ohms, then with twenty volts 
and one lamp the. voltages at the lamp 
would be about nineteen, not enough to 
cause perceptible dimming; if, however, 
ten lamps were lighted at once, the volt- 
age at the lamps would be cut down to 
but thirteen and three-tenths, and all the 
lamps would burn dimly. It is therefore 
necessary to have the relay wound mucn 
lower. The resistance is usually from one 
and one-half to two ohms and wound 
with wire heavy enough to stand the cur- 
rent from the greatest number of lamps 
likely to be in use. | 

By far the best method is to have a 
contact upon the signal which closes the 
circuit through the pilot relay. Then the 
pilot relay may be wound to a high re- 
sistance and as it is the only piece of ap- 
paratus in that circuit it will not give 
any trouble. 

It is usual to have one of these relays 
in each operator’s position, which will 
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light a pilot lamp whenever any line sig- 
nals. This pilot lamp is placed so that its 
light assists in drawing the operator’s at- 
tention to a call. These pilot lamps are 
of various sizes, from one-third candle- 
power to three candle-power. In front of 
each of the pilot lamps and nearly flush 
with the front of the switchboard is 
placed a cut glass jewel or lens. This 
jewel has the property of so bending the 
rays of light from the lamp behind it 
that the light may be seen from any 
point in the room. 
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There is still another relay in the com- 
mon of these pilot lamps which is used 
as a night bell or night-lamp signal. This 
relay acts in the same manner as the re- 
lays for each position, except that it is 
usually made to stand a much heavier 
current. On some boards each pilot lamp 


takes up three-fourths of an ampere and 


on one board, which is now in use, there 
are sixty such pilot lamps. When all of 
these lamps burn at once the night relay 
would be required to stand forty-five am- 
peres. A relay for this purpose was made 
with 100 turns of No.9 B. & S. 
wire on a three-eighths inch core two and 
one-half inches long. This relay operated 
with the current from one lamp and stood 
the current from all the lamps. The re- 
sistance was so low that the lamps were 
not dimmed at all. 

It is a very grave mistake to use such 
large lamps, as the drain on the battery 
is something tremendous. A one-third 
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candle-power lamp will do just as well and 
not more than a tenth of the current is 
consumed. With such a great current 
consumption a much larger storage bat- 
tery must be used. 

The Supervisory Relay—The super- 
visory relay does not of necessity differ 
mechanically from the line relay or the 
cutoff relay. Its winding may and usually 
does differ materially from the other 
styles. The supervisory relay is used in 
connection with the cord circuit and 1s 
used for giving the clearing-out or dis- 
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connect signal in nearly all central- 
energy systems. This relay or group of 
relays is so arranged that a lamp asso- 
ciated with each cord, is lit or not lit ac- 
cording as to whether the line with which 
the cord is connected is not or is in use. 
As these relays are more or less in the 
talking circuit there are usually some very 
clever arrangements made so that the cir- 
cult will transmit efficiently, remain bal- 
anced and at the same time have the sig- 
nals properly made. There are two classes 
of windings for supervisory relays. Those. 
which are in series with the talking cir- 
cuit and those which are bridged across. 
the talking circuit. The former must of 
course be non-inductive while the latter 
are inductive. In the former kind two 
styles are in use, one of these has a non- 
inductive shunt parallel with the wind- 
ing. The shunt is wound considerably 
higher in resistance than the winding 
and transmits the talking current with- 
out distortion while the current from the 
battery passes through the regular in- 
ductive winding. In the other stvles of 
non-inductive relay there are two wind- 
ings, one superposed upon the other. One 
of the windings only is placed in circuit 
when the signal is to operate, while when 
talking both windings are used; the 
second winding being opposed to the first. 
Still another type of non-inductive relay 


has two windings, one of which is short- 
circuited. Both windings must be wound 
parallel, however. Of course, any direct 
current will operate this relay, but an al- 
ternating current, such as the voice cur- 
rent, will induce a current in the second- 
ary winding, which, in turn, will neu- 
tralize the inductive effect of the current 
in the primary winding. This latter is 
a slow-acting relay. It takes considerable 
time to pull up, and it also lets go slowly. 
This style of relay is also used on cir- 
cuits where it is necessary for one relay 
on a circuit to act after another relay in 
the same circuit. 


— a 


Stanley Electric Manufacturing 
Company. 

The new officers of the Stanley Elec- 
tric Manufacturing Company, of Pitts- 
field, Mass., elected at the recent meeting 
of the board of directors, are as follows: 
President, W. Murray Crane, Pittsfield, 
Mass. ; first vice-president, Dr. F. A. C. 
Perrine, Pittsfield, Mass.; second vice- 
president, M. D. Barr, New York city; 
third vice-president, S. M. Hammill, New 
York city; treasurer, W. W. Gamwell, 
Pittsfield, Mass.; assistant treasurer, 
R. S. Murray, Pittsfield, Mass.; secre- 
tary, W. S. Westover, New York city; 
assistant secretary, A. G. Davies, New 
York city. 
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A SYSTEM OF ELECTRIC LIGHTING FOR 
CARS.? 


BY JAMES F. MCELROY. 


There is a wide variation in load which 
axle-driven apparatus is called upon to 
carry in actual service. If a car is oper- 
ated wholly in daytime, just sufficient 
current should be generated to maintain 
full charge in the battery or to supply 
battery losses. More than this amount is 
needless and wasteful and may be harm- 
ful to the battery plates. On the other 
hand, if a car is operated only at night and 
must be lighted for some time before it 
begins its run or has long and frequent 
stops, a very different problem presents 
itself. The’ battery then should receive 
its charge at a high rate and at the same 
time current must be generated for oper- 
ating the lamps. In this case the current 
generated by the dynamo should be at a 
rate about twice that required for lamps 
alone. The actual demand upon light- 
ing apparatus varies between two ex- 
tremes here referred to and consequently 
the lighting apparatus must provide auto- 
matically for correspondingly wide vari- 
ations in load. 

Incandescent lamps and storage bat- 
teries require constant voltage in the sup- 
ply circuit, and if a variable load is called 
for it is evident that we can not have a 
regulator controlled by the current in the 
mains, as in that case there will be pro- 
duced a constant current at a constant 
voltage which will give a constant load. 
The variable load required must evidently 
be obtained by means of a constant volt- 
age and variable current. These con- 
siderations should guide us as to the 
method of regulation to be selected. 

The system of lighting cars which I 
will describe may be called a modified 
constant-potential system. It employs an 
axle-driven dynamo which is capable of 
operation by motion in either direction. 
Fig. 1 presents a view of the dynamo. It 
will be seen that the dynamo rests at one 
end upon bearings on the car axle, while 
it is supported by easy riding springs 
under the dynamo body. These springs 
rest upon curved supporting bars which 
are attached at one end over the car axle 
bearings and at the other end swing from 
pendulum supports to a cross-bar which 
rests upon the truck frame. The dynamo 
is therefore free to move with the car 
axle. The curved bar supports facilitate 
the removal of the axle and wheels when 
that is necessary by dropping down out 
of the truck frame in the usual manner. 


1 Paper read at meeting of the Boston section of the 
American Institute of Electrical Engineers, 


-motors of trolley cars. 
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They also make it easy to open the dynamo 
without in any way releasing the dynamo 
from its supports. The dynamo is driven 
by means of gear and pinion in a manner 
somewhat similar to that employed on 
A wrought-iron 
gear case encloses the gear and pinion 
and is made dustproof with leather pack- 
ing. 

All doors admitting to parts of the 
dynamo requiring inspection as well as 
the doors for supplying oil and waste to 
the axle bearings close upon leather or 
felt packing and are held firmly to place 
by strong spring latches of flat steel. 
All doors are in this way made dustproof. 

The compartment containing the re- 
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The motor is controlled by a compound 
solenoid and plunger, the plunger being 
connected with an arm carrying carbon 
contacts by which the current is directed 
through the motor for changing its di- 
rection of motion. To ensure the work- 
ings of the regulator under all conditions, 
it is necessary that the motor should be 
wound for large torque and low speed 
and be capable of operating at a voltage 
as low as the lowest voltage ever carried 
upon a battery. It is also necessary that 
the changes in position of the rheostat 
should be made at a rate not greater than 
the rate at which the corresponding 
changes will take place in the field mag- 
nets of the dynamo, otherwise the phenom- 
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Fie. 1.—THE DYNAMO, AND APPURTENANCES—OPEN. 
‘ 


versing switch is shown at the left and 
in advance of the armature bearing. This 
switch is operated by the armature shaft 
and reverses the connections of the arma- 
ture to the mains. A door easily accessi- 
ble admits to this chamber for purposes 
of inspection. 

A storage battery is employed for sup- 
plying the lamps during stops. The bat- 
tery receives its charge at all times when 
the dynamo is in operation and the bat- 
tery is below the point of full charge. 
The flow of current to the storage bat- 
tery and the generation of current by the 
dynamo are regulated through the widest 
variations of speed by means of the regula- 
tor shown in Fig. 2. In this regulator, a 
motor, through worm and gear connec- 
tions, operates a rheostat which is con- 
nected in series with the dynamo fields. 


enon of racing will cause a disturbance in 
the lights. To prevent racing we use a cen- 
trifugal governor by means of which the 
circuit through the motor is completed 
between two stationary rings which sur- 
round the motor shaft. Contact is made 
batween these two rings by means of 
weighted arms which, on the starting of 
the motor, immediately throw out and 
break the circuit. The result is that the 
governor gives to the motor a fixed rate 
of motion and this rate of motion is not 
increased or decreased within the limits 
of voltage at which the motor operates. 
The centrifugal governor is mounted 
above the motor and within the perforated 
hood at the top of the regulator. 

In the construction of this regulator 
the compound solenoid is placed inside 
an iron envelope which receives its sup- 
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port from the metal framework to which 
all of the working parts of the regulator 
are attached. The iron envelope increases 
the pull of the solenoid more than 
twice over by furnishing a magnetic cov- 
ering through which the magnetic flux 
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Fra. 2.—THEe REGULATING APPARATUS, 


is conducted back outside of the coil. At 
the ends the iron envelope is kept back 


from the plunger a distanté of nearly - 


three-eighths of an inch ‘tosprevent the 
envelope from creating ‘a side pull upon 
the iron plunger. Longitudinal ribs are 
cast on the iron casing for the purpose of 
furnishing a path in the direction of the 
magnetic flux and at the same time for 
increasing the surface of the iron casing 
to permit of the ready escape of heat that 
may be generated in the solenoid. 

The enlarged pull upon the plunger, 
due to the improved path for the mag- 
netic flux, and the fact that the regula- 
tion is effected -both- by: means of change 
of voltage and change of current to the 
battery, renders the apparatus very sensi- 
tive and positive in its action. 

The ewitch for disconnecting the 
dynamo from the storage battery is op- 
erated by the motor which drives the 
rheostat. The return of the rheostat to 
the home position when field resistance 


is all out, opens the switch and discon- 


nects the dynamo. In starting the 
dynamo, when the dynamo voltage equals 
the lamp voltage, the first motion of the 
rheostat closes the switch and connects 
the dynamo and storage battery together. 
A further rise of voltage causes the lamp 
resistance to be inserted step by step be- 
tween the battery and lamps and the bat- 
tery begins to receive its charge. 

The lamp resistance is shown more 
clearly in diagram of connections in Fig. 
3. The sections of this resistance are in- 
serted as the voltage of the dynamo rises, 
causing motion of the rheostat arm from 
its home position. The proper fall in 
voltage from that required for the stor- 
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age battery to the lamp voltage is thus 
secured. The lamp voltage is that which 
the storage battery is capable of main- 
taining when the dynamo is not in opera- 
tion. As the lamps are divided into two 
circuits, each circuit has its own lamp re- 
sistance, which is inserted step by step 
by the rheostat arm. 

Vestibule lamps are provided so as to 
give an abundance of light upon the steps 
and in the vestibules of a car when the 
train comes to a standstill. These lamps 
are preferably connected across the cut- 
out switch separating the dynamo from 
the storage battery. The current for the 
vestibule lamps therefore flows from the 
storage battery through the dynamo and 
lamps in series. These lamps are lighted 
solely by the difference of the electro- 
motive force of the dynamo and storage 
battery. They are, therefore, lighted 
automatically when the speed of the 
train drops below twelve miles per hour 
and come to full intensity at very slow 
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Fia. 3.— DIAGRAM OF CONNECTIONS, 


speeds and during stops. As these lamps 
do not draw upon the lighting apparatus 
during long runs, they can be made of 
ample intensity to furnish an abundance 
of light over the steps of a car at the time 
when the steps are in use, and at the 
same time do not draw upon the lighting 
apparatus at times when the lights in the 
vestibules are not needed. 

The motor of this regulator performs 
a series of operations in a prearranged 
order. In the act of stopping a train, 
the rheostat moves to its home position 
and cuts out the resistance in series with 
the field coils of the dynamo. As it ap- 


505 


proaches the home position it cuts out 
the lamp resistance and automatically 
changes the tension of the regulator 
spring to change the adjustment of 
the regulator from the voltage of 
the dynamo when charging the bat- 
tery to the voltage of the lamps. 
When the dynamo voltage reaches the 
lamp voltage the motor opens the switch 
between the motor and the storage bat- 
tery. A further movement of the motor 
opens up its own circuit so that when the 
car is at a standstill there is no circuit 
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Fie. 4.—CURRENT TO STORAGE BATTERY. 


through any part of the regulator or 
dynamo through which the current of the 
storage battery is wasted. However, all 
parts of the regulator are then in proper 
position so that when the dynamo current 
picks up and excites the solenoid, the ef- 
fect upon the plunger is to first reestab- 
lish the circuit through the motor, which 
is done at the carbon contacts; second, 
it closes the circuit between the dynamo 
and storage battery, and then, third, a 
further rise of voltage of the dynamo 
causes the regulator to insert resistance 
in series with the lamps and in series with 
the field coils of the dynamo. 

In this regulator no motion of any 
of its parts takes place except when neces- 
sary to meet some change in the condi- 
tions of the lighting system. When the 
train is running at a constant speed, the 
regulator is motionless. When speed in- 
creases a slight motion takes place just 
sufficient to introduce the proper resist- 
ance in series with the dynamo fields to 
maintain the voltage constant. In this 
way we obtain the smallest wear of 
moving parts and the least possible care 
is required to keep the mechanism in 
order. 

I have already referred to the fact that 
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Fie. 5.—MODIFIED CURRENT CURVE. 
the regulator is controlled by a compound 
solenoid. I will now explain more in de- 
tail the construction and connections of 
the compound solenoid and the reasons 
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for its use. By reference to Fig. 3 it will 
be seen that the compound solenoid is 
made up of two coils, one a large shunt- 
wound coil connected between the dyna- 
mo mains, and the other a small series 
coil which is connected between the main 
and the storage battery. These two coils act 
in conjunction when the dynamo is sup- 
plying current to the storage battery and 
are opposed to each other when the stor- 
age battery is giving out current. The com- 
pound solenoid draws the plunger against 
the tension of a spring. A motion of the 
motor always takes place when the pull 
of either the solenoid or the spring pre- 
dominates and causes the carbon con- 
tacts to close the circuit through the mo- 
tor. The total of the effects of the two 
coils upon the plunger is equivalent to 
the tension upon the resisting spring. 
Now, it must be evident that when the 
storage battery is nearly depleted, the 
rush of the charging current into the 
storage battery through the series coil 
will cause the series coil to increase its 
- pull upon the plunger and hence reduce 
the voltage at the terminals of the shunt 
coil. In this way the excessive flow of 
current into a depleted battery is pre- 
vented. However, as the charging opera- 
tion proceeds and the counter electromo- 
tive force of the battery increases, the 
decreased flow through the series coil 
to the battery will decrease the magnetic 
effect of the series coil and the voltage 
at the terminals of the shunt coil will 
correspondingly increase. As the coun- 
ter electromotive force of the battery con- 
tinues to increase, the decrease in the 
flow to the battery will slowly but grad- 
ually cause a rise in the voltage on the 
mains. When the battery begins to gas 
and the voltage of the battery rises ab- 
ruptly the shunt coil will assume almost 
the entire control over the regulator, and 
the current through the series coil to the 
battery will reduce to not over five to ten 
per cent of the original charging rate, 
this being deemed just sufficient to cause 
the battery to slowly gas and replace 
battery losses or leakages. Jn this con- 
dition the apparatus may be used on a 
car having a daylight run and with prac- 
tically no load upon the dynamo after 
the ‘battery has become fully charged. It 
is also used, without readjustment, upon 
cars operated wholly at night with all 
lights in use. It will be seen that with this 
simple device the charging of the storage 
battery is made automatic and by pro- 
portioning the number of ampere-turns 
of the series and the shunt coils, the 
charging rate may be made to follow any 
formule that the battery maker may pre- 
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scribe. It will also be seen that with this 
method of regulation we avoid the dan- 
gers of both the shunt and the series 
methods of regulating the charge to the 
storage battery. 

When a storage battery is being 
charged at constant potential, there is 
a heavy and destructive rush of current 
to the depleted battery, followed by such 
a reduction in flow as scarcely to be able 
to complete the charge. Evidently the 
trouble here is too great a rush of current 
to the depleted battery and not sufficient 
current as the battery approaches full 
charge. 

When a battery is being charged with 
a constant current there is an abrupt rise 
of voltage as the battery becomes fully 
charged. This is so abrupt that it would 
be dangerous to operate incandescent 
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An Electrical Ore Finding System. 

The accompanying illustration shows 
the apparatus for locating ores, which has 
been used with considerable success in 
England. 

The system consists of transmitting in- 
ductors which deliver electric waves of a 
definite length, and receiving resonators 
tuned to detect these waves and to deter- 
mine their characteristics. The waves 
from the inductors are impressed upon 
the crust of the earth in any desired 
locality, and are radiated to considerable 
distances, horizontally and perpendicu- 
larly. The operator traverses that portion 
of the energized field to be explored for 
minerals, and by means of the receiving 
resonators constantly perceives mani- 
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lamps on the same circuit. In Fig. 4 is 
shown a curve of current to a storage bat- 
tery as supplied by the apparatus de- 
scribed in this paper. In Fig. 5 the ex- 
tent to which the constant potential is 
modified is also shown. In this appara- 
tus we avoid the danger of the shunt 
method by reducing the charging rate to 
the depleted battery and by increasing 
the charging rate as we approach com- 
plete charge. We avoid the danger of the 
series or current method of regulating the 
charge to the storage battery by giving 
the largest rate of current when the bat- 
tery is depleted and by avoiding the too 
high charging rate of the series method 
when the battery charge approaches com- 
pletion. When the battery begins to gas 
we also avoid the abrupt rise in voltage 
of the charging current. We also avoid 
the danger of continuously charging a 
battery at a normal rate long after the 
charge of the battery has been completed. 


festations of the waves beneath. On 
approaching a mineral vein or lode, the 
normal characteristics of the waves un- 
dergo a marked variation in intensity or 
direction, or both, which changes are 
heard in the resonators. When the reso- 
nators are over the lode these variations 
are greatest, and after some experience 
with the apparatus the operator is able to 
locate and define a lode with considerable 
accuracy. Veins or lodes which act as in- 
sulators compared with their enclosing 
rocks, can also be located. 

The result of the survey made with 
this apparatus at the Cwmystwyth mines, 
in Cornwall, England, resulted in the 
location of several important lodes of lead 
and blende ore which were unknown to 
the operating company, but which have 
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since been found and are now being de- 
veloped. These mines have been worked 
more or less for the past 1,700 years, and 
a vast amount, of work has been done in 
looking for and developing lodes. The 
engineer of the Electrical Ore Finding 
Company was able to locate the impor- 
tant lodes just mentioned without great 
difficulty. 

The system promises to be very useful 
in exploring new ground, and in indicat- 
ing the direction in which future work 
should be carried on in old mines. The 
next work to be undertaken by the Elec- 
trical Ore Finding Company will probably 
be in the south of Spain, where prospects 
for successful application are very bright. 
This system has been developed by the 
well-known electrical engineers, Mr. Leo 
Daft and Mr. Alfred Williams. Mr. 
Daft is now the consulting engineer of 
the company in the United States, while 
Mr. Williams has charge of the work in 
England. 


American Telephone and Telegraph 
| Company. 

At the special meeting of the stock- 
holders of the American Telephone and 
Telegraph Company,.held in New York 
city last week, the stockholders author- 
ized an increase in the limit of capital 
from $150,000,000 to $250,000,000. This 
action was necessary because the present 
~ authogized limit had nearly been reached, 
and provision had to be made so that ad- 
ditional stock might be issued from time 
to time as required to meet the future 
necessities of the company. In the an- 
nual report to the stockholders, President 
Fish spoke of the growing necessity of 
adding to the capitalization of the com- 
pany and showed the benefits, both to the 
stockholders and to the public, which 
would accrue from an expanded capitali- 
zation. | | 

At the annual meeting, following the 
special meeting, the retiring board of 
directors was reelected, with the excep- 
tion of Mr. John H. Cahill, in whose 
place the Hon. W. Murray Crane, ex- 
governor of Massachusetts, was elected 
a director. Besides the board of directors, 
three additional vice-presidents were 
elected, as follows: George M. Cumming, 


Thomas Sherwin and C. Jay French. 


The board of directors consists of the fol- 
lowing gentlemen: Charles W. Amory, 
George F. Baker, Francis Blake, Charles 
P. Bowditch, George L. Bradley, W. M. 
Crane, Alexander Cochrane, T. Jeffer- 
son Coolidge, Jr., Frederick P. Fish, J. 
Malcolm Forbes, Henry S. Howe, Charles 
Eustis Hubbard, Charles E. Perkins, 
Thomas Sanders, Nathaniel Thayer, 
Theodore N. Vail, John I. Waterbury, 
Moses Williams. 
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BOOK REVIEWS. 


“The Electrician Electrical Trades Di- 
rectory and Handbook for 1903.” Published 
by the Electrician. London. Cloth. 6% by 
914 inches. Two volumes. 1267 and 250 
pages. Illustrations, portraits, maps, charts, 
tables, etc. Supplied by the ELECTRICAL 
REVIEW at $6.00. 


The twentv-first volume of “The Elec- 
trician Electrical Trades Directory and 
Handbook” has come to hand. This has 
been revised and corrected up to Feb- 
ruary 10, 1903, and is bound in two parts. 
Part I, under the heading “miscellane- 
ous,” contains a number of useful tables, 
statistics, data, etc., such as theoretical 
velocity, statical pressure, and horse- 
power for hydraulic heads, carrying 
capacity of resistance materials, stand- 
ard specification for testing electrical ma- 
chinery in Germany, notes on illumina- 
tion, and statistics of the development of 
the electrical industries in Great Britain. 
Section II, entitled “Electric Lighting, 
Power and Traction,” contains much 
legal matter pertaining to these industries. 
Information regarling telegraphs and 
telephones is given in a section nuder 
that title, and a section of the book is 


devoted to financial and municipal mat- 
ters and technical colleges. The last sec- 
tion of part I contains a complete direc- 
tory of electrical trades for Great Brit- 
ain, alphabetical and classified. Part II 
of this handbook contains a very complete 
index of the electrical trades for the Brit- 
ish colonies, Europe, Asia, Africa, Cen- 
tral and South America and the United 
States. The last section of this part 
gives a large number of illustrated bio- 
graphical sketches of prominent electrical 
engineers. The big blue book has long 
been known as one of the most satisfac- 
tory and valuable electrical directories 
published in the world. While, naturally, 
it is largely devoted to British matters, 
the division for the United States is very 
complete. For those doing an export 
business it is an almost invaluable com- 
pendium of information concerning the 
electrical trades in Europe and elsewhere. 


“The Induction Motor.” Henri Boy de la 
tour. (Translated from the French by C. O. 
Mailloux.) New York. McGraw Publish- 
ing Company. Cloth. 6% by 9% inches. 
200 pages. Numerous diagrams. Supplied 
by the ELectTRICAL Review at $2.00. 


This book is for the purpose of assist- 
ing those designers who have not had a 
thorough training in the new theory of 
the induction motor. The author, who is 
chief electrician and designer for the 
electrical department of the Compagnie 
Fives-Lille (France), gives here a com- 
plete study of the polyphase induction 
motor, explains at length all the peculiari- 
ties of its operation, and gives a practical 
method of calculation, remaining within 
the bounds of elementary mathematics. 
In the introduction by the translator, the 
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terms in gencral use in designing induc- 
tion motors are defined with care and ex- 
actness. The first chapter of the book 
takes up the revolving field, explains its 
generations, and discusses the effects of 
various types of winding upon the distri- 
bution of the flux. Chapter II discusses 
the action of the revolving field; chapter 
IIT, the magnetic couple; and chapter IV, 
the magnetizing action of the windings. 
Chapter V treats of resistance calcula- 
tions. In chapter VII the performance 
of the induction motor is explained, free 


use being made of the general trans- 
former diagram. The effects of various 
types of winding are here considered. 
Chapter VIII shows the practical appli- 
cation of the methods and formule de- 
duced in the preceding chapter. The last 
chapter of the book explains the so-called 
Heyland induction motor, and explains 
the reactions by which the power-factor 
may be made unity. The book is a very 
welcome addition to the literature on in- 
duction motors, and will prove of great 
assistance to students, although it is 
primarily written for designers. 


———_—_—_> 


Dedication Ceremonies. 

The dedication ceremonies of the 
Louisiana Purchase Centennial will be 
held at St. Louis, April 30 and May 1 
and 2, 1903. The invitations to this in- 
teresting event are signed by Hon. 
David R. Francis, president, Louisiana 
Purchase Exposition, and Hon. Thomas 
H. Carter, president, Louisiana Purchase 
Exposition Commission. The President 
of the United States will be present, and 
a number of our most eminent citizens. 
The event will undoubtedly be one worthy 
of the One Hundredth Anniversary of 
the acquisition by the United States of 
the vast Louisiana territory. 


— > 


Joint Meeting of the American In- 
stitute of Electrical Engineers 
and the American Electrochemt- 
cal Society. 

The American Institute of Electrical 
Engineers and the American Electro- 
chemical Society will hold a joint meet- 
ing on the evening of Friday, April 17, at 
the chapel of the College of the City of 
New York, Lexington avenue and 
Twenty-third street. The place of meet- 
ing previously announced has been 
changed. The paper of the evening will 
be delivered by Mr. William J. Hammer, 
on “Radium and Other Radio-Active Sub- 
stances, and Certain Phosphorescent and 
Fluorescent Substances. The Properties 
and Applications of Selenium. The 
Treatment of Diseases by Ultra-Violet 
Rays.” 
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Theory of X-Ray Action on Cancer. 

Many theories have been advanced as 
to the action of the X-ray in the various 
conditions for which it has been used. 
By some the belief is held that restitu- 
tion of the tissues takes place under 
X-ray treatment ; that is, cancer tissue be- 
comes transformed or is developed into 
normal tissue. Others, taking for granted 
that the parasitic or bacterial theories of 
the origin of some of the diseases treated 
by the X-ray have been conclusively 
proven, believe that the X-ray, due to its 
actinic action, destroys these conditions. 
These theories seem rather far-fetched, 
however, for, aside from the lack of proof 
of the parasitic or bacterial origin of the 
diseases referred to, it does not seem 
probable, from observations which have 
been made by various investigators, that 


the success of the X-ray treatment in - 


these diseases is exclusively due to any 
bactericidal power which the rays may 
possess. The following is the view taken 
by Dr. E. H. Grube, in the Medical 
Record: Personally, we believe the action 
of the X-ray is the same in all the diseases 
in which it has been found of value, and 
also that that action is most plausibly ex- 
plained when viewed from the stand- 
point of the theory of phagocytosis fol- 
lowed by leucocytolysis. First, it must be 
admitted that, aside from whatever chemi- 
cal or electrical property the X-ray may 
possess, the sum total of its action is that 
of an irritant. Now if we irritate a cer- 
tain part of the body by making frequent 
X-ray exposures, we produce ultimately 
a simple focal inflammation. Inflamma- 
tion means the determination of much 
blood to the part, hyperemia. Due to 
the increased voluine of blood, leucocytes 
accumulate in large quantities and, 
finally, stasis occurs, the circulation be- 
ing cut off, the part dies for want of 
nourishment. When no suitable nutri- 
tive material is at hand there is developed 
a tendency toward degeneration. No 
doubt this degeneration is partly, at 
least, due to an accumulation of the 
products of the metabolism of cells. 
Primarily, then, the X-ray affects the es- 
sential tissue-forming elements of the 
body. The parts which are walled off 
decompose chemically and are either dis- 
charged or absorbed. The rapid de- 
crease in the size of some growths under 
X-ray treatment also points to a more 
general or systemic action, probably due 
to stimulation of the lymphatics. The 
fact that nearly every case, no matter how 
severe, treated by the X-ray seems to im- 
prove at the beginning of the treatment, 
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shows that it exerts an influence which is 
not only local but also systematic. From 
our personal observations upon several 
hundred patients we have come to the con- 
clusion that the nutrition of the entire 
system is affected, through reflex action 
probably, and this produces a general 
stimulating and tonic effect. We do be- 
lieve that the X-ray has established for 
itself a field in the therapeutics of lupus 
and epithelioma. Not only that, but the 
future will see its greatest application in 
the treatment of patients immediately 
after operation, to prevent the possibility 
of recurrence. The X-ray becomes a dan- 
ger in the hands of the incompetent 
operator. We must not forget that we 
have a great variety of X-rays to deal 
with—in fact, to use a comparison, the 
variation in quantity and quality of 
X-rays obtainable with one piece of ap- 
paratus is much greater than all the 
varietics and qualities of tones which may 
be produced upon the keyboard of a 
piano. Again, different tissues demand 
different degrees of X-ray value. 


—_————rorp 


Students of the American Institute 
of Electrical Engineers. 


As has already been announced, the 
American Institute of Electrical En- 
gineers has arranged to extend certain 
privileges to those who are regularly pur- 
suing studies in electrical engineering. 
Such individuals will be designated as 
students of the American Institute of 
Electrical Engineers, and the following 
regulations have been adopted to cover 
the privileges thus extended. Students 
regularly pursuing electrical subjects will 
have the following privileges—First, the 
privilege of being present at all meetings 
of the Institute, except such business 
meetings as relate to the management of 
the Institute; second, the privilege of re- 
ceiving the regular announcements and 
piinted copies of monthly transactions; 
third, the privilege of purchasing the 
semi-annual bound volumes of the trans- 
actions of the Institute at the price of 
$3.50 per copy, or at such other price as 
may be hereafter fixed by the board of 
directors. The following are the con- 
ditions necessary for enrolment as a 
student: The application must be en- 
dorsed by one member or associate, and 
it must be recommended by the board of 
examiners and approved by the board of 
directors; the annual sum of $3 must be 
paid in advance, when the applicant will 
be enrolled as a student of the Institute ; 
no student shall have these privileges for 
more than three years, and they may be 
withdrawn from any student at any time 
by a majority vote of the board of di- 
rectors. Application should be sent to 


Ralph W. Pope, secretary, 95 Liberty 
street, New York city. 
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Manila’s New Fire-Alarm System. 
(Special Correspondence.) 


A new fire-alarm system has just been 
introduced into Manila by City Electri- 
cian Frank Moffett, who labored long and 
hard before convincing Chief Hugh Bon- 
ner that it was the best. 

At any rate, Mr. Moffett finally suc- 
ceeded in getting the municipal board, 
one member of which, Percy G. McDon- 
nell, is the correspondent of the New 
York Sun, to install the Gamewell ap- 
paratus. 

Some six weeks ago the first of the ma- 
terial for the new system arrived, and at 
this writing (January 19) the two large 
switchboards and about all of the wires, 
fire and police boxes, and the small 
switchboard have been installed. It is 
impossible at the moment to give a com- 
plete and accurate description of the sys- 
tem because it is not yet in fighting trim. 

The system consists of two direct-act- 
ing lines, one for the police, the other for 
fire-alarms. The police circuit has sixty 
boxes out of the 135 ordered, the balance 
being distributed judiciously throughout 
the city, being perhaps closer together in 
Binando, the Chino quarter, than else- 
where. 

In New York every alarm sent out 
must come first from its box to the cen- 
tral, or headquarters, office, being then 
rung out by hand over the proper circuit 
on which are the companies that must re- 
spond to the call. In Manila, which is a 
city of some 300,000 population, the re- 
verse is true. The system is purely auto- 
matic, the alarm going direct from the 
call box to the engine, truck or chemical 
engine company assigned to that particu- 
lar district. When the company has gone 
out to the fire in question the alarm is re- 
peated to headquarters for its records. 
Thus no time is lost and the possibility 
of mistakes on the part of operators at 
headquarters is completely eliminated. 
Of course, such a system could not be 
used in New York, where there are about 
eighty circuits averaging between forty 
and fifty call boxes apiece, but for a town 
like Manila, where the wires are compara- 
tively few, it is ideal. Each police call is 
also registered after going to the station 
for which it is intended, thus giving the 
authorities a double check on their police- 
men, both native and American. A small 
General Electric motor-generator, 110 
volts, direct-current, located at head- 
quarters, supplies the energy for the line, 


being fed from the local electric light 
plant’s mains. 


ARTHUR STANLEY Riaes. 
Manila, January 19. 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—XIII. 


Notes on Progress in Europe and America. 
BY JOHN B. C. KERSHAW. 


The Electrolytic Treatment of Tin Slags and 
Ores. 

In the issue.of the ELECTRICAL RE- 
view for March 14, reference was 
made in the series of notes appearing 
under this heading to the electrolytic 
methods of recovering tin from the tin- 
scrap and tin-cuttings found in the 
refuse of all large towns, and in the 
waste of certain factories where tin sheet 
is largely used. The treatment of the 
refuse and waste from tin smelting works 
is another branch of metallurgy in which 
electrolytic methods are at present being 
employed with some degree of success. 

Tin is found in nature chiefly as tin- 
stone or stannic oxide, and the ordinary 
metallurgical processes by which tin is 
obtained from this ore involve five opera- 
tions; namely, mechanical sorting, cal- 
cining, washing, smelting, and refining. 
In the latter two operations a certain loss 
of tin occurs with the slags, and it is here 
that electrolytic methods would appear to 
have some chance of success. Robertson 
& Bense, a German firm, with works at 
Tostedt, is stated to be using such a 
method for recovering tin from the slags 
produced in its works, but beyond the 
statement that sulphuric acid is used in 
this process no details of it have been 
published. According to Danneel, the 
plant for working this process at Tostedt 
has recently been enlarged, so one may 
assume that the process is successful. 
Attempts to extract tin from its ores by 
electrolytic methods are likely to be less 
successful. 
treating tinstone is one of the simplest 
metallurgical reductions, the prepared 
ore being simply heated with coke on the 
hearth of an ordinary reverberatory fur- 
mace. No electrolytic method can hope 
to displace this process unless it offers 
either greater economy or greater purity 
in the final product. Two electrolytic 
methods of treatment have been patented, 
but neither of these would appear to 
possess the required advantages. That of 
Bergsoe is based upon the use of a solu- 
tion of stannic chloride for leaching the 
roasted ore, and the resultant solution of 
stannous chloride is then electrolyzed. 
This process has not, to the writer's 
knowledge, yet been tried on an industrial 
scale, and the difficulties that have 
wrecked the very similar Hoepfner proc- 


The ordinary process for - 
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ess for extracting copper from its ores 
would seem to render success improbable. 
The second process depends upon a re- 
ducing heating of the finely divided ore 
with the calculated amount of carbon be- 
fore leaching with a suitable solvent for 
the reduced metal. The resultant solu- 
tion of sodium stannate, tin chloride or 
svlphate is then electrolyzed, and the tin 
obtained in the crystalline state at the 
cathode. Various attempts have been 
made to work this process, but, so far as 
the writer is aware, permanent success 
has not been attained on an industrial 
scale. The successful extraction of tin 
from its ores by wet methods is therefore 
a problem that still awaits solution by 
electrometallurgists. ` 


The Production of Cyanides by Spark Discharges. 


The success attained by the Atmos- 
pheric Products Company at Niagara 
Falls, in the production of nitrates from 
the air by the action of high-tension 
spark discharges, to which reference was 
made in these notes of February 21, 1903, 
lends interest and importance to some re- 
cent investigations carried out by Gruskie- 
wicz upon the production of cyanides 
by a similar method. 

The experiments made by this chemist 
were first confined to mixtures of acety- 
lene gas, hydrogen and air. Berthelot was 
the first to observe the formation of 
hydrocyanic acid when such mixtures 
were decomposed by the action of spark 
discharges, and Gruskiewicz confirmed the 
observations and results of the famous 
French chemist. The best yield of HCN 
was obtained with a gaseous mixture con- 
taining five per cent acetylene, five per 
cent nitrogen and ninety per cent hydro- 
gen, and Gruskiewicz then turned his 
attention to gascous mixtures which could 
be more cheaply prepared, and offered 
greater chances of indusirial. application. 
The mixture of carbon’ monoxide,. nitro- 
gen and hydrogen; known as “producer- 
gas,” was therefore selected for experi- 
ment, and spark: dischargés were allowed 


to act on this gas, under the conditions - 


which favored formation of HON. . 
Mixturég répresented by the equation 


3CO + 3H, +N, = 2HCN + 2H,0 `: 


were first employed, but production of 
HCN was not noticed until the percentage 
of carbon monoxide had been increased 
from thirty-three to thirty-eight per cent. 
The best results were obtained by Gru- 
skiewicz with a gaseous mixture con- 
taining 54.6 per cent CO, 24.8 per cent 
N and 20.5 per cent H, but the yield in 
this case was only equal to 0.40 per cent 
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HCN, after submitting to spark dis- 
charges for one hour. The author believes 
that the formation of HCN is due to the 
decomposition of the carbon monoxide at 
the temperature of the spark discharge, 
and to the combination of the carbon 
while in the gaseous condition, with the 
hydrogen and nitrogen presdnt around 
it. 

Though the yield of HCN yet obtained 
is small, the process is doubtless capable 
of improvement in its chemical and me- 
chanical details, and as “producer-gas” 
is a remarkably cheap product, it is not 
impossible that an industrial process for 
production of cyanides by spark dis- 
charges may be based on Gruskiewicz’s 
axperiments. Electricians and chemists 
interested in the subject are therefore 
recommended to study the original paper 
which will be found in the Zeits. f. 
Elektrochemie of January 22, 1903. Pos- 
sibly improvements in the mechanical 
methods of making and breaking the 
spark-gap between the terminals of the 
secondary circuit (similar to those de- 
vised by Bradley and Lovejoy, at Niagara, 
for the apparatus used in the production 
of nitrates from the air) when applied 
to mixtures of carbon monoxide, nitro- 
gen and hydrogen, may have equally 
satisfactory results in improving the 
yield of the desired product. 


Larger Income for Purdue Uni- 

versity. 

The Indiana State Legislature, by an 
amendment to an existing law, has in- 
creased the state tax for the support of 
Purdue University, from one-twentieth to 
one-tenth of a mill upon the assessed 
value of the state. The increase amounts 
to $65,000, bringing the university’s an- 
nual income considerably above $200,000. 
A specific appropriation is also made of 
$150,000, for providing a central heating 
and lighting plant and a building for 
the department of physics. This will 
leave an entire building for the use of 
the department of electrical engineer- 
ing. 

A safe and simple test for cement is to 
sift three or four ounces of the cement 
through a standard test sieve of 100 
meshes per linear inch. Reject cement of 
which ten per cent by weight is retained 
on the sieve. Many Portland cements are 
cn the market which will leave less than 
five per cent. A standard barrel of cement 
contains 3.65 cubic feet. The average 
weight of a cubic foot of Portland packed 
cement is 110 pounds. 
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Orleans Electric Road at Paris, and New System Which 


Ts 


HE section of electric railroad which 
T has been installed in Paris by the 
Orleans Railway Company pre- 
sents many points of interest, as it repre- 
sents the progress which is now being 
made in Europe in the question of elec- 
tric traction upon main railroad systems, 
and is one of the first lines in which elec- 
tric locomotives of large power are used 
to draw trains made up of the standard 
railroad cars. The company commenced 
the use of the electric system with a sec- 
tion of road in double track, which lies 
along the banks of the Seine and con- 
nects the two main terminal stations of 
the railroad. As the operation of this 
section has now proved quite satisfactory, 
the next step is to be the construction of 
an important suburban road which will 
supply the outlying districts to the south 
of the city, the latter to be a four-track 
road and run for a distance of fifteen 
miles. 

The section of the road which is now 
in operation was constructed in order to 
supply the needs of the railroad for a 
terminal station lying more nearly in the 
central part of the city. The - Orleans 
Railroad, one of the largest systems of 
France, enters Paris on the eastern side 
and had its main terminus on the Seine 
at the Quai d'Austerlitz. Owing to the 
fact that the centre of activity has a 
tendency to move toward the west, the 
terminus of the road, situated as it is in 
the southeastern part, has become grad- 
ually removed from the centre, and thus 
lies at a disadvantage as regards the 
suburban traffic, especially as the passen- 
gers arriving at the station had a long 
distance to cover before coming to the 
centre of the city, which made it im- 
practicable for them to fix a residence in 
the suburbs along the line of the railroad, 
except for those persons having their oc- 
cupation in the southeastern part of the 
city. This fact has been well 
brought out in several cases where 
the terminal stations have been brought 
nearer the centre of the city, and in the 
case of one suburban road the traffic was 
thus increased forty per cent. Accord- 
ingly, the company decided to construct 
a terminus which should be more 
centrally located, and for this purpose a 
new depot was erected on the bank of the 
Seine at the Quai d'Orsay, toward the 
west. As the line which connects the 


By C. L. Durand. 


new depot with the Austerlitz station 
runs nearly all the way in tunnel, and 
the terminal stations are also underground, 


A PORTION OF THE TRACK, ORLEANS RAILROAD, 
PaRIs, FRANCE. 

this rendered the use of steam locomo- 
tives somewhat difficult, and the com- 
pany decided to adopt the system of elec- 
tric traction. After a considerable study 
of the subject the company sent a com- 
mission of engineers to America to ex- 
amine the various systems of electric 
traction in use, and finally decided to 
adopt the electric locomotive constructed 
by the General Electric Company. 

The present section, which has been in- 
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stalled by the Compagnie Française 
Thomson-Houston, includes 2.3 miles of 
double-track, standard gauge, running 
along the Seine ‘between the two terminal 
stations, with several underground sta- 
tions along the line for the use of passen- 
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gers. The current for the line is gen- 
erated at a main station and is supplied 
by a high-tension underground line to 
two substations. 

The road uses the third-rail system, 
taking the current from the rail by sets 
of contact shoes upon the locomotive. The 
conducting rail is supplied with direct 
current at 550 volts, and the current nec- 
essary for the locomotive, as well as for 
the different accessory services such as 
lighting, pumps and electric elevators, 18 
supplied from a central generating station 
which is located on the banks of the Seine 
to the southeastern part of the city. The 
machines in the station, which generate 
triphase current at 5,500 volts and twenty- 
five cycles, comprise two main groups, 
direct coupled, each having a 1,500-horse- 
power engine and a 1,000-kilowait alter- 
nator. In most cases the three-phasa 
current is transformed into continuous 
current, either in the station itself or in 
two substations which are situated at each 
end of the line, which supply the lighting 
and motor circuits, while the triphase 
current after being transformed to lower 
voltage is used directly for operating the 
pumps at the depots and the generating 
station. 

The steam is supplied by a battery of 
eight multitubular boilers of the Babcock 
& Wilcox type, each having 220 square 
yards heating surface, and combined with 
a set of Green economizers having 500 
square yards heating surface, operated by 
electric motor. The boilers can supply 12 
normal running 4,800 pounds of steam 
per hour and this can be increased to 6,000 
by a change in the firing. The boilers are 
fed by two steam pumps with compound 
cylinders, direct acting, which can supply 
4,000 gallons of water per hour. The 
pumps are arranged so as to send the 
water through the economizers or directly 
into the main supply pipe of the boilers. 
The water of the Seine, which is used for 
the condensers of the station and also for 
the steam locomotives of the road which 
take their supply here, is elevated by two 
centrifugal pumps of 150 gallons capacity 
per hour and two similar pumps of 100 
gallons capacity. The first pair lifts the 
Seine water to a reservoir which supplies 
the condensers of tha station engine, 
while the second set of pumps tekes the 
water from thence to the reservoir 
for the locomotives. All the pumps 4m 
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operated by three-phase motors of the 
asynchronous type. The engines are of 
the Corliss pattern, furnished by the 
Dujardin firm. They are triple expansion 
and can give 1,500 horse-power, running 
at seventy-five revolutions per minute. 
They carry flywheels weighing thirty-seven 
tons, and have an improved governor which 
secures a regular running. The engines 
can work either on condensation or free 
exhaust. The first cylinder has 24.4 inches 
diameter, the second thirty-seven and the 
other two forty-two inches, with a com- 
mon stroke of sixty-six inches. An ar- 
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of the main groups with the cross-com- 
pound engine, the alternator being 
mounted in the middle. At the normal 
speed of seventy-five revolutions per 
minute the alternators give a current of 
5,500 volts at twenty-five cycles. The al- 
ternators are calculated so as not to heat 
above forty degrees centigrade over the 
ordinary temperature after a ten hours’ 
run at full load, and can support an over- 
load of twenty-five per cent during half 
an hour or a fifty per cent overload for 
five minutes. The exciting current is 
furnished by two direct-current machines, 
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the substations is shown in the engraving. 
They contain two distinct sets of ma- 
chines, one being used for the electric 
traction and the other for the various 
lighting circuits. The high-tension, 
three-phase current from the generating 
station is brought to the substations by 
insulated and armored cables laid under- 
ground. The cables have three conductors 
of seventy-five square millimetres section. 
The circuit running to the Austerlitz 
terminus, which is nearest the central sta- 
tion, is 2.1 miles long, and that which 
passes to the second terminus is 4.8 miles. 
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CENTRAL STATION, ORLEANS RAILROAD, PARIS, FRANCE. 


rangement of piping which connects the 
cylinders with each other permits of sup- 
pressing the high-pressure cylinder and 
to work in ordinary compound, or one of 
the two halves of the engine may be used 
alone in case of accident to the other 
half. For the exciters, two smaller en- 
gines are used, one of thirty-five horse- 
power and a second of seventy horse- 
power. These engines are of the upright 
pattern and direct coupled to the exciter. 

The two main generating groups of the 
station have alternators of the General 
Electric pattern, giving 1,000 kilowatts. 
These machines are direct coupled to the 
engines and give three-phase current. 
They are of the internal revolving field 
type, having forty poles surrounded by the 
fixed armature which forms the body of 
the machine. The engraving shows one 


one of twenty and the other of forty kilo- 
watts, giving 125 volts. Besides the prin- 
cipal groups, the station has two direct- 
connected sets which are used for the 
lighting circuits, consisting of two syn- 
chronous motors of 125 kilowatts which 
take the three-phase current of the al- 
ternators; the motors are coupled to 
direct-current machines of 500 kilowatts, 
giving 500 volts. A number of smaller 
three-phase motors are also used for 
driving the pumps of the station. For 
the three-phase motors the voltage of the 
alternators is first lowered by trans- 
formers. 

The road employs two substations, one 
of which is located at the Austerlitz 
terminus and the second at that of the 
Quai d’Orsay. The two stations are 
exactly similar in disposition, One of 


The primary circuits are doubled through- 
out so as to avoid any interruption of the 
current, which might be caused by an ac- 
cident to the underground cables. For 
the lighting circuit, each substation is 
provided with two motor-generator sets 
of 100 kilowatts each and two equalizing 
machines for the lighting circuit, which 
is laid out on the five-wire system. The 
apparatus used for the traction circuits 
includes two rotary converters of 250 kilo- 
watts each and six transformers of ninety 
kilowatts capacity, which are cooled by 
two electric fans. The rotary converters 
use two inductance regulators and two 
reactive coils. The station contains also 
a battery of accumulators. The rotary 
converters are designed to transform the 
alternating current (supplied by the 
transformers at 350 volts) into_ direct 
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current at 550 volts for the motors of the 
locomotives. The rotary converters are 
six-pole machines, which work at 750 
revolutions per minute. The lowering 
transformers, of which there are six, are 
designed to reduce the main voltage from 
5,500 to 350 volts. Their normal ca- 
pacity is ninety kilowatts. They are of 
the air-cooled pattern and are ventilated 
by fans driven by small electric motors. 

The battery of accumulators is used 
for different purposes. In case the ma- 
chines stop during the day the battery 
can supply the traction circuit during 
a certain time. It is also used for the 
night service, after the machines have 
been shut down, to supply the late trains. 
Besides assuring the lighting of the sta- 
tions and line during a shutdown, the 
battery is also worked in parallel with the 
rotary converters and thus gives security 
against sudden loads, this being in fact 
its principal use during the day. The 
battery in each of the substations is made 
up of 260 elements, having 1,100 ampere- 
hours capacity on a one-hour discharge. 
Each cell contains eighteen positive and 
nineteen negative plates and weighs 
seventy-seven pounds in running order. 

The type of locomotive used on the Or- 
leans system will be observed in the dif- 
ferent engravings, one of which shows a 
locomotive drawing a train of railroad 
cars of the standard pattern, while an- 
other photograph shows the end view of 
the locomotive with the rubbing contacts 
and the disposition of the third rail. A 
third view shows the locomotive with its 
train in the interior of the terminal sta- 
tion. The locomotives are formed of a 
body, composed of steel plates, resting 
upon two trucks. The main side beams 
of the trucks, of forged steel, rest upon 
the axle boxes by springs, and the beams 
support the pieces carrying the pivots 
also by means of springs, so that the sys- 
tem affords a double elastic suspension 
between the body and the axle. The loco- 
motive measures thirty feet in total 
length of body. The total height of the 
locomotive is eleven feet four inches, and 
the body is mounted four feet eight 
inches above the rail level. ‘The distance 
between the centres of the two trucks is 
fifteen feet ten inches, and the axles of 
the trucks are seven feet six inches apart. 
The total weight of the locomotive is 
about fifty tons. While drawing a train 
of 330 tons (not counting the locomo- 
tive) they can start without difficulty on 
a 1.1 per cent grade, and can take such a 
train from the Austerlitz to the Quai d’ 
Orsay terminal, a distance of 2.3 miles, in 
seven minutes, The tapering portions in 
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the front and rear of the locomotive are 
designed to receive the starting resist- 
ances and the connections for the cables. 
In the centre is placed the engineer’s 
cabin, which contains the various con- 
trolling apparatus, the safety appliances 
and the instruments. The cab is eight 
feet four inches long and has a central 
door with a window on each side, and two 
windows in the front and rear, thus giving 
an outlook from all directions, and at 
the same time the cab can be entirely 
closed by the sliding doors and panels. 
On the trucks are mounted four mo- 
tors, each of which drives an axle by sin- 
gle reduction gearing. The motors are 
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of the G. E. 65 type, and have a capac- 
ity of 125 kilowatts each, taking from 
300 to 350 amperes in the usual running. 
The controller for operating the 
locomotive is mounted in the cen- 
tre of the cab, so that it can be 
turned in any direction. By the contin- 
uous manœuvre of the handle from the 
position of full stop to that of highest 
speed, the motors are first connected by 
groups of two in series, the circuit con- 
taining also the starting resistances. The 
latter are then gradually thrown out of 
circuit as the speed of the train becomes 
accelerated. Then the two groups of mo- 
tors are connected in parallel with the re- 
sistance again in circuit to avoid an ex- 
cess of current. The resistance is then 
thrown out gradually, so as to keep the 
current practically constant until the pe- 
riod of starting is finished. By reversing 
the field the locomotive is given a back 
movement, The cab also contains, be- 
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sides the various measuring instruments 
and switches, an air compressor which is 
driven by a small electric motor and used 
for supplying the air-brakes. 

The current is, as usual, brought to the 
locomotive by a third conducting rail, 
which is placed at the exterior and along- 
side the track. In some cases, however, 
on various portions of the track where 
crossings occur, as well as at the entrance 
of the Quai d’Orsay terminus, the cur- 
rent is taken from a rail placed in the 
middle of the track, or again by an over- 
head line. To provide for the three 
methods, the locomotives have six rubbing 
contact shoes which are placed three in 
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front and three in the rear, for the con- 
ducting rails, while they also have a con- 
tact for the overhead wire which is placed 
on the roof of the locomotive, and may 
be distinguished in the engravings. The 
latter contact is formed of a hinged 
parallelogram provided with springs and 
carrying at the top a T-shaped rubbing 
piece which is pressed against the over- 
head wire. The locomotives are also pro- 
vided with the various accessories which 
form part of the standard locomotives of 
the Orleans system, such as couplings, 
sand boxes, signal lights, and air-brakes. 

The line follows the left bank of the 
Seine over its whole length, starting from 
the Austerlitz depot, which is the terminus 
of the steam railroad, and running to the 
centrally located depot which has been 
erected on the river bank at the Quai 
d'Orsay. ‘The new line follows the gen- 
eral trend of the river, passing around 
the abutments of the bridges by short 
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curves, some of which have a radius as 
low as 600 and even 480 feet. The track 
is laid at the normal water level of the 
Seine and the water which penetrates 
into it is taken off by pumps, which are 
placed at the lowest parts. After leaving 
the Austerlitz depot the road descends 
by a 1.1 per cent grade, passing under the 
buildings of the depot and the Place 
Walhubert which adjoins it, and then 
runs in a tunnel following the river as 
far as the Quai St. Bernard, a distance of 
1,460 feet. At this point the road comes 
out of the tunnel and follows the river 
in a wide cutting, as will be observed in 
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formed, which involved a considerable 
amount of work, and instead of being 
formed as before of solid ground which 
upheld the street, with an outer retain- 
ing wall, at present the street is upheld by 
a series of cross-beams between which is 
built a brick vaulting, forming the roof 
of the gallery, while the outer retaining 
wall has been replaced over the whole 
distance by a new wall which contains 
the openings for ventilation. 

At the underground stations on this 
part of the road the gallery is wid- 
ened, allowing for a station platform 
on each side of the track. The sta- 
tions are reached from the street by 
staircases, which are built into the 
masonry. One of the most important con- 
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the engraving, which shows the double 
track with the two third rails in the cen- 
tre (partly protected by a wood covering) 
and a train of railroad cars drawn by a 
locomotive. The cutting is formed ar- 
tificially by the Seine embankment wall 
on one side and a wall which has been 
erected on the side next the river. The 
track thus lies below the level of the 
street and the various bridges pass over 
it. The line thus proceeds as far as the 
Sully Bridge and then runs underneath 
the embankment itself, and for the rest 
of its course it is installed in a subter- 
ranean gallery which is lighted on the side 
next the Seine by a number of openings 
or windows which serve also to ventilate 
the tunnel. To provide for the passage 
of the line the Seine embankment over 
this portion has been entirely trans- 


structions of the new line is the immense 
terminal station which has been erected 
at the Quai d’Orsay, forming one of the 
largest depots in the city. It covers an 
area of 40,000 square yards and has been 
designed according to the most modern 
ideas. The absence of smoke, which re- 
sults from the new method of traction, 
allowed the interior of the station to be 
arranged in a more attractive and orna- 
mental form than is generally the case. 
This station will be described in a suc- 
ceeding article; it is the first example in 
Europe of a large depot built in two stories 
in which the tracks are laid at a lower 
level. The whole space of the under- 
ground portion is occupied by the tracks, 
the station platforms and a few of the 
offices. The main halls for the passengers 
are established at a height of twenty feet 
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above the level of the tracks and on a 
level with the streets surrounding the 
station, the street in front running along 
the embankment. The floor of the upper 
station is upheld by cross-beams which 
are supported on iron columns. The 
station contains sixteen tracks, of which 
twelve are for the use of passengers, and 
have an elevated sideway between each 
pair of tracks, so that the passengers can 
enter the cars on a level. The first six 
tracks next the Seine are laid out so as 
to be further extended along the river 
beyond the depot, while the remaining 
tracks end at the depot and the loco- 
motives or cars can be transferred from 
one track to the other by a rolling car- 
riage which passes across the ends of the 
tracks and is built to carry a load of fifty 
tons. The rolling carriage is operated 
by an electric motor. The underground 
portion is connected with the second story 
by fourteen staircases and fifteen electric 
elevators, besides inclined planes for the 
transfer of baggage. Against the station 
proper is built a terminus hotel which 
conforms to the general design of the 
building and contains 350 rooms. The 
depot and hotel contain as many as 
thirty-two electric motors of different 
sizes, which are used for operating the 
elevators, pumps, etc., while the electric 
lighting, by are and incandescent lamps, 
is carried out on a large scale. 

The new line has met with great suc- 
cess and the suburban traffic has increased 
considerably since its use. No difficulty 
has been experienced in the operation of 
the road. The Orleans line is one of the 
most important examples in France, and 
in fact in Europe, of the application of 
electric traction to main railroad lines by 
the use of electric locomotives, and con- 
tains besides some special features in the 
details of its operation, such as the use 
for the first time in Europe of rotary 
converters working in parallel with ac- 
cumulators, as well as the use of engine- 
driven alternators working in parallel 
for supplying an electric railroad line 
whose load is extremely variable. The 
system uses motors which are among the 
most powerful in Europe for electric 
trains. Although the present section is 
not a long one, the road is likely to be- 
come much more important in the near 
future, as the company now proposes to 
extend the tracks for a distance of fifteen 
miles into the suburbs, running as far as 
Juvisy, and there expects to secure a 
large suburban traffic. It is proposed to 
run a four-track road over this portion, 
and arrangements are now being made 
for the execution of the project. The 
new part will involve an increase in the 
electric equipment, as well as the erec- 
tion of two new substations. A number 
of new electric locomotives are to be 
built, and it is expected to reach a speed 
of fifty to sixty miles an hour. Besides 
the locomotives, a number of motor-cars 
are to be used, containing a motorman’s 
cab at each end, with the remainder of 
the car used for passengers, somewhat 
like the cars now used on the Paris Metro- 
politan, 
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The Midway Station of the Pacific 
Commercial Cable Company. 


While there is not very much being 
heard at present of the progress of work 
on the Pacific cable, a lengthy description 
of the landing and laying of the shore 
end of which at ITonolulu was given in 
the ELECTRICAL Review of January 10, 
the work is going along with the greatest 
speed. One part of the original specifi- 
cations, and a clause which was particu- 
larly emphasized by President Roosevelt, 
was that is should be an all-American 
cable. This has necessitated the cable 
touching on only American territory, and 
while this has wrought a little difficulty, 
the original idea is being strictly adhered 
to. The New York Sun, Sunday, March 
29, publishes the following story in con- 
nection with this contingency: 


When the surveys were made, it was 
found that it would be too expensive and 
pretty hazardous to lay the cable from 
Honolulu clear through to Guam without 
a midway station. There were plenty of 
islands between the Hawaiian group and 
Guam, owned by various foreign govern- 
ments, any one of which would have been 
only too glad to give the cable company 
the necessary concession to land the cable 
and erect a cable station. 

The handiest of all the islands between 
Honolulu and Guam would have been the 
Marshall Islands, owned by Germany. 
The German Emperor was not only quite 
willing to let the company appropriate any 
one of those islands for a cable station, 
but lct it be known to the company that it 
would be a very nice thing all around if 
one of the islands was taken. 

President Roosevelt would not tolerate 
the idea of the cable touching any land 
between San Francisco and Manila, other 
than land owned by the United States, 
and so an American island had to be 
found. The only other land in that par- 
ticular part of the world owned by our 
government was the Midway Islands. 
These islands, were they on a straight 
line between Honolulu and Guam, would 
be about equidistant between the two. 
The islands are, however, considerably to 
the north of both Honolulu and Guam. 
They were the only available territory, 
though, and so the cable station had to 
be put on one of those islands. 

Probably not many persons in these 
parts know very much about the Midway 
Islands. The name is rather pretentious, 
but as a matter of fact the group con- 
sists of just two small islands, and both 
are about as barren as the Desert of Gobi. 
One of the islands is called Green Island, 
because as many as four skimpy, sickly- 
looking shrubs are to be found growing 
on one of the sand dunes. The other 
island is Sand Island, and its name 
doesn’t belie it. So far as anybody has 
ever discovered, not a living thing ever 
allowed itself to grow there. That is the 
piece of land which has been selected for 
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the cable station. Sand Island was selected 
rather than Green Island because the 
shore approaches were better. 

So far as the memory of man runneth 
the only useful purpose that Sand Island 
ever served has been to furnish a nesting 
place for certain birds of rare plumage 
which wing their flight from one island to 
another in the Southern Pacific. The 
plumage of the Sand Island birds has al- 
ways had a market in Asiatic ports, and 
some of the half-civilized tribes of neigh- 
boring islands have made it their business 
for many years to visit the island every 
now and then on a bird-slaughtering ex- 
pedition. 

When after the death of John W. 
Mackay his place had been taken by his 
son, Clarence H. Mackay, the latter’s at- 
tention was called to the Midway cable 
station proposition, and it was suggested 
to him that the company might find some 
difficulty in colonizing the island suftici- 
ently for cable purposes. After young 
Mr. Mackay had gone over the ‘whole 

Sand Island situation, he realized that 
the company would not only have to find 
men who were willing to take up their 
abode on a barren island in the Pacific 
for a reasonably long period, but that 
every pound of provisions consumed by 
the colonists would have to be carried 
there, and in the beginning every ounce 
of water drunk must also be conveyed to 
the island, because at present there is no 
sweet water on the island. 

Furthermore, the gentlemen who have 
heen in the habit of dropping down to 
Sand Island for the purpose of bird shoot- 
ing during the past century or two have 
not been “regarded as human beings of 
thoroughly domesticated habits. Some of 
them have been known even to so far for- 
get themselves as to kill and eat a fellow 
man. When that phase of the situation 
was contemplated it was seen at once that 
the island would not only have to be 
colonized and fructified and provisioned, 
but it would also have to be fortified. 

“Nice island, that,’ said young Mr. 
Mackay one day, after he had gone over 
the situation with Mr. Ward, the vice- 
president of the company. “Wouldn’t it 
he pleasant if all our cable stations were 
like that? However, we have undertaken 
the job, and well have a cable between 
San Francisco and Manila that touches 
only all-American territory or we'll know 
the reason why.” 

Sand Island is about three-quarters of 
a mile long and half a mile wide, so that 


the work of fortification will not be par- - 


ticularly difficult. By a recent decision 
of the government at Washington the 
cable company will not be bothered with 
the fortification. The Midway Islands 
have been put under the jurisdiction of 
the Navy Department, and such fortify- 
ing as they may need will be attended to 
bv the’ Secretary of the Navy. 

The laying of the Honolulu-Manila 
section of the cable will begin early in 
May. The cableship will sail from Lon- 
don early in April, and as soon as it gets 
to Manila the work of Jaying that seetion 
of the cable will begin. The section from 


Manila to Guam will be put down first, 


Vol. 42—No. 15 


thence the cableship will proceed to 
Sand Island and from there to Honolulu. 
About the same time that the cableship 
sails from London a colonizing party, so 
to put it, will leave San Francisco for 
Sand Island. The party will be made up 
of about fifteen men, including the sup- 
erintendent of the Sand Island station, 
three or four telegraph operators, some 
electricians, a few laborers, a doctor and 
a small hospital staff. 

The expedition of the colonists will be 
much more formidable in its outfit than 
that of the cableship. They will carry 
with them a quantity of canned goods, 
medicines, bandages, surgical appliances 
and general hospital stores, together with 
tents for temporary use and the materials 
for building a permanent cable station and 
houses for the crew. The government re- 
ports have it that water—character and 
constituency not very well established— 
has been found on Sand Island by digging 
ten or fifteen feet below the surface. It 
is suspected that this water is sweet water, 
but that is not definitely known. 

The colonists will take with them a 
well digger and the necessary parapher- 
nalia to equip a few drive wells. It is not 
believed, however, that the well digger 
will be able to take any such liberties 
with the bowels of Sand Island as he 
might take with the bowels of the earth 
in the United States. An artesian well, 
50 or 100 feet deep in this country, is just 
a plain, ordinary, everyday kind of a well. 
It is feared that if they undertake, on 
Sand Island, to push a well point very far 
toward the centre of the earth, they will 
strike the Pacific Ocean before they have 
pushed a great way, and get instead of 
sweet Water an upflow of old ocean. 

Not only is this possibility feared, but 
it is also believed that water which can 
be found so near the surface as ten or 
twelve feet will become easily exhausted. 
If that be true, then it wouldn’t take many 
wells, sunk into an island half a mile 
wide and three-quarters of a mile long, 
to exhaust tha water supply. In that 
event, of course, fresh water would be 
either a matter of importation, or it would 
have to be obtained by the distillation of 
sea-water. 

The company has already plenty of 
volunteers for its first station crew for 
Sand Island. How long they will be 
willing to stay and whether there will be 
any great amount of difficulty in getting 
a relay for the first crew are problems for 
the future, and the company is quite 
willing, under the circumstances, to let 
the future take care of it. 

Unless, however, Sand Island is past 
all redemption, it is quite within the pos- 
sibilities that in a few years it may have 
become one of the loveliest spots in the 
Southern Pacific. As soon as the first 
cable crew has established itself, the com- 
pany intends to begin the importation to 


the island of the best soil to be found in 


all that region of the Pacific. If anybody 
out Sand Island way has three-quarters 
of a square mile of A No. 1 soil for sale at 
reasonable terms, he ought to get into 
communication with Mr. Mackay or Mr, 
Ward as soon as possible, 
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The New Eastbourne, England, Electricity Supply Works. 


HE opening of the new electricity 
supply works at Eastbourne may be 
regarded as a sort of climax to a 

system which was started in the earliest 
days of electricity supply in Great Brit- 
ain and has gone through all the success- 
ive changes in design of plant. The 
majority of the changes have been carried 
out in the old original works, but the de- 
mand has now risen to such proportions 


‘ 


By A. Webster. 


been abandoned was secured, and addi- 
tional engines and alternating-current dy- 
namos were installed, as the undertaking 
progressed, until the plant consisted of 
various types of machinery, few of which 
were up to date. At different times there 
have been in the station undertype en- 
gines and boilers driving by means of 
leather belts on to a countershaft, from 
which were driven Brush are light dy- 


wrought-iron pipes laid under the streets, 
were employed, but owing to the deterio- 
ration of the rubber insulation many 
breakdowns happened and caused much 
inconvenience. 

In the year 1899, the corporation was 
anxious that the electric supply business 
should be in its own hands, and, rather 
than introduce a competitive ‘business 
with the one already described, and which 
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that it was deemed more expedient to 
erect a totally new structure and prac- 
tically start de novo. 

Eastbourne boasts the honor of being 
the first town on the south coast of Eng- 
land to have a supply of electricity for 
public lighting, this important event hap- 
pening in September, 1882. The under- 
taking was then in the hands of a com- 
pany, which had a small station contain- 
ing a Brush are lighting dynamo, and 
a combined boiler with engine under- 
neath. This structure was of galvanized 
iron, but in 1884 the site which has just 


namos and alternators. Then followed a 
horizontal compound condensing engine, 
driving by belts on to a second counter- 
shaft, off which were driven Elwell- 
Parker alternators. The next extension 
was a 250-horse-power horizontal engine, 
driving, by means of ten cotton ropes, a 
100-kilowatt Lowrie-Hall alternator. Then 
followed the introduction of direct- 
coupled units, of 50, 150 and 200-kilo- 
watt capacity, respectively. The system 
was a high-pressure one, with transform- 
ers in consumers’ houses. Vulcanized 
rubber cables drawn into cast and 


was in the name of the Eastbourne Elec- 
tric Lighting Company, it approached the 
latter concern and finally acquired the 
undertaking on January 1, 1900. The 
system was at once thoroughly over- 
hauled, and extensions found necessary, 
and, on the advice of the consulting en- 
gineer, Mr. W. C. C. Hawtaque, it was 
decided to build new works; viz., the 
ones illustrated herewith. 

These new works were commenced in 
1901, and completed in June, 1902. 
Temporary plant was erected before the 
roof was fixed, this consisting of two 750- 
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horse-power vertical engines, each at- 
tached to 400-kilowatt, alternating-cur- 
rent dynamos of Messrs. Ferranti’s 
manufacture, and two Stirling water-tube 
boilers, each evaporating 12,000 pounds 
of water per hour. 
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posed of Willans engine direct-coupled to 
an alternator manufactured by the Elec- 
tric Construction Company; one 150-kilo- 
watt set composed of Davy-Paxman en- 
gine and Electric Construction Com- 
pany’s alternator, and a fifty-kilowatt set 
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A complete description of the new 
works is as follows: 

The boiler house contains one Davy- 
Paxman tubular Economic boiler of 160 
horse-power, one Babcock & Wilcox water- 
tube boiler ‘of 260 horse-power, two 
Hornsby water-tube boilers of 105 horse 
power each, and two Stirling water-tube 
boilers of 330 horse-power each. The Ecò- 


nomic and Hornsby boilers were removed `~ 
from the ‘old works. Superhéaters are 


fitted to all the others, which give ‘about 
seventy pér cent superheat:; The coal 


bunkers are opposite the boilers, and at~ 
one end of the bunkers the pump room | 


is situated. ‘This latter contains a Weir 
pump of 3,000 gallons per hour capacity, 
a Worthington pump of 1,800 gallons per 
hour capacity, and a Pearn flywheel 
pump of 600 gallons per hour capacity. 
Attached to the pumps are small reagent 
pumps, for use in pumping the reagent 
used in softening the feed water into 
the feed-water heater and purifier. Over 
the pump room is a 16,000-gallon storage 
tank, and a 2,000-gallon hot well tank. 
A Green’s 160-tube economizer is in an- 
other building, at the base of the chim- 
ney. ‘The scrapers which remove the ac- 
cumulated soot from the tubes are driven 
by an alternating-current motor. 

The engine house plant consists of the 
two 400-kilowatt Ferranti engines and 
dynamos already mentioned in the tem- 
porary plant; one 200-kilowatt set com- 


composed of a Willans engine and Elec- 
tric Construction Company’s. dynamo. 
The three last mentioned. have all been 
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each of the other sets the exciter is at- 
tached to the end of the alternator shaft. 
A view of the switchboard is among the 
illustrations. It is on a raised platform 
at one end of the engine room, and is 
reckoned as safe from the risk of a per- 
son receiving a shock as it is possible to 
make one. It is only six feet six inches 
by six feet two inches, and controls the 
five alternators, with their exciters, and 
five feeder circuits, the regulating resist- 
ances for keeping the pressure constant 
being in a basement immediately under 
the board, and worked by hand-wheels in 
front of each dynamo panel. 
Simultaneously with the construction 
of the new building, an entirely new sys- 


tem of high-pressure cables was laid from 


the new works to a series of underground 
transforming chambers, in which were 
placed the transformers which feed the 
low-pressure distributors, all the small 
transformers being, of course, removed 
from the consumers’ premises. A supply 
was commenced from the new works on 
June 10, 1902, and the work of changing 
over upwarc of 700 consumers’ connec- 
tions from the old supply to the new was 


‘proceeded. with. During. this time both 


generating stations had to be kept run- 
ning, but on July 24, 1902, the old plant 


. waS finally shut down. The supply from 
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removed from the old works, and the 
dynamos rewound for the change of fre- 
quency from eighty-three cycles to fifty 
cycles. In the Ferranti plants, the ex- 
citer to each alternator is driven by ropes 
from a pulley on the main shaft, and on 


the old works was at 1,800 volts, and de- 
livered at a pressure of 100 and 200 volts 
at eighty-three cycles. 

On the new system the generating 
pressure is 2,000 volts at a frequency of 
fifty cycles, which necessitated the re- 
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winding of all the old alternators, as al- 
ready mentioned. ‘The 2,000-volt current 
is carried from the works into the town 
by means of four paper-insulated cables 
laid on the solid system filled up with 
pitch compound. From these four cables, 
nineteen underground substations are fed, 
where the current is transformed down 
to 200 volts, which, in its turn, is then 
fed to the consumers by means of con- 
centric paper-insulated and single rubber- 
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of automatic cutout switch placed in the 
base of the post, together with the wind- 
lass of the raising and lowering gear. In 
the main streets there are sixty-six more 
of these lamps, each supplied through a 
transformer and double-pole switch fuses 
from the 200-volt distributor. In one thor- 
oughfare, five of the lamps are suspended 
over the centre of the street from span wires 
attached to steel posts on either side. The 
are lamps and all the accessories, includ- 
ing the transformers, were supplied by 
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FERRANTI HIGH-PRESSURE SWITCHBOARD, EASTBOURNE ELECTRICITY WORKS. 


insulated cables, laid solid or drawn into 
iron pipes. Concentric cables will event- 
ually replace the single cables. 

The public are lighting system has 
been entirely remodeled, and the old 
Brush series arc lamps have been replaced 
by long-burning, double-carbon arc lamps, 
taking six feet of carbon and burning for 
forty hours without being trimmed. 
There are thirty-three of these lamps 
along the parade in two circuits supplied 
from constant-current transformers with 
moving coils. Each lamp has a new type 


the Gilbert Arc Lamp Company, whose 
lamp has been illustrated in the ELEC- 
TRICAL Review in connection with the 
electric lighting of Victoria Embankment, 
London. 

The use of electricity for the purposes 
of heating and motive power is rapidly 
extending in Eastbourne, there being a 
large and increasing number of radiators 
and small motors connected to the mains, 
In conclusion, I would record my thanks 
to the consulting engineer, Mr. W. C. C. 
Hawtaque, for the photographs, and to 
the resident engineer, Mr. J. K. Bridges, 
for affording the material for this article. 
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Electrical Patents. 


The General Electric Company con- 
trols a patent of recent issue granted to 
Mr. Jonathan E. Woodbridge, of Schen- 
ectady, N. Y., on a synchronism indi- 
cator, which is described as follows: The 
invention relates to the synchronizing of 
alternating-current machines, and com- 
prises certain improvements for deter- 
mining the proper moment for throwing 
machines in parallel with much greater 
accuracy than is obtainable by the meth- 
ods now in use. It is the common prac- 
tice to compare electromotive forces de- 
rived, respectively, from the machines to 
be synchronized, these electromotive 
forces being either in phase with each 
other or in opposition when the machines 
from which they are derived are in proper 


SYNCHRONISM INDICATOR. 


phase relation for connecting them in 
parallel. The indications due to the re- 
sultant electromotive forces in these cases 
can not be read with such accuracy as is 
in many cases necessary. Thus, when the 
electromotive forces are in phase with and 
additive to each other their resultant 
changes very slightly with considerable 
changes in their phase angle. This meth- 
od of synchronizing is known as “syn- 
chronizing bright,’ since if lamps are 
used for the indicating device they will 
burn at maximum brilliancy when the 
electromotive forces are in phase. The 
practice known as “synchronizing dark” 
implies the comparison of electromotive 
forces which come into exact opposition 
when the machines to be synchronized 
come into phase with each other. It is 
evident in this case that, as the machines 
approach the proper phase relation for 
throwing together, the voltages are diffi- 
cult to observe, either by phase lamps or 
bv the ordinary alternating-current volt- 
meter, in which the scale is contracted 
in the region of low voltages. As distin- 
guished from the ordinary methods of 
synchronizing above referred to, the in- 
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ventor makes use of electromotive forces 
which are normally out of phase with 
each other when the machines to which 
they are due are in phase. The appara- 
tus which has been found convenient to 
use consists of a dynamometer instru- 
ment having two relatively moving coils, 
one of which is connected across one 
phase of one of the machines and the 
other across another phase of the other 
machine. When the machines are in 
phase with each other, the movable part 
of the instrument will be subjected to a 
series of equal alternating impulses, 
which balance each other and cause no 
tendency to motion in either direction. 
Supposing, for example, the machines to 
be synchronized are of the quarter-phase 
type, when one is displaced ninety de- 
grees in phase in one direction from the 
other the synchronizing instrument will 
have a maximum torque in one direction, 
while if the phase displacement is ninety 
degrees in the opvosite direction the syn- 
chronizing instrument will have a maxi- 


mum torque in the other direction. As. 


the machines approach and recede from 
the relative position corresponding to 
synchronism, the movable member of the 
synchronizing device will swing back and 
forth over the scale, and by its position 
on the scale will indicate the changes in 
phase relation between the machines. 
When the pointer or other indicating de- 
vice of the synchronizing instrument 
passes the zero or middle point of the 
scale, the machines to be synchronized 
are in phase with each other. Since at 
this time the needle is in the middle 
point of its swing, its velocity at this 
moment is a maximum, thereby: giving 
accurate indication of the proper moment 
for throwing the machines together, 
and by its movement signifying sensi- 
tively any difference in speed between the 
machines. 

A trolley for electric railways that is 
guaranteed not to disengage the wire has 


TROLLEY FOR ELECTRIC RAILWAYS. 


been invented by a resident of Ottumwa, 
Iowa. Mr. Robert L. McCartney by name. 
The wheel is journaled in a bracket hav- 
ing on its outer sides beveled edges. A 
yoke surrounds the bracket and is pivoted 
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thereto, the lower end of the yoke having 
a depending ear to which is attached the 
usual cord or cable. The upper ends of 
the arms of the yoke are inturned and are 
normally located above the wheel, over 
the wire, so that should the wheel and 
pole bound from the wire, the arms will 
engage the same and hold the trolley in 
proper position until reengagement takes 
place. The inner edges of the inturned 
ends of the arm are rounded, and small 
anti-friction rollers are, preferably, 
mounted thereon so that when the arms 
strike the hangers or their supports, they 
are spread thereby and will freely pass 
the same. When the trolley is to be re- 
moved from the wire, it is only necessary 
to draw downwardly upon the cord, as 
usual, whereupon the yoke will be swung 
upon the bracket and the arms, riding 
upon the beveled edges, will be spread 
apart so as to release the wire. 

A secondary electrode for electrolytic 
apparatus and more especially of that 
type used in the manufacture of chlorates, 
has been patented by Professor and 
Doctor Paul Imhoff, a German chemist, 
residing in Liverpool. The United 
Alkali Company, Limited, also of Liver- 


pool, has purchased the United States 


SECONDARY ELECTRODE FOR ELECTRO- 
LYTIC APPARATUS. 


patent. Several types of such secondary 
electrodes already exist, and among them 
are those in which the anode and cathode 
each consists of platinum sheet or wire 
and those in which the anode is formed 
of platinum sheet and the cathode is 
formed of some other metal, such as 
copper, the joint anode and cathode be- 
ing separated or not by non-conducting 
or dielectric material except, of course, 
where the necessary electrical connection 
is made. According to this invention the 
manufacture of chlorate, for example, 
by electrolysis is effected with improved 
results and without the use of the ex- 
pensive platinum electrodes, as hereto- 
fore, by employing an anode built up of 
platinum wires or strips and a cathode of 
a cheaper conducting material in the form 
of wires, rods, plates, bars, strips, or 


terial. 
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gauze, both anode and cathode being 
built upon opposite sides of a non-con- 
ducting supporting plate or body of 
slate, glass, stone, or other suitable ma- 
The necessary connections be- 
tween the anode and cathode are made by 
bringing the ends of the platinum wires 
or ¢trips of the anode around the edges 
of or through the holes in the supporting 
plate or body and wrapping, welding, or 
otherwise fastening these ends to, in, or 
around adjacent portions of the cathode 
material. 

Automatic regulators for increasing the 
strength of the field of a dynamo on an 


AUTOMATIC REGULATORS FOR CONSTANT-CUR- 
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increase of the external load and weaken- 
ing the field strength on a decrease of the 
external load, so as to maintain the cur- 
rent constant, have hitherto been con- 
structed and generally consist of a 
mechanism operated by an electromagnet 
or solenoid, the winding of which is in 
series with the main current. So long as 
the dynamo is working normally such 
regulators work more or less satisfac- 
torily; but all series dynamos, and es- 
pecially those of the open-coil type, are 
subject to flashing over, and when this 
occurs the current in the external cir- 
cuit is reduced and the regulator im- 
mediately strengthens the field. Although 
the flash weakens the current in the cir- 
cuit it greatly increases the current in 
the armature of the dynamo, and if the 
field is strengthened, as occurs with the 
ordinary regulators, the flashing over will 
continue and, indeed, be made worse. -It 
thus becomes almost impossible for the 
machine to recover itself unaided. Mr. 
Felix B. O’Hanlon, of Portadown, Ire- 
land, has patented in this country an im- 
provement relating to this art. The in- 
vention consists in employing in con- 
junction with field-regulating devices of 
the ordinary type an additional electro- 
magnet operating a mechanical or elec- 
trical relay device adapted to produce 
automatically weakening of the field of 
the generator when the current has fallen 
below a given value, and so give the gen- 
erator a tendency to recover when flash- 
ing over occurs. 
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Mineralized Carbons. 

Carbons for arc lamps containing cer- 
tain minerals have been used to some 
extent, but have some disadvantages. 
When a large amount of foreign matter 
is added to the carbon, an insulating 
gangue is formed little by little on the 
crater and this makes the arc unstable 
and finally ruptures it. To overcome this 
difficulty borates and other fluxes have 
been incorporated in the carbon paste, 
but these fluxes have a tendency to vola- 
tilize rapidly, and thus do not prevent the 
trouble. M. Hopelt has devised a method 
for preventing tha interruption of the 
arc by the use of organic compounds of 
the metalloids, alkaline metals, or alka- 
line earths and heavy metals. These 
compositions are transformed into car- 
bidea in the arc, as the carbon burns 
away. ‘To obtain these inorganic com- 
pounds, carbides are mixed with tar or 
other inorganic substance, and baked 
when polymerization takes place. Thus a 
mixture of calcium carbide and alcohol 
gives a composition Ca (C,H,O),, which 
decomposes and reforms the carbide 
in the temperature of the arc. Car- 
bons made in this way are as compact 
and durable as the ordinary type. If 
these carbons can be made successfully, 
it is thought they will have considerable 
effect upon the use of flaming arcs, as 
this type of lamp has a high luminous 
efficiency.—Translaied and abstracted 
from VElectricuen (Parts), March 21. 


A 


Water Power in South Africa. 

This is an interesting illustrated dis- 
cussion by Mr. Francis Fox, of the pro- 
posed development at Victoria Falls, on 
the Zambesi River, in South Africa. The 
author gives an historical sketch of the dis- 
covery of the falls, and describes the pe- 
culiar topography of the country at this 
point. After flowing over the falls, the 
stream passes through a narrow zig-zag 
gorge, which is supposed to be between 
ten and twenty miles in length. The 
total height of the fall is from 400 to 
420 feet, that at Niagara being about 158 
to 167 feet. The width of the Victoria 
Falls is one mile, and at times of flood the 
volume of water passing over is estimated 
as sufficient to develop 35,000,000 horse- 
power. At Niagara the river is about 
half a mile wide, and the average power 
running to waste is estimated at 7,000,- 
000 horse-power. In the case of the Vic- 
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toria Falls there are three islands, the 
centre one being known as Livingstone 
Island, as it was here that Dr. Living- 
stone planted a number of fruit trees. 
The mist arising from the falls is visible 
at low water from five or six miles dis- 
tant, and it is said it can be seen ten 
miles off in times of flood. The appear- 
ance of this mist is peculiar, being white 
underneath and dark above, so that it 
resembles an enormous cloud of smoke. 
The Cape-to-Cairo road will cross the 
gorge just below the falls, on a steel arch 
bridge 500 feet in span and 400 feet 
above the water, and as soon as the road 
has been pushed to this point, it is pro- 
posed to begin the development of the 
falls. As this section of South Africa is 
rich in mineral deposits, an important 
manufacturing centre is expected to de- 
velop there. A suggested plan for devel- 
oping the falls is to carry the water 
through eight-foot flumes down into the 
gorge below the second turn, and there 
discharge through turbines, resembling 
somewhat the plan for the Niagara Falls 
Hydraulic Power and Manufacturing 
Company, at Niagara Falls.—Abstracted 
from Cassiers Magazine (New York), 
April. 
A 
Parallel Operation of Alternators. 

M. L. Drin here considers the methods 
of operating alternators in parallel to se- 
cure satisfactory results. An analytic 
study of the problem shows that for suit- 
able operation the load should be divided 
uniformly among the various units, and 
this is secured by equalizing the poten- 
tial of all the machines. To maintain a 
constant pressure on the circuit it is nec- 
essary to regulate all the machines, and 
this may be done by connecting together 
the regulating rheostats; or, if the arma- 
ture reaction is not excessive, by adjust- 
ing them one at a time. For the distribu- 
tion of the load three methods are con- 
sidered—the methods of plural regula- 
tion, unit regulation, and central regu- 
lation. The method of plural regulation 
consists in fitting each prime mover with 
an independent governor, so that varia- 
tions in the load on the system will be 
taken care of by all the generators. To 
operate successfully with this system it 
is necessary that all the regulators have 
the same sensibility. Unsatisfactory 
operation of any one unit may introduce 
serious trouble and cause surging, which 
is difficult to stop. A system which in- 


creases or decreases the load on all the 
machines simultaneously is evidently 
poor from the point of view of economy, 
and to avoid this some engineers have 
proposed the unit system of regulating. 
This consists of regulating the speed of 
the system by a single governor, acted 
upon by one engine. In this case the 
regulating machine must be large enough 
to take care of all variation in load on 
the system, and if these variations are 
great, the method may not be satisfactory. 
M. Rateau suggests a modification of 
this. He proposes adjusting the govern- 
ors of all the engines for slightly differ- 
ent speeds. Then, during operation, 
variations in the load would be taken up 
by one machine until its full capacity is 
reached, when it will then fall back upon 
the next machine, and so on. The author 
suggests a slightly different arrangement 
from the above, which is to run all of the 
generators at something under full load, 
with one machine for taking up varia- 
tions. When the latter reaches its full 
capacity it will then fall back upon the 
remaining generators. The system has 
been tried and gave satisfactory results. 
The central system of regulating is that 
where one governor, placed in the steam 
main, controls all the engines. So far 
no satisfactory mechanical governor has 
been found for this purpose, and it is 
suggested that possibly an electrical gov- 
ernor operating upon the wattmeter prin- 
ciple might give satisfactory results. The 
use of asynchronous motors as generators 
is then touched upon. In this system, one 
synchronous machine, called the “leader,” 
fixes the frequency. The system is very 
simple, provided the power-factor is high, 
but when this falls as low as 0.9, the out- 
put of the synchronous machine must be 
equal to that of all the other machines 
together.—Translated and abstracted 
from Revue Pratique de JUElectricite 
(Paris), March 20. 
8 

Recent Applications of the Braun-Siemens & 

Halske System of Wireless Telegraphy. 

In this article M. E. Guarini gives 
some data of recent applications of the 
Braun-Siemens & Halske system of wire- 
less telegraphy in Germany. The de- 
velopers of this system are at this time 
aiming more for accuracy and certainty 
than long distance. An interesting trial 
of this system was made at the time of 
the German military manceuvres. The 
battalion of aeronauts, to whom was en- 
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trusted the wireless telegraphy depart- 
ment, had been provided with two fixed 
and three movable stations, which an- 
swered perfectly the purposes for which 
wireless telegraphy is required in military 
tactics. The object was twofold—to es- 
tablish reliable and permanent communi- 
cation between the various detachments 
of an army, and to maintain this com- 
munication throughout the most rapid 
military operations, such as the march 
of a division of cavalry. The stations in 
this case worked accurately over a dis- 
tance of 100 kilometres. The aerial wire 
was raised by small captive balloons or 
kites; but as this method did not give 
a sufficient range, the power at the send- 
ing stations was increased and a slight 
modification made in the sending circuit. 
The movable stations consist each of two 
vehicles, drawn by teams, one containing 
the sending apparatus and the other the 
receiving apparatus. The energy was 
supplied by a two and one-half kilowatt 
dynamo, driven by a gasoline engine at 
800 revolutions, giving 120 volts. All 
apparatus was carried on these vehicles, 
hydrogen for inflating the balloons, ete. 
In this way constant communication was 
maintained between the commander-in- 
chief and the cavalry division when 
marching. It is stated that the Braun 
company is at present tuning its differ- 
ent stations, and has obtained favorable 
results in this direction. There has also 
been some talk of a combination of the 
two rival companics—the Braun and the 
Slaby—though no agreement has been 
reached as yet.—Abstracted from the 
Electrical Review (London), March 20. 
# 
The Action of Electrical Shock. 

A report has been made by Dr. F. Bat- 
teli, of the University of Geneva, upon 
the precise nature of the effects which 
cause death from electric shock, and it 
would seem from this that currents of 
high tension cause death in a different 
manner to currents of low tension. Cur- 
rents at a pressure of about 12,000 volts 
or more kill by inhibition of the nerve 
centres and arrested respiration. The 
heart continues to beat with energy, and 
is only arrested by asphyxia, causing 
great arterial pressure. In such cases the 
animal may, in general, be restored by 
artificial respiration. On the other hand, 
currents of low tension, not exceeding 
120 volts, and passing from the head to 
the feet, kill by producing paralysis of 
the heart, and the animal continues to 
breathe for some time after becoming un- 
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conscious. ‘These low-tension currents ap- 
parently stop the heart by causing ir- 
regular contractions, thus disturbing its 
rhythm. Doctor Battelli and Professor 
Prevost have made the discovery that 
high-tension currents are capable of re- 
storing the action of a heart that has 
been arrested by a low-tension current; 
but as the application to be successful, 
must be made not more than fifteen or 
twenty seconds after the arrest of the 
heart’s action, it is hardly likely to prove 
valuable as a practical restorative. The 
path traversed by the current in passing 
through the body is a matter of great 
importance. The most dangerous is from 
one hand to the other, because the resist- 
ance of this path is low, and because the 
current passes near the heart. Hence, it 
is a good rule for workmen and others 
handling live conductors to use but one 
hand. An important rule to observe in 
rescuing a person in contact with a live 
wire, and when it is impossible to cut off 
the current, is to push the victim off with 
one foot. Even should current pass 
from one foot to the other through the 
rescuer, the resistance of the path is con- 
siderable, and as the current does not 
pass near the heart, serious injury is not 
likely to result.—Abstracted from the 
Mechanical Engineer (London), March 
21. 
a 


Notes on the Series Running of Arc Lamps 
by Rectified Currents. 


In this article Mr. W. Rogers discuases 
the advantages of rectified currents over 
alternating currents for running arc 
lamps, and describes the performance of 
the Ferranti constant-current trans- 
former. The luminous efficiency of the 
continuous-current are is greater than 
that of an are with an alternating cur- 
rent, since in the latter case no crater is 
formed, and about half of the light is 
thrown upward and not downward, and 
is therefore lost. When high-tension 
alternating currents are used for dis- 
tributing power for arc lamps, to secure 
the high efficiency are it becomes neces- 
sary to employ either a motor-generator 
set or a rectifier. An installation using 
rectifiers was made in Portsmouth eight 
years ago, and has been working satis- 
factorily since that time. The rectifiers 
are used in connection with a constant- 
current transformer, which reduces the 
pressure to that proper for the arc light 
circuits, and at the same time maintains 
the current constant. The transformer 
consists of a fixed primary coil, with its 
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axis in a horizontal position, and two 
movable secondary coils which automati- 
cally approach and recede from the 
primary as the load on the circuit varies. 
From the transformer the current passes 
to the rectifier, This is a small 
synchronous motor with four stationary 
armature coils and a revolving field. The 
revolving field is fed by a rectified cur- 
rent at a difference of potential of but a 
few volts, this pressure being obtained 
by taking tappings from a coil in the 
armature. In starting the motor, the 
fields are first put in parallel with the 
armature through a resistance, and are 
changed over to the low-voltage tapping 
when synchronism is obtained. The 
speed of the motor is about 1,500 revo- 
lutions per minute, with an output of 
one-half horse-power. The high-tension 
commutator consists of three spider- 
shaped castings, with hard-drawn copper 
segments riveted to them to take the wear 
on the brushes. When the motor is 
running at synchronous speed, the cir- 
cuit is broken in two places on each pole 
near the zero line of the alternating-cur- 
rent curve. These rectifiers may be used 
on any circuit having frequencies between 
40 and 100 cycles per second. Com- 
paring the cost of rectifiers with other 
systems, it is said that the initial outlay 
in station plant required for a rectifying 
system is only one-quarter of that for a 
direct-driven, continuous-current set of 
the same output, while the floor space is 
about half. As regards consumption of 
carbons, it has been found that the cost 
of carbons used on a rectified circuit was 
just half as much per annum as on an 
alternating-current system. Tests of 
these machines have shown an efficiency 
of ninety-one per cent, with a power- 
factor of 0.9.—Abstracted from the Elec- 
trical Engincer (London), March 20. 
j ; 
A New Circuit Controller. 

Mr. S. Z. de Ferranti has invented a 
new device for controlling circuits, in 
which he utilizes a property of an elec- 
trolytic cell as a protection against ex- 
cessive rise of voltage. Certain metals, 
such as aluminum and chromium, when 
used as anodes, form a coating which 
greatly increases the internal resistance 
of the cell, so that it will stand a poten- 
tial approaching 100 volts without break- 
ing down, although passing a small cur- 
rent. If a certain critical voltage be ex- 
ceeded, the resistance of the cell breaks 
down, allowing a much larger current to 
pass through. If the potential be then 
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lowered the current is again choked 
back, owing to the coating which has been 
formed reasserting its high resistance. 
The invention is applicable to both con- 
tinuous and alternating currents, although 
in the latter case both electrodes must be 
of the particular metal used. The elec- 
trolyte may be a solution of bichromate 
of potash, sodium phosphate, or a soap 
solution. The device may be used in con- 
junction with an automatic switch, to 
prevent this from being opened until the 
current has been reduced to a small value. 
The cells are placed in shunt with the 
switch, and as many as may be necessary 
connected in series, depending upon the 
voltages of the circuit. In another ar- 
rangement the cells are arranged in 
series, and cut out or cut in one at a time, 
thus reducing the current or allowing it 
to increase slowly. A third arrangement 
is used in connection with high-voltage 
oil-break switches. The electrodes are 
dise-shaped, and are arranged one above 
the other, somewhat like the old galvanic 
pile. Leads are run from certain points 
to terminals within the switch cylinder, 
and contact is made with these terminals, 
one after the other, as the plunge switch 
descends to its sockets when the cells are 
short-circuited. The device may also be 
used as a lightning arrester, a sufficient 
number of couples being connected in 
series to prevent the normal voltage of the 
circuit from passing a large current 
through them. When the lines are struck, 
the cells will permit current to flow until 
the discharge has taken place, when the 
initial resistance of the cell will be rees- 
tablished, stopping the current. A num- 
ber of other applications of this device 
are described, in which it acts to prevent 
too high a potential being established 
between any two  points.—Abstracted 
from the Electrician (London), March 
20. 
a 
The Use of a Rotating Cathode in the Elec- 
trolytic Determination of Metals. 

This is a contribution from the Kent 
Chemical Laboratory, of Yale University, 
by Messrs. F. A. Gooch and H. E. Med- 
way. The rotating cathode has been ap- 
plied in the arts for the purpose of secur- 
ing compact metallic deposits in electro- 
plating. In this case a soluble anode 
is employed, and the electromotive 
force used is low. It was thought 
that this method might be modified for 
electrolytic determination of metals, al- 
lowing an Increased rate of deposit, and 
thus shortening the time without impair- 
ing the accuracy of the result. In elec- 
trolytic determinations a soluble anade is 
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not used, and the comparatively high 
electromotive force necessary to overcome 
the resistance and throw down the metal 
with rapidity liberates oxygen from the 
water solution simultaneously with the 
metal, and the consequence is the produc- 
tion of a deposit lacking in compactness 
and adhesiveness. This interference on 
the part of the evolved hydrogen seems 
to be the chief reason why low cur- 
rents must be used in the ordinary elec- 
trolvtie processes of analysis. The appa- 
ratus experimented with consisted of a 
glass beaker and a platinum anode, which 
could be revolved. For the cathode, a 
platinum crucible was used. Into this 
was slipped a rubber stopper, which was 
then slipped over the end of the vertical 
revolving shaft. Electrical connection 
was made between the shaft and the cru- 
cible by means of a thin platinum strip. 
The vertical shaft was made in two parts 
for convenience, coupled together by a 
piece of stiff rubber tubing. A small 
motor was fixed with its shaft in a ver- 
tical position for revolving the cathode. 
About fifty cubic centimetres of solution 
were experimented with, slightly acidu- 
lated to give better conductivity. The 
crucible was adjustéd in the solution to 
give a cathode surface of about thirty 
square centimetres. Tables are given 
showing the results with various solu- 
tions of copper, silver and nickel. The 
motor was run at a speed of from 600 to 
800 revolutions per minute. With a solu- 
tion containing six and one-half centi- 
grammes of copper, and a current of one 
ampere, the copper could be deposited in 
ten minutes, with an error of from 0.2 
to 0.3 of a milligramme. With a solu- 
iion containing about 0.25 of a gramme 
of copper and a current of four amperes, 
the copper could be deposited in fifteen 
minutes, with an error of from 0.2 to 0.3 
of a milligramme. The results obtained 
with silver and nickel were as satisfac- 
tory, the deposit in each case being suffi- 
ciently adherent and compact to permit 
accurate manipulation and weighing, even 
when the current density on the cathode 
was very considerable and variable within 
wide limits. The advantages of this ro- 
tating cathode are—the process is rapid, 
exact and simple, and the apparatus is in- 
expensive.—Abstracted from the Ameri- 
can Journal of Science (New Haven), 
April. 
a 


The Auckland Electric Tramways, 
New Zealand. 


This article gives a very detailed de- 
scription of what is probably the most im- 


521 


portant electric tramway in the British 
colonies. Auckland is one of the most. 
flourishing towns in New Zealand, and is 
built upon an extremely hilly site. The 
tramway consists of about twenty-nine 
miles of single track, stretching right 
across the island. The population served 
is about 70,000. Under the laws of New 
Zealand, no private promoter can apply 
direct for tramway powers, so that it was 
necessary for the Auckland city council 
to obtain the necessary powers, which 
were then delegated to the Auckland 
City Tramways Company. The existing 
horse tramways were taken over, and the 
conversion into electric traction begun in 
July, 1901. The track construction con- 
sists of a ninety-two-pound grooved rail, 
bedded about one inch in longitudinal 
concrete sleepers eighteen inches wide by 
nine inches deep, tie rods being used. 
The roadway between the sleepers is filled 
with macadam. A standard length of 
rail of thirty-seven fect was adopted. 
The wide streets enabled centre pole con- 
struction to be used. The trolley wire is 
No. 00 B. & S. gauge, flexible suspension 
being used throughout. Within the cen- 
tral quarter of the city the feeders are of 
No. 40 B. & S. gauge, laid in tile con- 
duits constructed on the Camp system. 
Through the outlying districts, feeders, 
telephone and test wires are carried on 
brackets fastened to the top of the pole. 
The power station contains four Babcock 
& Wilcox boilers, a Green economizer, 
and three Corliss engines of an indicated 
horse-power of 475 each. These are di- 
rectly connected to three 300-kilowatt, 
eight-pole railway generators, constructed 
by the General Electric Company, 
Schenectady, N. Y. Three boosters, each 
consisting of a shunt-wound motor di- 
rect-coupled to a series-wound generator 
with a capacity of 125 volts at 330 am- 
peres, and one booster with a capacity of 
20 volts at 400 amperes, were furnished 
by the same company. Condensing water 
is drawn from the harbor. Telephone 
stations are placed along the line, and 
each car is furnished with a telephone 
instrument and an attachment for plug- 
ging into these telephone boxes. The 
standard size of motor adopted was forty 
brake horse-power. Two of these are 
used on single-deck cars, and four upon 
double-deck cars. ‘The first section of 
the road was opened last November, and 
this carried, in the first thirteen and one- 
half weeks, about 2,234,000 passengers.— 
Abstracted from the Tramway and Rail- 
way World (London), March 12. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Open-Type Storage Batteries. 

The Columbus Storage Battery Com- 
pany, Cleveland, Ohio, has placed on the 
market an open-type battery which, it is 
claimed, posesses many features of merit, 
both in design and construction. The lead 
grids used have several distinctive fea- 
tures. These are cast by an improved and 
rapid process, from pure lead, no alloys 
of any description being used. In order 


Fic, 1.—FoRMED LEAD GRID. 


to give them rigidity a narrow rib runs 
vertically on each side of the plates; and 
one, two or more ribs—depending on the 
size of the plates—run vertically through- 
out the centre of the plates. This may be 
scen by reference to Fig. 1 of the accom- 


Fig. 2.—Lues FOR PLATE TO PLATE CON- 
NECTION. 


panying illustrations. This construction 
ensures a straight plate throughout the 
life of the cell, and obviates any trouble 
due to buckling. The horizontal lead 


leaves are thin and closely spaced, so as 
to give a large contact surface between 
the metallic lead and the active material, 
and, at the same time, hold the active 
material securely in place. 


After the plates have been filled, these 
leaves are bent over slightly toward the 
upper part of the plate, thus making it 
almost impossible for the active material 
to be removed from the plates after they 
have been put through a special harden- 
ing process. 

In all of the smaller types the lug on 
the end of the plate is cast into the 
shape of a T. This is shown at Fig. 2. 
This lug is generously proportioned so 
as to ensure long life and to withstand 
any destructive action which might take 
place just above the surface of the elec- 


P trolyte. The construction of this T-head 


permits of a perfect joint being made, the 
two clean, even surfaces being brought to- 
gether, a mould placed around the end 
part of the joint, and an oxyhydrogen 
flame applied at the top. This melts the 
lead clear through, which upon cooling 
produces a smooth joint. 

The connecting strap is cast with the 
plate, and is an integral part of it, so 


that in a five-plate cell, for example, 
there are but three joints. Lead-covered 
connecting bolts are furnished for join- 
ing open-type cells and for joining sealed 


cells. 


Fıa. 3.—COMPLETELY ASSEMBLED BATTERY. 


Hlard rubber sheet separators are used 
in all but the very largest open-type cells, 
and are used exclusively in all sealed celle 
made by this company. The general con- 
struction and appearance of a complete 
Columbus storage battery cell is shown 
in Fig. 3. Each strap is always cast a 
an integral part of one of the plates, and 
is usually inserted in the middle, 80 that 
it can be bent over in either direction, 
avoiding trouble and confusion due to 
rights and lefts. In open-tvpe cells bav- 
ing a capacity of over 320 ampere-hours, 
glass rod separators are used. 

A portable sealed cell is also manufac- 
tured by this company. The distinctive 
feature of this apparatus is the facility 
with which it is entirely disassembled. 
To take the cells apart, the four lead-cov- 
ered nuts on the ends of two bands 
which pass around the jar are unscrew” 
The metal rim is lifted off, and then the 
elements are removed, leaving the under 
lid in place around the terminals of the 
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elements. A soft rubber gasket is inter- 
posed between the edge of the glass re- 
ceptacle and the internal lid. In this 
way the cell can be easily taken apart and 
cleaned, so that it may have as high an 
efficiency as possible under service con- 
ditions. This company also manufac- 
tures portable storage battery cells in 
hard rubber jars, for automobile and 
other work of this description. 


Fan Motor Apparatus. 

The Peerless desk fan motor, manufac- 
tured by the Peerless Electric Company, 
of Warren, Ohio, is of the usual en- 
closed form, provided with self-oiling 
bearings and automatic feed brush-holders. 
The field magnet is cast of a special grade 
of imported metal, selected after a series 
of tests made with material submitted by 
over a dozen of the leading foundry men 
of the country. The magnet poles are in- 
tegral with the yoke ring, and are of large 
cross-section. They are all of the bipolar 
type, with the field windings connected 
in series with the armature. The coils are 
form-wound and insulated with the best 
grade of linen tape and then treated with 
a peculiar insulating compound used in 
all Peerless motors. The low-voltage, 
direct-current armatures are wound with 
double cotton covered magnet wire, and 
the high-voltage armatures are wound 
with double silk covered wire. 

The coils are insulated from the arma- 
ture by oiled linen and after the winding 
is in place and connected to the commuta- 
tor it is tested for breakdown between the 
coils themselves and between coils and 
core, with 500 volts for 110-volt and 220- 
volt armatures, and 1,000 volts for 250- 
volt and 500-volt armatures. 

The armature is of the usual slotte:l- 
core, drum-wound type. The brushes are 
of the carbon pencil type, and the brush- 
holders are of the cartridge type, thor- 
oughly insulated from the frame of the 
machine by heavy fibre tubes extending 
over half the length of the brush tube. 
The commutator of every type of Pocrless 
fan, both ceiling and desk, is built up of 
the best grade of hard-drawn Lake Su- 
perior copper bars, machined to shape 
and insulated with India mica; the same 
grade of mica is used to ineulate the ends 
of the segments from the clamping rings, 
which are of the same class of construc- 
tion as those in commutators on standard 
makes of power motors, being accurately 
machined to gauge by spccial tools. 

The 110-volt and 220-volt motors have 
speed regulating rheostats, the resistance 
coile of which are of German silver wire, 
of ample cross-section to prevent over- 
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heating, wound on porcelain spools, with 
the various layers separated by sheet 
asbestos. All parts are insulated after 
completion with an insulating compound 
guaranteed to stand a temperature of 500 
degrecs. The various switch contacts and 
main terminals are mounted on a porce- 
lain disc, as usual in this class of machine. 
The desk fans have three speeds. 

The Peerless Electric Company has also 
brought out an alternating-current in- 
duction fan motor which has some new 
features worthy of note. The starting 
switch, which is located in the back of the 
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Fic. 1.—Cross-SEcTION OF DIRECT-CURRENT FAN MOTOR. 


casing, is so constructed that the move- 
ment of turning the current on also im- 
parts an impetus to the rotor and fan, the 
machine not being of the self-starting 
type. The rotor is of the squirrel-cage 
pattern, with a shaft of drawn steel. The 
bearing of the shaft is long and is com- 
posed of a seamless drawn tube of phos- 
phor-bronze forced into position in the fan 
motor case, being reamed to accurate size 
after it is placed in position, thereby 
avoiding the liability of a poor fit on the 
motor shaft. The base of the starting de- 
vice and switch is made of vulcanized 
rubber, and the contact blades and points 
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are of phosphor-bronze. The mounting is 
of the swivel and trunnion type. The 
motors are made with three speeds and 
are of two sizes—12-inch and 16-inch. 
They are wound for any voltage and fre- 
quency up to 250 volts and 140 cycles. 
The Peerless type “H-2” ceiling fan is 
built for all of the usual direct-current 
voltages, and Fig. 1 is a cross-section of 
this machine. The motor is bipolar, with 


-form-wound coils throughout, and the in- 


sulation and other features are the same 
as in the desk motor. The lubrication of 
the bearings is effected by means of two 
oil baths in which the bear- 
ings are submerged. The 
switch spindle passes up 
through a hollow armature 
shaft to the switch at the 
top of the machine. The 
bearings are of high-grade 
gun metal and the bush- 
ings are self-aligning. The 
brushes and brush-holders 
are of the carbon pencil and - 
cartridge type, which is 
now so universally used, 
and are accessible without 
removing any of the casing. 
The sweep of the blades is 
sixty inches, and the nor- 
mal speed with four blades 
is 200 revolutions per min- 
ute, with two blades the 
speed is increased to 220 
revolutions per minute. The 
power consumption ranges 
from 110 to 115 watts, ac- 
cording to the voltage. The 
500-volt fans run at one 
speed only, but those for 
lower voltages are provided 
with a two-speed rheostat 
in conjunction with the 
switch. The Peerless com- 
pany has also brought out 
this season a standard 
ceiling fan, finished in 
black japan, similar in all 
other respects to the type “H” fans, save 
that it is made without switch. An at- 
tractive column fan is another addition to 
the Peerless line. 

The Western Electrical Supply Com- 


pany is the western distributor for this 


apparatus. 
—— > 


There are two varieties of mica having 
a commercial importance—muscovite and 
phlogophite. The former is that most 
commonly seen, and is a constituent of 
many crystalline and sedimentary rocks. 
Its principal value is due to its occurrence 
in blocks or masses (called books) capable 
of being split into sheets a square inch or 
more in size, the value of which increases 
with increasing size. 
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I-T-E Alternating-Current Circuit- 
Breakers with “ No Voltage” 
Release. 

The use of the auto-converter or other 
hand-operated device for starting poly- 
phase motors, introduces a condition re- 
quiring the employment of suitable pro- 
tective apparatus, for when a motor is 
running and the starting switch is in the 


running position (with the independent — 


coil cut off), if the switch in the power- 
house is open, the motor will come to 
rest. Should the switch then be closed, 


ALTERNATING-CURRENT CIRCUIT-BREAKER 
the motor will be short-circuited on the 
line, and where a number of motors are 
thus brought into circuit, the resulting 
overloads may seriously affect the gen- 
erator. 

The Cutter Company’s new alternating- 
current circuit-breaker with the “no 
voltage” release very effectively meets 
these conditions. It consists of a spring- 
actuated switch, which is normally held 
closed by a latch, which in turn is under 
the control of the armature of the “no 
voltage” magnet. This magnet is wound 
with high-resistance coils, one across each 
phase, and only when all are properly ex- 
cited will the armature be held in posi- 
tion upon the pole-pieces of the magnet. 
Failure of voltage in any one or all of 
the phases causes the release of the arma- 
ture and the consequent opening of the 
circuit-breaker. 

I-T-E alternating-current circuit-break- 
ers may be supplied with “no voltage” 
actuation alone or with this feature in 
connection with the usual overload opera- 
tion. In the latter case fuses are un- 


necessary, while the plain “no voltage” 
circuit-breaker furnishes an indispensa- 
ble adjunct where fuses are used. 

I-T-E circuit-breakers are now built 
by the Cutter Company, of Philadelphia, 
Pa., in a wide variety of types and capaci- 
ties, adapting them to all classes of poly- 
phase service at voltages of 2,200 or less. 


‘secondary, are subdivided into 


across the terminals of any one 


© known as the “core” type. Those 
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Large Transformers and Special 
Transformers. 

The accompanying illustrations show 
some of the forms of large transformers 
and special transformer apparatus 
made by the Stanley Electric 
Manufacturing Company, Pitts- 
field, Mass. Fig. 1 shows a 700- 
kilowatt transformer, assembled 
complete. The windings of this 
transformer, ‘both primary and 


from four to eight separate coils, 
each coil ‘being wound in a num- 
ber of lavers, thus permitting the 
voltage between the lavers and 


coil to be kept low, and to allow 
each individual coil to be thor- 
oughly insulated, both internally 
and externally, before it is sur- 
rounded by the iron core. In the 
smaller transformers the coils are 
placed on both legs of the iron, 
and in this case the design is 


wound for 30,000 volts and of 200 
kilowatts capacity and larger 
have iron built up on both legs of 
the coil, forming a complete 
shell around the coil, from which 
the design is called the “shell” type. This 
style of construction is shown in Figs. 2 


Fic. 2. 500-KILOWATT TRANSFORMER COIL AND CORE 


Butt Up. 


and 3. In both designs the coils are placed 
side by side, a secondary coil between any 
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two primary coils, and are insulated from 
each other and from the iron by sheets 
of insulating material, liberal space be- 
ing left so that the oil can circulate freely 


Fie. 1.—700-KILOWATT TRANSFORMER ASSEMBLED 


COMPLETE. 
around the various coils and between the 
coils and iron. 

One of the important details of these 
transformers is that the encasing shell 
is made of heavy boiler plate, which can 
not be broken or torn or punctured so as 
to release the oil and allow it to flow out 
in case of accident or fire. The boiler 
plate is riveted to the cast-iron base and 
then thoroughly caulked. The 
mass of coils and iron is also 
rigidly fastened to this base, and 
is not in any way supported by 
the cast-iron shell, the style of 
construction being that shown 


in Fig. 3. Heavy eye-bolts 
with turn buckles pass through 
the base and cover, making a 
most secure and substantial 
combination, and one in 
which strains due to ship- 
ping and lifting will not cause 
leaks. 


The spiral coil, through which 
the cooling water passes, is made 
of brass. This is preferable to 
iron, due to its non-corrosive 
properties; and, being of a thin- 
ner gauge and of higher con- 
ductivity than iron, it conducts 
the heat with greater facility, 
dissipating a given heat with a consump- 
tion of less water. 


April 11, 1903 


Thermometers of centigrade scale are 
furnished on all transformers of 100 kilo- 
watts or greater capacity. The ther- 
mometer extends through the case, so as 
to be surrounded by the oil, and indicates 


Fie. 38.—800-KILOWATT TRANSFORMER WITHOUT CASING. 


to the attendant whether a greater or less 
flow of water is desirable. | 

Fig. 4 shows a 110-kilowatt, oil-in- 
sulated, self-cooled transformer. The gen- 
eral description of the water-cooled trans- 
formers applies to this type of trans- 
former, with the exception that it de- 
pends exclusively upon a large radiating 
surface and the natural circulation of the 
insulating oil for the dissipation of the 
heat caused by the transformer losses. 
The illustration will show the large radi- 
ating and convective surface, which is 
provided by strips of iron fastened around 
the outer surface of the tank or case. 
These transformers are wound for volt- 
ages up to 35,000 volts, and are made of 
from 10 to 500 kilowatts capacity. These 
are intended for continuous heavy duty, 
and are suitable for use in all places 
where water for any reason is not avail- 
able for cooling purposes. 

A transformer regulator head is also 
made for use with transformers having 
taps brought out from either the primary 
or secondary windings, so that the volt- 
age may be raised or lowered a certain per 
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cent above or below normal voltage by 
cutting in or out portions of the wind- 
ings. The design and construction of a 


transformer with regulating taps is practi- 
cally 


similar to that of the ordinary 


transformer where the windings are sub- 
divided and placed on the iron, with the 
exception that an extra winding, corre- 
sponding to the desired percentage of 
regulation above normal voltage, is wound 
over the main coils. This extra coil is 


Fig. 5. SUBWAY TRANSFORMER, 


thoroughly insulated from the main coil, 
and has no connection with the latter ex- 
cept through the regulator head, which 
is generally placed on the switchboard. 
From these regulating windings taps are 
brought up to the terminal board, and 
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thus out through the cover to the regula- 
tor head, the number of taps brought out 
being governed by the total number of 
steps into which the desired regulation is 
to be divided. 

Fig. 6 illustrates a line of transformers 
particularly designed for installation in 
subway manholes. These are built 


Fie. 4.—110-K1Lowatr SELF-COOLED TRANSFORMER. 


regularly of five to forty kilowatts capac- 
ity, but the external diameter of all sizes 
is twenty-four inches, so as to pass easily 
through the opening of the standard man- 
holes, the length increasing with the 
capacity. These are of the oil-insulated 
self-cooling type, and can be built for 
any periodicity or wound for any press- 
ure not to exceed 2,400 volts on primary 
or secondary. The primary and second- 
ary terminals consist of a gland or tube of 
metal passing through a water and oil- 
tight joint in the iron case. A lead 
covered cable can be passed through this 
tube and attached to the coil terminals 
inside the case, and a wiped lead joint 
made, connecting the exterior projectin~ 
gland and the cable. A plug is provided 
near the bottom of the case for drawing 
off the oil when necessary. 


With an inch nozzle it would take 125 
feet head of water to throw a stream of 
water 100 feet high. Under such press- 
ure about 200 gallons per minute would . 
be discharged. 
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Regulating and Reversing Controller 
for Direct-Current Motors. 

For the control of direct-current motors 
operating cranes, hoists, ete., and similar 
appliances requiring variations in speed 
and frequent stops and reversals, the 
Westinghouse Electric and Manufactur- 
ing Company has placed upon the mar- 
ket an improved controller of the com- 
mutator type which has been designed 
especially for this class of work. 

This controller is similar to the well- 
known Westinghouse commutator type 
controller which has been in general use 
for some years, but embodies several 
changes and improvements. 

The necessary resistance is mounted in- 


CONTROLLER FOR DIRECT-CURRENT MOTORS, 


side of a cast-iron frame, on the outside 
of which is attached the commutator, or 
contact dial, for regulating the amount 
of resistance in circuit and for reversing 


the motor. 

In the smaller sizes the resistance is of 
the ventilated cell type as shown aoove. 
This construction is the same as that 
used in the Westinghouse standard rail- 
way controller resistance, a service where 
its efficiency and durability have been 
proven by years of the hardest usage. The 
resistance in the larger sizes consists of 
cast-iron grids of very durable construc- 
tion. ‘These grids are capable of with- 
standing very severe use, it being prac- 
tically impossible to burn out or other- 
wise injure them. They are also the same 
as those used in railway service. 

The contact dial is made up of copper 
contacts which are fastened to the pe- 
riphery of a circular stone of good me- 
chanical strength and toughness, afford- 
jng a firm support and giving excellent 
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insulation for the parts. The contacts 
are simple and so made that they may be 
easily renewed when injured by wear or 
any possible arcing. Their total makes 
possible a correspondingly large number 
of steps of resistance, giving a very grad- 
ual regulation to the motor. 

The brush-holder is fitted with four 
contact arms, which, when the circuit 1s 
opened, divide the arc into four breaks. 
Each contact arm is provided with a pow- 
erful blow-out magnet which reduces the 
arcing to a minimum and makes the 
maintenance of an arc impossible. 

The whole construction has been made 
as compact as possible, care being used 
to make this controller peculiarly applica- 
ble to crane use, while it answers equally 
well for the operation of elevators, hoists, 
and other classes of work where series 
motors are used intermittently. 


Cable Clips. 

The “H-P” cable clip, which is manu- 
factured by Messrs. James S. Barron & 
Company, of 200-206 West Broadway, 
New York, is made of one piece of zinc, 


and is therefore rustless and has no parts 
to become detached and lost. At the same 


time it is a simple device and easily put 
on 


To apply the hanger, the circular en- 
largement is held against the cable with 


Fig. 2. 
the left hand, while the free end is wound 


around and passed through the slot as 
shown in Fig. 1. It is then wound around 


Fie. 8.—APPROXIMATELY FULL SIZE OF 
CABLE HANGER. 


again, put through the upper slot and 
carried over the suspension wire, after 
which it is bent and hooked into the 
upper slot, as shown in Fig. 2 of illus- 
trations herewith. 
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These illustrations are approximately 
half size. The largest engraving (Fig. 
3), showing hanger gripping the cable, 
is approximately full size of a ten and 
one-half inch hanger. These hangers are 
made in all lengths from ten and one-half 
inches up; the widths being the same in 
all lengths. 

The manufacturer reports having re- 
ceived orders for over 200,000 within the 
past year. 


—____--4-— —- 


Electric Motors in a Cement-Making 
Establishment. 


The complete electrical equipment of 
the Alsen’s American Portland Cement 
Works gives a very recent evidence of the 
adaptability of the use of motors for 
working under the peculiar conditions 
which obtain in such a plant. The Al- 
scn’s works is situated at Alsen, a few 
miles below the village of Catskill, on 
the west of the Hudson River, New York. 
In this establishment, the raw stone is 
quarried by electrically operated drills, 
and the rock located on a tramway run- 
ning on tracks on a trestle passing over 
the West Shore Railroad. The quarry is 
inside of a cliff and the loaded car runs 
on a slight grade to the third story of the 
raw material building. The track is 
doubled with a loop at each end, and the 
cars are drawn by an endless rope driven 
by an electric motor. An inclined belt 
conveyor raises the clay from the ground 
outside to the raw material building. 
The raw stone is dumped from the cars 
upon the floor and then dropped in hop- 
pers supplying to crushers, each belted to 
an electric motor. From the crushers, 
broken stone falls into rotary driers, from 
which there are two, each forty feet in 
diameter and forty feet long. From the 
driers a bucket elevator raises the stone 
to spouts discharging into bins over the 
ball mills, of which there are four in this 
department. From these mills, suitable 
conveyors and an elevator finally dis- 
tribute the rock in the stone bins, of which 
there are six. All of the apparatus for 
manipulating the constituents of the 
cement from the quarry, the raw material 
to the completed product, is operated by 
electric motors. l 

There are nine rotary kilns, each six 
feet in diameter and sixty feet long. 
From the drier the clinker falls into 
storage pits of which there is a double 
row beneath the lower ends of the kilns 
The two rows are divided by a tunnel 1 
which trolley cars are run, the clinker 
storage pits having copper bottoms a0 
that the clinker can be chuted into the 
cars by open sliding doors. The clinker 
is cooled by a blast of air that is forced 
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up through it by two blowers, delivering mills and four tube mills in each depart- ditions extraordinary. This is shown in 
air into a duct carried along under the ment, all directly connected to electric Fig. 3. 

roof of the tunnel, and having branches motors. Fig. 2 shows a general view of The Crocker-Wheeler Company, Am- 
supplying air to each clinker pit. One of the ball and tube mills. pere, N. J., supplied the generators and 


Fia. 1.—Drrect-CoNNECTED MOTOR AND BLOWER FOR FURNISH- Fie. 3.—Dust COLLECTOR IN THE FINISHED MATERIAL 
ING AIR TO CLINKER PIT. DEPARTMENT. 
these blowers is shown with a direct-con- Another interesting application of the motor equipment. The motors, varying 
nected motor in Fig. 1. motor is in the direct driving of the dust from five to seventy-five horse-power, 


There are four tube mills, and their collector in the finished material depart- amount to some forty-eight. The engine 
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Fie. 2.—GENERAL VIEW OF BALL AND TUBE MILLS. 


output is conveyed to an elevator to tanks ment. This is one of the most difficult room is equipped with four generating 
over the four tube mills that accomplish situations for which a motor can be used, units of 300 to 400 kilowatts capacity and 
the final reduction. There are four ball as the prevalence of dust makes the con- one of 100 kilowatts. 
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DOMESTIC AND EXPORT. 


WIRELESS TRAIN SIGNALING TESTS—It is announced that 
the trials in Germany to establish wireless telegraphic connection 
between moving trains and stations by the Braun system have 
been successful on the military railway near Berlin. Telegrams 
were sent from the trains to the stations and vice versa without 
any difficulty. 


JAPANESE ELECTRIC STREET RAILWAY—A British syndi- 
cate is negotiating for the purchase of the Tokio Street Railway 
Company. The original capital of the concern was about $400,000, 
but it is now proposed to greatly increase the field of operations 
and to raise the capital to $3.000,000. Sir Malcolm MacEacharn, 
of McIlwraith, MacEacharn & Company, London and Melbourne, is 
conducting negotiations on behalf of the British syndicate. He is 
now in Japan. 


TROLLEY 200 MILES LONG—With the beginning of the con- 
struction at Morgantown, W. Va., of the new Morgantown electric 
railway, a start was made on what will be one of the longest elec- 
tric railway systems in the United States—a line between Central 
West Virginia and Pittsburg. The Morgantown street-car line will 
be a link in the system that will extend from Buckhannon, W. Va., 
a town high up in the mountains of Upshur County, through the 
valleys to the industrial centre of Western Pennsylvania. The road 
will be upward of 200 miles long and a considerable part of it has 
been already completed, or is in an advanced stage of construction. 
The aggregate capital of the roads is over $100,000,000. 


NEW INTERBOROUGH ELBCTRIC SYSTEM—A franchise has 
been granted to the New York City Interborough Railway Company, 
giving the right to build thirty-six miles of railroad in the Bronx 
and thus permitting a second railroad to cross Macomb’s Dam 
Bridge. The company has only $40,000 paid-up capital. The com- 
pany has five years in which to begin work and the franchise is to 
last for twenty-five years. Wheeler, Cortis & Haight are counsel 
for the company. According to the franchise granted the Inter- 
borough company must pay into the treasury of the city of New 
York three per cent of its earnings, or at least $15,000, for a cer- 
tain number of years, and after that five per cent, or at least $30,000. 


NEW LIGHTING COMPANY FORMED—The Economic Light- 
ing Company has been organized and has secured a charter to 
operate in Norfolk, Va. The officers are stated to be as follows: 
Samuel B. Lawrence, president; Alfred T. Davison, vice-president; 
Henry C. Everdell, secretary, and John B. Summerfield, treasurer. 
The company is authorized to issue $20,000,000 of capital stock. 
Samuel B. Lawrence is president of the Westchester Racing Asso- 
ciation. John B. Summerfield is a director of the Gas and Electric 
Company, of Bergen County, N. J., and of the Spring Valley Gas 
and Electric Company, and a trustee of the City Savings Bank of 
Brooklyn. The company will begin business with an actual capital 
of $1,000,000. 


MORE WATER POWER PLANTS—It is announced in Washing- 
ton that Messrs. Stone & Webster, of Boston, Mass., the capitalists, 
who own the Interurban Railway, and the street railways of 
Tacoma and Seattle, have decided to make an expenditure of 
$4,000,000 in developing power on White and Puyallup rivers, for 
the purpose of furnishing electricity for their various lines, and 
also to furnish power for manufacturing plants in both cities. The 
White River plant will be located between Buckley and Muckleshoot 
Indian reservation, about twelve miles from Kent; the Puyallup 
River plant will be located opposite Lake Kipiusen twenty-six or 
twenty-seven miles from Kent. These two plants will develop 
about 20,000 horse-power. 


ELECTRICAL POWER DISTRIBUTION IN GREAT BRITAIN 
—The use of electricity in every-day affairs is developing enor- 
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mously in Great Britain. Parliament offers every encouragement 
by granting readily large powers to responsible companies. The 
first of the power bills was introduced in 1898, but the opposition 
was so strong and the favorable sentiment so little developed, that 
it was not until 1901 that grants were made under which the pre- 
sent companies are generally organized. There are now organized 
fifteen power companies. Some of these have done no work as yet, 
several are nearly ready to operate, and one, the Newcastle-on-Tyne 
Electric Supply Company, is fully at work. These companies are 
well distributed over England, with one company in Ireland and 
one in Scotland. The territory which will be fed when all are in active 
operation, will embrace about 10,000 square miles. The aggregate 
capital is about $65,000.000. One of the most important of these 
is the Derbyshire & Nottinghamshire Electric Power Company, 
which covers an area of over 1,500 square miles. Within this terri- 
tory, there are 564 works of importance. About 400 firms, repre- 
senting a capital of $100,000,000, supported the bill before Parlia- 
ment. Six power stations will be erected after the same general 
plans. The size of the units will be 3,000 horse-power each. Power 
will be distributed as three-phase alternating current at 10,000 
volts, the cables being laid underground. It is thought that this 
system will begin supplying current within three months. Other 
companies are also nearly ready to operate. 


AUTOMOBILE NOTE. 


THE AUTOMOBILE LAW OF NEW JERSEY—The automobile 
law of New Jersey, approved March 23, 1903, with annotations and 
forms of application for license, etc., has been issued and is being 
distributed with the compliments of the Automobile Club of New 
Jersey. The headquarters of the club is at 8 Central avenue, 
Newark, N. J. Briefly, the act starts with a definition of a motor 
vehicle. Registration is compulsory, and a declaration and state- 
ment is to be sent to the Hon. S. D. Dickinson, Secretary of State, 
Trenton, N. J., with a filing fee of $1. This applies to either resi- 
dents of the state or to any non-resident of the state whose motor 
vehicle is driven within the confines of the state. This section 
does not apply to manufacturers or dealers in the state, except as 
to vehicles kept by the manufacturers or dealers for his private 
use or for hire. Each motor vehicle is to carry a license number, 
and during the period from one hour after sunset to one hour be- 
fore sunrise, at least two lighted lamps, showing white lights visible 
at least 200 feet in the direction toward which the motor vehicle 
is proceeding, and at least one red light visible in the reverse di- 
rection. Upon the sides or fronts of the two lamps showing white 
lights there shall be displayed, in such a manner as to be plainly 
visible when the lamps are lighted, the number of the license issued 
by the Secretary of State, the same to be in separate Arabic 
numerals. A speed of one mile in six minutes can be made upon 
the sharp curves of a street or highway, and at the intersection of 
Prominent cross roads; a speed of one mile in seven minutes where 
a street or highway passes through the built-up portion of a city; 
elsewhere, and except as provided in the above subdivisions, a 
speed of one mile in three minutes is the allotted time. Any per- 
son driving a motor vehicle, upon the request or upon the signal, 
by putting up the hand, or otherwise, from a person riding or 
driving a horse or horses in the opposite direction, shall cause his 
motor vehicle to stop and remain stationary so long as may be 
necessary to allow the horse or horses to pass. Racing is pro- 
hibited; and any police officer may, without a warrant, arrest any 
parties who violate this section. 


LEGAL NOTE. 


DECISION SUSTAINING BLADE’S PATENT—On March 26, 
Judge Kohlsaat, sitting in the United States Circuit Court, North- 
ern District of Illinois, Northern Division, in suit No. 24,965, gave 
a decision sustaining Blade’s patent No. 418,678, owned by the 
Cutler-Hammer Manufacturing Company, of Milwaukee, Wis, 
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ELECTRICAL SECURITIES. 


In more than one direction there is the apparent evidence that 
liquidation has about run its term in market conditions. Although 
the financial district is more or less depressed, the national indus- 
trial condition is one of buoyancy, and although the many dis- 
turbing elements which have been manifested in the large cities 
have tended to show an unrest in the labor organizations, the 
moneyed interests are inclined to take an optimistic view of the 
market in general. During the early part of the week there was a 
slight rally in prices, due to the very high tone of the professional 
element, but this was only temporary, and brought more strongly 
in evidence the absolute apathy on the part of the buying public. 

Several of the large industries closely connected with the elec- 
trical field have recently made substantial increases in their capi- 
talization, and this, together with the buying of new properties, 
would seem to indicate that the outlook for the coming season is 
even more assuring than the great prosperity which has existed 
for the past several years. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 4. 


New York: Closing. 
Brooklyn Rapid Transit.............02006 6714 
Consolidated GasS........ cc ce cee cee ces 205 
General Electric............... cee ee eee 186 
Kings County Electric...............000. 220 
Manhattan Elevated..............00ceeee 138% 
Metropolitan Street Railway............. 133% 
New York & New Jersey Telephone...... 164 
Westinghouse Manufacturing Company... 196 

Boston: Closing. 
American Telephone and Telegraph...... 154% 
Edison Electric Illuminating...:........ 265 


Massachusetts Electric.................... 90 
New England Telephone................. 136 
Western Telephone & Telegraph preferred 97% 

The annual statement of the New England Telephone and Tele- 
graph Company, dated December 31, 1902, shows total assets of 
$28,287,823, as compared with $24,930,753 for the year 1901. The 
net profits for 1902 are $1,356,470, as against $1,205,648 for the 
twelve months previous. 


Philadelphia: Closing. 
Electric Company of America............ 8% 
Electric Storage Battery common........ 78 
Electric Storage Battery preferred....... 78 
Philadelphia Electric...............2.000. 6% 
Union Traction........sesssesessssssssoo 4634 
United Gas Improvement.................. 108 

Chicago . Closing 
Chicago Telephone.....................2. 150 
Chicago Edison Light.................... 155 
Metropolitan Elevated preferred.......... 78 
National Carbon common................. 244 
National Carbon preferred.............. 98 
Union Traction common................ 9% 
Union Traction prefcrred................ 40 


Directors of the Chicago Edison Company will meet about 
April 15 to act on the matter of the regular quarterly dividend of 
2 per cent, which is payable May 1. The company’s fiscal year 
ended March 31, and it is said that the annual report, to be issued 
shortly, will be an improvement on last year. The annual meeting 
falls on June 8. 

The Metropolitan Elevated annual report shows total income 
of $2,040,005, operating expenses of $952,707, and surplus earn- 
ings of $1,087,297. The balance to date, after dividends and charges, 
is $10,855. The average of passengers carried for March was 
116,716, an increase of 11,204.° 

The South Side Elevated Company’s daily average of passen- 
gers carried in March was 87,989, an increase of 7,676. 


PERSONAL MENTION. 


MR. SAMUBL INSULL, president of the Chicago Edison Com- 
pany, after spending the last three months in a trip to England, 
has recently returned. 

HON. W. M. CRANE has been elected president of the Stanley 
Electric Manufacturing Company, of Pittsfield, Mass. Dr. F. A. C. 
Perrine was elected vice-president. 

MR. EDWARD R. KNOWLBS, New York city, has been retained 
as the consulting electrical engineer for the American Type Found- 
ers Company’s new factory at Communipaw, N. J. 


DR. WALTHER NERNST, professor of physical chemistry at the 
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University of Göttingen, Germany, arrived in New York on the 
Kaiser Wilhelm der Grosse, on April 1, from Bremen. 


JUDGE J. M. THOMAS, president of the Independent Telephone 
Association of the United States, has been making a prolonged 
voyage in southern seas. Mr. Thomas has recently resumed his 
active duties at his New York office. 


MR. FRANK MACGOVERN, of Rossiter, MacGovern & Company, 
New York, left on Saturday last for St. Louis and New Orleans. 
Mr. MacGovern will be away for a fortnight, looking after the large 
interests of his house in these two cities. 


MR. CHARLES CUTTRISS, of New York, chief electrician of 
the Commercial Cable Company, started for the Philippine Islands 
on Saturday last where he will remain until the Pacific cable is 
completed to that point. Mr. Cuttriss will be absent several months. 


MR. JOSEPH C. BATCHELOR, formerly with the Delaware & 
Hudson Railroad, has been elected treasurer of Rossiter, MacGovern 
& Company, Mr. Batchelor leaves many friends in railroad circles 
and will receive kindly welcome from many new ones in the 
electrical fleld. 


MR. J. B. D'HOMERGUE, manager of the “Keystone Hair Insu- 
lator” department of the H. W. Johns-Manville Company, New York 
city, sailed on March 30 for England, where he will make an ex- 
haustive and comprehensive investigation of the trade for asbestos 
and sound-deadening materials in that country. Upon his return, 
about May 1, he will be permanently located in New York. 


MR. HUGH L. COOPER, who has had charge of repairing the 
Chambly dam for the Montreal Light, Heat and Power Company, 
has left for Mexico, where he will take up his work as resident 
engineer of the Mexican Light and Power Company. Mr. Cooper 
is in charge of the hydraulic works at Sao Paulo, and it is expected 
that work on the installations of the Mexican company will be 
similar to that at Sao Paulo. 


MR. CHARLES F. SCOTT, president of the American Institute 
of Electrical Engineers, has an interesting article on “Alternating 
Current for Light and Power,” in the current issue of Cassier's 
Magazine. This discusses in an instructive way the requirements 
of a system furnishing light and power, and shows how these are 
met by an alternating system, together with the advantages which 
this has as compared with other systems. 


MR. JOHN C. BARCLAY, electrical engineer of the Western 
Union Telegraph Company, has peen appointed assistant general 
manager of the company, and entered upon his duties April 1. 
Mr. Barclay was stationed at Chicago for several years, as electrical 
engineer of the western division of the company, and upon Colonel 
Clowry’s succession to the presidency of the company removed to 
take up his headquarters in New York. Mr. Barclay has been in 
the employ of the Western Union Telegraph Company for the last 
twenty-five years. 


PROFESSOR J. A. EWING, Cambridge, England, has been ap- 
pointed to the new post of director of naval education, under the 
new plan of training which has been instituted for naval officers. 
Professor Ewing began engineering work as an assistant to Lord 
Kelvin and the late Professor Fleeming Jenkin. He has taken a 
prominent part in the Western, Brazilian and Platino-Brazileira 
cable expeditions. In 1878 he was appointed to the professorship 
of mechanical engineering at the University of Tokio, Japan, 
which he resigned in 1883 to become professor of engineering at 
University College, Dundee. Since November, 1890, he has been 
professor of applied mechanics and mechanism in the University 
of Cambridge. 


MR. CHARLES J. GLIDDEN, Boston, Mass., the well-known 
telephone and telegraph financier, has gained more than usual 
fame as a long-distance automobile tourist. He has now appointed 
unto himself the task of piloting his vehicle very close to the Arctic 
circle. His plan for the coming summer is to leave New York 
about the middle of June, going direct to London, where he will 
secure a foreign machine now being constructed for him by the 
winner of the last James Gordon Bennett cup race. The start will 
be made from London on June 20, and the itinerary will pass 
through England and Wales, Ireland and Scotland, Norway and 
Sweden, Denmark, Germany and Holland, the total distance being 
about 4,500 miles. Mr. Glidden expects to make the trip in forty- 
five days. 
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ELECTRIC RAILWAYS. 


KANSAS CITY, MO.—An electric car line, to connect St. Joseph 
with Kansas City, is being planned, it is said, by St. Joseph and 
Cleveland, Ohio, capitalists. 


UTICA, N. Y.—Officials of the Utica & Mohawk Valley Railway 
Company announce that cars will be running to Little Falls by the 
latter part of April or early in May. 


MOHAWK, N. Y.—Work has been begun on the Oneonta, Coop- 
erstown & Richfield Springs Electric Railroad, and the road will 
probably be in running order by July 1. 


ATLANTA, GA.—The Georgia Railway and Electric Company 
will, it is said, make additional improvements to one of its power 
stations. The work will cost about $15,000. 


WEST CHESTER, PA.—The West Chester, Kennett Square & 
Wilmington Railway Company will extend its line from Kennett 
Square to Coatesville, via Unionville and Doe Run. 


KANSAS CITY, MO.—The Metropolitan Street Railway Com- 
pany will erect a new power-house, to cost $300,000. The building 
will have a frontage of 198 feet, and will be 268 feet deep. Work 
will begin immediately. 


MILWAUKEE, WIS.—The Cincinnati, Milford & Loveland 
Traction Company has let the contract for the construction of its 
road between Cincinnati and Loveland, via Milford. The deal in- 
volves avout $1,000,000, the road to be thirty-three and one-half 
miles in length. Work is to begin at once. 


SALAMANCA, N. Y.—The Ellicottville, Mansfield & East Otto 
Railway Company has been organized to build a trolley line from 
Ellicottville to East Otto, passing through Mansfield. The capital 
stock is $250,000, and among those interested are A. B. Fancher, 
of Salamanca, and John S. Rockwell, of Buffalo. 


PIERRE, S. DAK.—Articles of incorporation have been filed 
with the Secretary of State for the Black Hills & Spearfish Valley 
Electric Railway Company, at Spearfish, with a capital of $2,500,000. 
It is proposed to construct and operate an electric railway from 
Spearfish to Belle Fourche, and to Lead and Deadwood. 


GREENWICH, CT.—The trolley line of the Greenwich Tram- 
way Company, from Mianus to Sound Beach, has been opened. 
Connection is made with the Stamford trolley, and there is now 
only one break in continuous trolley service between New York 
and Boston, and that is on the other side of New Haven. 


COSHOCTON, OHIO—The Capital City Traction Company, of 
Olympia, Wash., was organized recently. The officers elected are: 
President, J. B. Weddel, Mansfield; vice-president, J. B. Becket, 
Cincinnati; secretary, E. B. Connor, Coshocton; treasurer, A. S. 
Caton, Olympia, Wash. Among the directors are: W. E. Haycox, 
of Cleveland, and J. T. Morton, of Pittsburg. 


AKRON, OHIO—At a meeting of the stockholders of the Akron- 
Alliance Electric Railway line held recently, the following offi- 
cers were elected: President, R. D. Gibbey; vice-president, G. W. 
Major; secretary and treasurer, H. A. DeRaismes; assistant secre- 
tary and treasurer, Charles Keith; manager, Hugh Bleakley. The 
president of the road states that work will begin by May 1. 


ALTOONA, PA.—The Tyrone Electric Railway, which has 
passed into the control of the American Railways Company system, 
will continue to be operated as the Tyrone Electric Railway, the 
reorganization of which is as follows: President, D. Shelley Kloss; 
vice-president, H. J. Cowley; secretary and treasurer, C. S. L. 


Tingley. Some of the curves on the line are to be eliminated, 


enabling the company to shorten the schedule running time. 


STROUDSBURG, PA.—Articles of association have been filed 
for a new trolley company known as the Minsi Valley Street Rail- 
way Company, with a capital of $42,000. An electric railway will 
be built from Water Gap to Shawnee. F. W. Eilenberger is presi- 
dent of the company, and among the incorporators are Harvey 
Huffman, H. A. Croasdale, P. R. Johnson, J. I. Johnson, J. D. Brod- 
head, S. D. Overfield, C. Webster Eilenberger and Charles Shuman. 
It ig thought that later connection will be made for Stroudsburg 


and East Stroudsburg. 
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NEW INCORPORATIONS. 


KEOSAUQUA, IOWA—Electric Power Company. $10,000. 


DES MOINES, IOWA—North Branch Telephone Company. 
$5,000. 


RALEIGH, N. C.—The Teachey Bell Telephone Company. 
$5,000. 

WASHINGTON, D. C.—The Mount Vernon Telephone Company. 
$5,000. 

S7. LOUIS, MO.—Ardmore Electric Company. 
$25,000. 


PENDLETON, IND.—Anderson & Fall Creek Telephone Com- 
pany. $40,000. 


COLUMBUS, OHIO—The Coleram Telephone Company. In- 
creased to $10,000. 


NASHVILLE, TENN.—The Knoxville Power Company. In- 
creased to $100,000. 


Increased to 


ROCHESTER, N. Y.—Rochester Gas and Electric Company. In- 
creased from $4,300,000 to $5,000,000. 


TRENTON, N. J.—Municipal General Electric Company. In- 
creased from $1,000,000 to $2,500,000. 


CINCINNATI, OHI1O—Cincinnati, Milford & Loveland Traction 
Company. Increased from $700,000 to $1,000,000. 


OMAHA, NEB.—The Silver Creek Telephone Company. $5,000. 
Incorporators: J. H. Pollard, Fred Johnston and J. F. Gagen. 


DOVER, DEL.—Union Gas and Electric Company. $3,475,000. 
Incorporators: Henry C. Wood, Edward Clifford and M. Paul Myres. 


CEDAR FALLS, 
$50,000. 
Budd. 


IOWA—The Gorman Electric Company. 
Directors: John Gorman, G. E. Gorman and George E. 


INDIANAPOLIS, IND.—Columbia Electric Company. $50,000. 


Incorporators: Seymour Morrison, Frank M. Martindale and Luther 
R. Frost. 


AUSTIN, TEX.—Oil Well, Light and Power Company. $40,000. 


Incorporators: J. G. Hamill, George E. White, M. H. Johnson and 
A. V. Stafford. 


INDIANAPOLIS, IND.—Carlisle Cooperative Telephone Com- 


pany. $10,000. Incorporators: John Whipps, Salathiel Boon and 
Charles Griffin. 


LE MARS, IOWA—The Le Mars Telephone Company. $50,000. 
Incorporators: J. U. Sammis, A. C. Colledge, E. A. Dalton, E. Duke 
Naven, M. H. Breen. 


INDIANAPOLIS, IND.—Fisher’s Station & Oakland Telephone 
Company. $400,000. Directors: Charles A. Ringer, Robert J. Craig 
and Walter L. Northam. 


WILLSHIRE, OHIO—The Willshire Telephone Company. 
$20,000. Incorporators: I. D. Johnson, P. W. Deitsch, Alex. Beall, 
Levi Young and Fred Young. 


BLOOMFIELD, IND.—The New Home Telephone Company. 
$50,000. Incorporators: John F. Slinkard, of Bloomfield; Peter M. 
Stone and W. C. Bennett, of Scotland, and others. 


INDIANAPOLIS, IND.—The Martinsville Light, Heat and 
Power Company. $100,000. Directors: G. P. Davis, Robert P. 
King, Merrill Moores, Lewis K. Davis and Clemens Blank. 


OCEAN GROVE, N. J.—Jamesburg Electric Light, Heat e 
Power Company. $100,000. Incorporators: Henry Westerhof 8&8 
John Van Neida, of Ephrata, Pa., and Peter Westerhoff, Paterson. 


TRENTON, N. J.—The Manila Railway and Light Company. 
$1,000,000. Incorporators: George C. Smith, of Pittsburg; Peter L- 
Kimberly and Frank H. Buhl, of Sharon, Pa; Charles M. Swift, 
of Detroit; J. G. White, of New York, and Albert C. Wall, of Jersey 
City. 


DENVER, COL.—Citizens’ Automatic Telephone Company: 
$500,000. Incorporators: John C. Shields, F. F. Costelle, A. T. te 
nell, E. W. Giddings, A. G. Sharp, John A. Himebaugh, his 
Peck, C. L. Hemmings, D. V. Donaldson, J. Arthur Connell, Irvi 
W. Bonbright. 
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April 11, 1903 


ELECTRIC LIGHTING. 


TERRYVILLE, CT.—The Bristol & Plainville Tramway Com- 
pany has voted to extend its incandescent lighting system to this 
place. 

WALLA WALLA, WASH.—The Walla Walla Gas and Electric 
Company will soon begin work on a 4,000-horse-power plant on the 
Walla Walla River. 

PITTSBURG, PA.—The Manufacturers’ Heat and Light Com- 
pany, capitalized at $25,000,000, has been formed and will be es- 
tablished in Pittsburg. 

BURLINGTON, IOWA—The Kewanee Light and Power Com- 
pany will install within the next few months a plant costing be 


tween $40,000 and $45,000. 
STROUDSBURG, PA.—The Monroe County Water Power and 
Supply Company, recently chartered, announces that it will begin 
at once the erection of a plant to cost $75,000. 
BUTTE, MONT.—A report from Lewistown states that work 
upon a new electric light plant, to cost $25,000, will be commenced 
there at once. About 500 horse-power will be developed. 


YOUNGSTOWN, OHIO—lIt is stated that the Youngstown & 
Ohio River Railway Company has decided to build its power-house 
at Teegarden, where an option has been secured on a site. 


NASHVILLE, TENN.—A charter has been issued to the Chat- 
tanooga Electric Company, under the laws of New Jersey. The 
company is to operate in Chattanooga, Tenn., making use of elec- 
tricity in its various forms. 

NIAGARA FALLS, N. Y.—It is stated that the Niagara & 
Toronto Power Company will apply for permission to increase its 
capital from $3,000,000 to $6,000,000, and to increase its bonding 
power from $1,500,000 to $5,000,000. 

SODUS, N..Y.—It is stated that an electric light plant will be 
built in Sodus some time during the summer, sufficient lights hav- 
ing been subscribed for to warrant the undertaking. Bert H. 
Shepard, of Syracuse, is the promoter. 

TORONTO, ONTARIO—The Erie-Ontario Power Company has 
applied for a charter to operate in Ontario. The water course and 
railway will run from, at or near the mouth of the Grand River 
northerly to a suitable point on Lake Ontario. 


MARINETTE, WIS.—A power plant is to be built at Chandler 
Falls, on the Escanaba River, the power to be transmitted to Wells 
and Escanaba. The cost of the dam is estimated at $30,000, and 
the complete plant will cost ın the neighborhood of $200,000. 


MONTREAL, QUEBEC—The Montreal Light, Heat and Power 
Company has purchased the St. Lawrence Power Company, which 
controlled the power rights of the Soulanges Canal, from which 
point it was proposed to develop power to the extent of 40,000 


horse, if necessary. 

MANHATTAN, KAN.—The members of the Mannattan Elec- 
tric Light Company met recently and incorporated under the name 
of the Manhattan Ice, Light and Power Company. The directors 
for the coming year are: C. P. Dewey, president; H. P. Wareham, 
vice-president; F. B. Elliott, secretary; Charles T. Killen, treas- 
urer, and H. J. Barnhouse. 

GRAND RAPIDS, MICH.—The Springfield (Ill.) Railway and 
Light Company has been reorganized through the efforts of H. D. 
Walbridge and Antrim G. Hodenpyle, of this city. The total 
authorized issue of securities is $5,000,000, and it is understood 
that the sum has been largely oversubscribed. Considerable local 
Capital has been invested in the company. 

DOVER, ME.—At the recent annual meeting of the stockholders 
of the Dover & Foxcroft Light and Heat Company, C. C. Hall, Wain- 
wright Cushing, James Bathgate, George E. Howard and L. P. 
Evans were reelected directors. The directors elected are: C. C. 
Hall, president; Dr. E. A. Thompson, treasurer; F. E. Guernsey, 
attorney. The company is in a prosperous condition. 


PITTSBURG, PA.—The Pittsburg Railways Company has com- 
pleted the award of practically all contracts for the equipment of 
its power plant on Brunots Island, for which the building is now 
under construction. The total cost of the equipment will be more 
than $1,500,000. Another item in connection with the construction 
of the power-house will be the construction of new feeder lines. 


These, it /s estimated, will cost about $650,000. 


e 
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BUSHEY & HANLEY are the proprietors of the new electric 
dry dock at West New Brighton, S. I. This has a capacity of 700 
tons and a length of keel of 165 feet, and has all the modern equip- 
ments and paraphernalia necessary for the proper docking and re- 
pairing of vessels of this size. 

THE PITTSBURGH TRANSFORMER COMPANY, Pittsburg, 
Pa., has just printed an attractive pamphlet descriptive of Pitts- 
burg transformers. This shows several parts of the transformer, 
and supplements half-tones with a brief description. This will be 
sent on request to the company. 

THE PMPRSON BLECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has compiled a set of advertising slips showing the dif- 
ferent adaptations which may be secured by the use of the Emer- 
son automatic start induction motor in different classes of work. 
This will be sent to those interested on application. 


THK C. W. HUNT COMPANY, West New Brighton, N. Y., is 
distributing a new catalogue descriptive of electric hoists for ma- 
nilla or wire rope. This describes and illustrates a number of 
typical installations of electric motors operating special forms of 
hoists. This bulletin will be sent upon application. 


THE DULUTH STOKER COMPANY, Duluth, Minn., is at pres- 
ent equipping ten steamships with its Duluth stoker. The claim 
for this mechanical stoker is that smokeless combustion is obtained 
by its use. The operation involves some novel features, and the 
apparatus is being built in several large sizes for stationary work. 


THE GARVIN MACHINE COMPANY, Spring and Varick 
streets, New York city, has just printed a valuable catalogue de- 
scriptive of its milling machines. This shows in half-tone and 
diagram illustrations the assembly and operation of milling ma- 
chine adjustments. This catalogue will be sent to machine tool 


users on request, 

THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill, has 
had to considerably extend its warehouse room in order to handle 
the rubber-covered wire business which has developed. This com- 
pany’s stock is maae up of every style and kind of wire, and is of 
sufficient magnitude that the largest or smallest order may be 
handled promptly. 

THE UNION SWITCH AND SIGNAL COMPANY, Swissvale, Pa., 
has secured the contract for one of the iargest interlocking instal- 
lations in the country. This is for the St. Louis terminal. The 
Westinghouse electropneumatic system will be adopted, and the con- 
tract calls for 258 working levers, with fifty-one spare levers, which 
will perform 748 functions. 

THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
through its Montana office, has sold to the Bismarck Nugget Gulch 
Consolidated Mining Company a complete power equipment, con- 
sisting of inductor alternators, induction motors, hot wire volt- 
meters and ammeters, lightning arresters, and the attendant con- 
trolling and regulating apparatus. 

THE GRAY TELEPHONE PAY STATION COMPANY, Hart- 
ford, Ct., is placing on the market a new line of pay station equip- 
ment. The apparatus now manufactured by this company covers 
every application to which pay station service can be adapted. An 
illustrated catalogue will be sent to any one on request. Mr. Ellis 
B. Baker, at 253 Broadway, is the New York agent. 


THE AUTOMATIC ELECTRIC COMPANY, Chicago, Ill., has re 
ceived an order from the Delaware County Telephone Company, of 
Manchaster, Iowa, for an automatic switchboard of 1,000 capacity, 
with a present installation of 300 lines. Manchester has had an 
automatic telephone service for seven years, the company being 
one of the earliest purchasers of automatic apparatus. The busi- 
ness has outgrown the ultimate capacity of the board now in use, 
and the new equipment has been purchased to meet the increasing 
demands for service. 

THE STROMBERGCARLSON TELEPHONE MANUFACTUR- 
ING COMPANY recently closed contracts for switchboards with 
the Bergholz Telephone Company, Bergholz, Ohio, and Winona 
Telephone Company, Winona, Ohio. The following companies have 
also purchased equipments from the Stromberg-Carlson company: 
Wataga Mutual Telephone Company, Wataga, Ill.; Gays Mutual 


Telephone Company, Gays, Ill.; Cullom Mutual Telephone Com- 
' 
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pany, Cullom, Ill.; Fairbury Farmers’ Telephone Company, Fair- 
bury, Ill.; Millikan & Stokes Telephone Company, Edinburg, III; 
Central Illinois Telephone and Telegraph Company, Lincoln, Il., 
and Farmers’ Mutual Telephone Company, Ashmore, Il. 


MESSRS. DODGE & DAY, Philadelphia, Pa., have been com- 
missioned to report on a motor equipment for the Firth-Sterling 
Steel Company, Pittsburg, Pa. 


THE W. J. BARR MANUFACTURING COMPANY, Cleveland, 
Ohio, has just been incorporated with a capital stock of $10,000, 
fully paid up. Thomas E. Barr is general manager, and W. J. 
Barr is president and treasurer. The company has taken over the 
business of Mr. W. J. Barr, and, as before, will manufacture trans- 
mitter arms exclusively. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, in its April calendar card of the great men of 
science and engineering series, illustrates and gives a biographical 
sketch of Sir Charles Lyall. The company is in a strong position, 
with increased facilities—embracing new shops and new tools— 
to give prompt deliveries, and solicits specifications for both large 
and small machines. 


THE LYON METALLIC MANUFACTURING COMPANY, 137 
Fulton street, Chicago, Ill, maker of sheet metal specialties, will 
quote prices on all kinds of metal work. A new catalogue which 
the company has just issued will be sent gratuitously on request. 
This company carries in stock a large variety of boxes. On April 
20 the company will remove to its new building at 18 and 20 South 
Ann street, Chicago, Ill. 


THE COMMERCIAL ELECTRICAL SUPPLY COMPANY, 1007 
and 1009 Market street, St. Louis, Mo., has recently increased its 
working force and its warehouse capacity, and is in a position to 
handle a largely increased trade, and keep its stock at all times 
up to the latest requirements of the Board of Fire Underwriters. 
Among the prominent apparatus for which this company is the 
selling agent are the Nernst lamp, the Duncan wattmeter, Peer- 
less transformer, and “O. K.” weather-proof and slow-burning wire. 


THE STILWELL-BIERCE & SMITH-VAILE COMPANY, with 
headquarters at Dayton, Ohio, has established a branch office in 
San Francisco, at 11 and 13 First street. The pumping machinery 
and air compressor department of that office will be looked after 
by Mr. George W. Ingils, and the turbine water-wheel department 
by Mr. E. G. De Wald. Mr. De Wald is one of the assistant engi- 
neers of the company, and last year made several trips to Cali- 
fornia, closing a number of orders for turbine work for high 
heads. 


THH WESTERN ELECTRIC COMPANY, Chicago, Ill., has se 
cured a contract from Albert Schwill & Company, Chicago, aggre 
gating over 600 kilowatts in generators, and over 1,000 horse-power 
in motors. The Western company has also received an order from 
the Danville Street Railway and Light Company, of Danville, IN., 
for three 100-kilowatt, 150 revolutions per minute generators. 
This company’s railway generators are gaining favor throughout 
the country, and in consequence of this a number of contracts is 
being awarded for this apparatus. 


HARVEY HUBBELL, Bridgeport, Ct., has produced a very 
striking panel illustrating special finishes of the Hubbell sockets 
and clusters. On the circumference of a circle in the centre of 
the card, sections of metal sockets representing the following fin- 
ishes are placed: Nickel plate, Butler silver, old brass, old English 
bronze, mottled copper, oxidized copper, wrought iron, polished 
brass and rich gilt. The Hubbell sockets and clusters are made 
in a number of other finishes, but those shown on this panel are a 
sufficient evidence of the elegant appearance of this material. 


THE WARREN ELECTRIC MANUFACTURING COMPANY, 
Sandusky, Ohio, manufacturer of the celebrated Warren alternator, 
is distributing an attractive bulletin descriptive of this machine. 
The Warren alternator is illustrated in several sizes, and a descrip- 
tion is given of the essential parts of the apparatus, which is ex- 
tremely simple. A large double-page half-tone shows a Warren 
alternator direct-coupled to a steam engine, and illustrating the 
method of connecting the circuits to the terminal board on the base 
of the machine. Besides the dimensions and other characteristics 
of the standard belt-driven alternator, there are a number of testi- 
monials from users of this apparatus. 
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THE EWING MERKLE COMPANY, St. Louis, Mo., has closed 
agency arrangements for the exclusive selling in the territory west 
of the Mississippi of Commercial direct-current dynamos and mo- 
tors, Jandus arc lamps, and Bryan-Marsh incandescent lamps, and 
now has under consideration propositions from a number of 
factories for a complete line of specialties. The Ewing-Merkle Com- 
pany has been in business but a short time, but owing to the large 
force of salesmen on the road and the agreements which are being 
made, the business received has been eminently satisfactory, and 
the company is sanguine over the prospects for a very good year. 


THE HEMINGRAY GLASS COMPANY, Covington, Ky., with 
factories at Muncie, Ind., recently received the following letter 
from the Missouri River Power Company at Helena, Mont., written 
by M. H. Gerry, Jr., general manager, which is a remarkable tribute 
to the excellence of the company’s type of insulator: “We are at 
present running the highest voltage in commercial circles, and are 
carrying a very large and important load, at a distance of sixty- 
five miles from our power-house, with practically no line trouble 
whatsoever. These high-voltage transmission lines are equipped 
entirely with your insulators, and are giving excellent satisfaction, 
and are demonstrating daily the practicability of transmitting 
power at voltages of 55,000 and over.” 


THE JOHN F. KELLY ENGINEERING COMPANY has been 
established, with headquarters in the Singer Building, 149 Broad- 
way, New York city. This company will do a general consulting 
and contracting engineering business. The members are as fol- 
lows: John F. Kelly, Ph. D., president and consulting engineer; 
W. L. Fairchild, vice-president and secretary; T. W. Kloman, treas- 
urer and manager. Mr. Fairchild and Mr. Kloman have been 
associated with Mr. Kelly in the Stanley Electric Manufacturing 
Company, of Pittsfield, Mass., Mr. Kloman having been but recently 
acting as manager of the New York office and Mr. Fairchild as 
sales engineer. These gentlemen form a strong combination of 
engineering ability and business experience, and the firm is well 
fitted to undertake any sort of proposition. . 


THE ENGINEERING AGENCY, 1208 Monadnock Block, Chi- 
cago, Ill., was started in 1893 by F. A. Peckham, at that time west- 
ern manager of the Engineering News. Mr. Peckham’s experience 
had assured him that an agency whereby first-class technical men 
and employers could have a mutual bureau of information would 
be a great practical success. The agency has grown steadily during 
the past ten years, and has secured positions for over 5,000 technical 
men. The registrations during the past two years have exceeded 
3,000, and it is said that the agency has difficulty, even under these 
conditions, in securing enough competent men to supply all the 
demands made upon it by companies wishing high-grade help. The 
registrations are made under the severest conditions of investi- 
gation. Mr. F. A. Peckham is president of the agency; Mr. A. B. 
Gilbert is treasurer, and Mr. A. G. Frost is secretary. 


THE LOMBARD GOVERNOR COMPANY, Boston, Mass., reports 
that the demand is good for its high-grade water-wheel governors. 
The company has recently closed the following orders: Cascade Elec- 
tric Company, of Berlin, one type B governor; Redlands Electric 
Light and Power Company, of California, one type F governor; 
Brattleboro Gas Light Company, Brattleboro, Vt., one type O gov- 
ernor; Ware Shoals Manufacturing Company, Laurens, S. C.,-two 
type B governors and four hydraulically balanced relief valves; 
Nasonville Woolen Company, Nasonville, R. I., one type D governor; 
Athens Electric Railway Company, Athens, Ga., one type D gov- 
ernor; Ludlow Manufacturing Associates, Ludlow, Mass., one type 
D governor; Sebasticook Power Company, Sebasticook, Me., three 
type D governors; Niagara Falls Power Company, Niagara Falls, 
N. Y., one type G governor; Lynchburg Water Power Company, 
Lynchburg, Va., two type B governors, two type P governors, and 
four electric speed controllers; Public Works Company, Bangor, 
Me., two type B governors, with electric speed controllers; Zanes- 
ville Electric Light and Power Company, Zanesville, Ohio, two type 
B governors with electric speed controllers; Canadian Electric Light 
Company, Levis, Quebec, one type B governor; Victor M. Braschi 
& Brother, City of Mexico, one type F governor; Sacramento Elec- 
tric, Gas and Railway Company, one type B governor, and electric 
speed controller; Valley Counties’ Power Company, of California, 
two type D governors, with electric speed controllers. 
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ELECTRIC FANS ON SHIPBOARD. 

One of our English exchanges an- 
nounces that electric fans will be intro- 
duced in the sick bays of his Britannic 
Majesty’s ships, thus bringing comfort 
and fresh air to the sick seamen. 


Popularity of the Electric Fan. 


Few inventions of recent times have 
done more to relieve suffering humanity 
or have found such universal favor as the 
electric fan, and its popularity is ever on 
the increase. We have no doubt that so 
much benefit and comfort will result from 
its use in the sick bays of these vessels 
that it will soon be in use throughout 
those vessels which spend much of their 
time in warm climates. Thus is another 
laurel added to the already lavishly deco- 
rated electric fan. 


ENGINEERING LABORATORIES. 
Engineering practice is founded upon a 
thorough grounding in principles and an 
The 
former can nowhere be better secured 
than at our excellent technical schools; 
but until recent years practically all en- 


accurate knowledge of materials. 


gineering data were supplied by practising 
engineers and engineering companies. 
Naturally, data furnished by one man 
could not be complete, but the accumula- 
tion of the experience of many men over 
many years furnished fairly satisfactory 
figures upon which to base calculations. 


Need for Testing Laboratories. l 

However, it was recognized years ago 
that this method of securing data was not 
efficient, and the process of learning by 
trial and failure was slow and costly. It 
was also recognized that a shop devoted 
to the testing of materials and to a thor- 
ough study of each and every character- 
istic of the substance under test, would 
furnish quickly, and at less cost, more 
complete information than years of prac- 
tice had brought together. Laboratories 
had done much to advance the knowledge 
of science, and it was but natural that en- 
‘gineers should turn to laboratory meth- 
ods for supplying the needed informa- 
tion. 


Tests of Material Valuable. 

The value of making tests to check 
work had long been recognized by factory 
managers, and many establishments had 
testing machines suited to their needs 
located in some corner of the shop, but 
the entire equipment could hardly be 
designated as elaborate. As the business 
of the company developed, and it be- 
came necessary to expand into other lines 
of work, in many of which certain tests 
must be made, the desirability of bring- 
ing together these separate testing depart- 
ments under the control of one man soon 
became evident, and from this small be- 
ginning has grown the engineering labo- 
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ratory, which to-day forms one of the 
most important departments of large 
manufacturing establishments. 


Work of Testing Laboratory Expanded. 


But the duties of the laboratory did 
not stop with the mere checking of work 
and materials. As new information was 
needed, it seemed but natural to call upon 
the testing laboratory to secure it. Thus, 
the laboratory found a new class of work 
thrust upon it. Researches must be con- 
ducted into new fields, new methods must 
be devised for attacking new problems, in 
order that engineering practice might ad- 
vance along correct paths. So the test- 
ing departments developed into great en- 
gineering laboratories, which are pointed 
to with pride. The manufacturing com- 
panies can justly claim that to-day the 
great burden of engineering research rests 
on them. 


Engineering Laboratories for Technical Schools. 


But another need was soon felt. A 
correct use of materials necessitates not 
only accurate data, but an understanding 
of how a material should be tested. The 
engineering student must be taught meth- 
ods of testing materials, as well as what 
they will do. An engineering school 
should have an engineering laboratory, and 
this need has resulted in the equipment 
of many fine laboratories in connection 
with technical schools. These were not 
always secured without difficulty, but the 
demand has been persistent and, in gen- 
eral, successful. These laboratories have 
already accomplished a great deal in the 
training of men, but, unfortunately, one 
important use of them has been neg- 
lected. 

Relief Needed for Technical School Laboratories. 

A finely equipped laboratory could 
carry on important researches and fur- 
nish information of inestimable value, 
but for the fact that, in general, the in- 
structors are so tied down with teaching 
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and clerical work that they find little or 
no time for original research. Engineer- 
ing schools have done much for the en- 
gineering professions, and it would be 
but just if practising engineers would use 
their influence in such a way that the 
greatest good might result from these 
One of our large manufac- 
appro- 
priated $50,000 for equipment for its re- 


laboratories. 
turing establishments recently 
search laboratory and evidently con- 
Yet there 
are a number of laboratories connected 
with technical schools already thoroughly 


equipped, but which, from conditions be- 


siders it a good investment. 


yond the control of those in responsible 
charge, contribute little to engineering 
knowledge. Would not the interests of 
the community be best served and the 
fullest returns secured if the trained men 
in charge of these laboratories were 
given time to make good use of the 
equipment under their care? 


— 


THE GROWTH OF THE MOTOR DRIVE. 
The advantages of the motor drive 
have been discussed so frequently of late 
that one is apt to form a false opinion of 
the extent to which this method has been 
employed. In an interesting article, en- 
titled “The Use of the Small Electric 
Motor,” in the current issue of the En- 
gineering Magazine, the author, Mr. 
Frederick M. Kimball, states that prob- 
ably less than seven per cent of the power 
distributed for manufacturing purposes 
in the United States is distributed elec- 
trically. 
Namber and Output of Motors in Use. 

Doubtless this is less than many of us 
have been led to believe; but, looking at 
the matter in another way, the showing 
made by the electric motor assumes a 
different aspect. The same writer states 
that, excluding railway motors, automo- 
Liles, fans and elevators, there are sixty 
thousand motors in this country in daily 
operation. These motors represent an in- 
vestment of $12,000,000 and are supplying 
something like one million horse-power. 
This is certainly a creditable showing for 
this comparatively recent method of dis- 
tributing power. 

Wide Field for Motors. 
However, as these figures represent but 
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seven per cent of the power used for 
manufacturing purposes, it is evident that 
there is a vast field for the further ap- 
plication of the electric motor, and'no 
doubt the recent papers and discus- 
sions, presenting the advantages of this 
method of driving. will have very bene- 
ficial results in this direction. 

Advantages for Electric Driving. 

The points made in favor of the elec- 
tric motor by Mr. Kimball in his brief 
summary are surely enough to ensure a 
rapidly increasing application—“The final 
results of all these desirable features of 
electric driving and the use of motors 
are increased output, lower cost, higher 
quality of product, and larger profits.” 
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THE ELECTRODYNAMIC CONDENSER. 

In an interesting article, which we re- 
print in this issue from the London Elec- 
trician, Mr. James Swinburne describes 
the electrodynamic condenser. This con- 
sists of an ironclad electromagnet having 
Within this air- 
gap a coil of wire is suspended so 
as to be free to vibrate in the strong 


an annular air-gap. 


magnetic field set up by an exciting 


coil. The armature coil is held in 
position in the magnetic field by weak 
Upon passing an alternating 
is set 
vibrating in the field and, of course, sets 


springs. 
current through this coil, it 


up an electromotive force, the value of 
which at any instant is proportional to 


the rate of cutting the flux and since the 


field may be assumed to be practically 
uniform, to the velocity of the moving 
coil. 


Action of the Coil. 

Imagine this coil to be acted upon only 
by the force set up by the action of the 
magnetic field upon the current flowing 
throught it. Obviously, the coil will be set 
in motion and will accelerate as long as 
the current is flowing through it in one 
direction. Its velocity, and, hence, the 
electromotive force set up by its motion, 
will be maximum as the current passes 
through zero. The current and electro- 
motive force will therefore be in quad- 
rature and the machine will behave as a 
condenser. 


A Practical Condenser. 


Mr. Swinburne works out a practical 
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machine of this kind. The armature coil 
weighs 1,410 g.ammes and is twenty-five 
centimetres in diameter. This coil vi- 
brates through a path eight centimetres 
in length. With an induction of 16,000 
lines per square centimetre and a fre- 
quency of fifty cycles per second, this ma- 
chine develops an effective electromotive 
force of 222 volts, the effective current 
being thirty-nine amperes. The apparent 
power is thus 8,600 watts. This corre- 
sponds to a static condenser having a 
capacity of about 700 microfarads. The 
loss is given as about two per cent. 


Advantages of This Type of Condenser. 
This would seem to be a very practical 


type of condenser. Compared with a static 
condenser of the same capacity it would 
be cheap and occupy much less space. The 
efficiency is high and the electromagnetic 
condenser would probably compare favor- 
ably with the static condenser in this re- 
spect. The type here described, however, 
is not suitable for low frequency, but M. 
Leblane has shown that in these cases a 
dynamo or motor may be used. The prin- 
ciple is the same as the armature swings 
backward and forward. 


Uses for the Electromagnetic Condenser. 
Static condensers of sufficient capacity 


to be of practical use are bulky and ex- 
pensive, and it would seem that the ma- 
chine proposed by Mr. Swinburne might 
find a variety of applications. At pres- 
ent over-excited synchronous motors are 


used in some cases, as they act as con- 
densers if run in this way. They have 
been used to balance the inductance of 
induction motors and to assist in regula- 
tion at generating stations which are sup- 
plying an inductive load. Under these 
conditions the capacity of the synchro- 
nous motor for other work is reduced, as 
the heating of its armature depends upon 
the current flowing, and not upon the 
mechanical work the motor may be doing. 
It would seem that in this case the elec- 
tromagnetic condenser would find a use- 
ful application. It might also be used in 
starting single-phase induction motors, 
and for supplying the wattless current for 
induction motors and the exciting cur- 
rent for induction generators. There 1s 
little need for an apparatus of this kind 
in transmission work, as in general the 
capacity of the line is, if anything, too 
great, 
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THE KUMASCOPE. 

A series of interesting and valuable 
lectures on wireless telegraphy has been 
delivered recently by Professor J. A. 
Fleming before the Society of Arts in 
London. Dr. Fleming is the adviser of 
the Marconi Company, and is familiar 
with the practical problems as well as the 
theory of this method of transmitting 
intelligence. These lectures give the most 
comprehensive exposition of the subject 
that has yet appeared. 


The Kamascope. 

In one of these lectures Dr. Fleming 
called attention to the need of a genera! 
term to designate the various instruments 
which are now employed to detect elec- 
trical waves. Each inventor of a new in- 
strument uses his right in selecting a dis- 
tinctive name, but as yet there is no satis- 
factory general term to designate the 
sensitive instrument, of whatever type, 
which is used to detect electrical waves. 


Dr. Fleming therefore suggests the word 
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“kumascope,” a word made up from two 
Greek words signifying a “wave spy.” 
The term is fairly satisfactory, but has 
been criticised by the Electrical Times, 
of London, which paper suggests 
“cymatoscope” as being more philologic- 
ally correct, though this paper is not en- 
tirely satisfied with its own effort. Not 
to venture into a discussion of the cor- 
rectness of the two terms, that suggested 


by Dr. Fleming is the shorter. 


A Friendly Criticism. 

The New York Tribune is always 
ready with timely and helpful criticism, 
and makes the following comment upon 
the new term: 


A timely and welcome recommendation 
was made in one of Professor Fleming’s 
lectures. He proposes the adoption of 
“kumascope” as a name for the receiving 
instrument in wireless telegraphy. One 
advantage of the word is that it 1s more 
comprehensive and general than “co- 
herer,” “responder,” “magnetic de- 
tector” and the specific titles given to 
other devices forming the same function. 


TRANSFORMERS IN TRANSMISSION 
SYSTEMS—Concluded. 


BY ALTON D. ADAMS. 


(Copyright, 1903, by Alton D. Adams.) 

The circulation of air or water through 
a transformer should never be forced to 
an extent that cools the transformer below 
the temperature of the air in the room 
where it is located, as this will cause the 
condensation of water on its parts. 

In some cases it is desirable that means 
for the regulation of transformer volt- 
ages through a range of ten per cent 
or more each way from the normal be 
provided. This result is reached by the 
connection of a number of sections at one 
end of the transformer winding to a termi- 
nal board, where they may be cut in or 
out of action at will. Regulation is 
usually desired, if at all, in a secondary 
winding of comparatively low voltage, 
and the regulating sections generally 
form a part of such winding, but these 
sections may be located in the primary 
winding. 

In order to keep the number of trans- 
formers smaller and the capacity of each 
larger than it would otherwise be, it is 
practicable to divide the low-voltage 
secondary winding of each transformer 
into two or more parts that have no elec- 
trical connection with each other. These 
different parts of the winding may then 


be connected to distinct distribution lines 
or other services. An example of this 
sort exists in the Hooksctt substation of 
the Manchester, N. H., transmission sys- 
tem. ‘‘hree-phase current at about 11,000 
volts enters the primary windings of 
three transformers at this substation. 
Each of these transformers has a single 
primary, but two distinct secondary wind- 
ings. Three of these secondaries, one on 
each transformer, are connected together 
and feed a rotary converter at about 380 
volts, three-phase. The other three 
secondary windings are connected in like 
manner to a second rotary converter. 
Each of these transformers is rated at 
250 kilowatts, and each rotary is rated 
at 300 kilowatts, so that the transformer 
capacity amounts to 750 kilowatts and 
that of the converters to 600 kilowatts, 
giving a desirable margin of transformer 
capacity for railway service. With the 
ordinary method of connection and wind- 
ings, six transformers of 125 kilowatts 
each would have been required in this 
substation. 

High voltage for transmission lines 
may be obtained by the combination of 
two or more transformers with their 
secondary coils in series. This method 
was followed in some of the early trans- 
missions, «8 in that at 10,000 volts to 
San Bernardino and Pomona, begun in 
1891, where twenty transformers, giving 
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It is also short, euphonious, constructed 
on correct etymological principles, and 
appropriate. The first half of the word 
is a Greek noun, meaning “a wave.” It 
would be hard to find another which 
would meet all the requirements of the 
situation’so admirably. Another word is 
suggested by this one, although Professor 
Fleming does not appear to have thought 
of it. There is a crying need for a suit- 
able term to designate a message sent by 
wireless telecraphy. Whv not call it a 
“kumagram ?” This, too, is short, sounds 
well, has a legitimate derivation and is 
free from one objection to “Marconi- 
gram” or “conigram.” Great as is Mar- 
coni, he is not the only contributor to the 
new system of communication. If any 
one man’s name should he incorporated 
in the word for which there is now a 
pressing demand, that man is Hertz. 
“Hertzgram” is not so bad; but “kuma- 
gram” is better. 


“Kumagram” is short enough, and, 
though it might be more euphonious, elec- 
trical engineers are not wont to criticise 
We would 
Le glad to hear from the philologists, as 


their terms on that account. 


they might be able to suggest an improve- 
ment and it does no harm to have their 
sanction to the use of a word. 


500 volts each, were used with their high- 
voltage coils in series. Some disad- 
vantages of such an arrangement are its 
high cost per unit of transformer capacity 
and its low efficiency. 

In a single-phase system the maximum 
line pressure must be developed or re- 
ceived in the coils of each transformer, 
unless two or more are connected in series. 
This is also true as to either phase of a 
two-phase system with independent cir- 
cuits. In three-phase circuits the coils 
of a transformer connected between either 
two wires obviously operates at the full 
line pressure. The same result is reached 
when the three transformers of a group 
are joined to the line in mesh or 
A-fashion. If the three transformers 
of a group are joined in star or Y-fashion, 
the coils of each transformer are subject 
to fifty-cight per cent of the voltage be- 
tween any two wires of the three-phase 
line to which the group is connected. It 
is no longer the practice to connect two 
or more transformers in series either be- 
tween two wires of a two-phase or be- 
tween two wires of a three-phase circuit, 
because it is cheaper and-more efficient 
to use a single transformer in each of 
these positions. Where very high voltage 
must be developed or received with a 
three-phase system, the star or Y-connec- 
tion of each group of three transformers 
has the advantage of a lower strain on 
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the insulation of each transformer than 
that with the mesh or A-grouping. Thus 
if the A-grouping is used, the line press- 
ure equals that of each transformer coil, 
but if the Y-grouping is used the line 
voltage is 1.73 times that of each trans- 
former coil. 

At the Colgate power-house, the 700- 
kilowatt transformers are designed for a 
maximum pressure of 60,000 volts on the 
three-phase line when Y-connected, so 
that the corresponding voltage in their 
secondary coils is 34,675. The primary 
coils of these same transformers are con- 
nected in mesh or A-form and each coil 
operates at 2,300 volts, the generator 
pressure. 

Transformers are in some cases pro- 
vided with several sets of connections to 
their coils so that they may be operated 
at widely different pressures. Thus, in 
the Colgate plant, each transformer has 
taps brought out from its secondary coils 
so that it can be operated at either 23,175, 
28,925, or 34,675 with 2,300 volts at its 
primary coil. Corresponding to the three 
voltages named in each primary coil are 
voltages of 40,000, 50,000, and 60,000 on 
a three-phase line connected with three 
of these transformers in Y-fashion. 

' The mesh or A-connection is used be- 
tween the coils of transformers on some 
transmission lines of very high voltage. 
The 950-kilowatt transformers in the sys- 
tem between Cañon Ferry and Butte illus- 
trate this practice, being connected A- 
fashion to the 50,000-volt line. 

When transformers that will operate at 
the desired line voltage on A-connection 
can be obtained at slight advance over the 
cost of transformers requiring Y-connec- 
tions, it is often better practice to select 
the former, because this will enable an in- 
crease of seventy-three per cent in the 
voltage of transmission to be made at 
any future time by simply changing to 
Y-connections. Such an increase of volt- 
age may become desirable because of grow- 
ing loads or extension of transmission 
lines. 

An example of this sort came up some 
time ago in connection with the trans- 
mission between Ogden and Salt Lake 
City, which was operating at 16,000 volts, 
three-phase, with the high-pressure coils 
of transformers connected in A-form. 
By changing to Y-connections the line 
voltage was raised seventy-three per cent 
without increasing the strain on trans- 
former insulation. 

In some cases it is desirable to change 
alternating current from two-phase to 
three-phase, or vice versa, for purposes 
of transmission or distribution, and this 
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can readily be done by means of static 
transformers. One method often em- 
ployed to effect this result includes the 
use of two transformers connected to op- 
posite phases of the two-phase circuit. 
The three-phase coil of one of these trane- 
formers should be designed for the de- 
sired three-phase voltage, and should have 
a tap brought out from its central point. 
The three-phase coil of the other trans- 
former should be designed for eighty- 
seven per cent of the desired three-phase 
voltage. One end of the coil designed for 
eighty-seven per cent of the three-phase 
voltage should be connected to the centre 
top of the three-phase coil in the other 
transformer. The other end of the eighty- 
seven per cent coil goes to one wire of 
the three-phase circuit. The other two 
wires of this circuit should be connected, 
respectively, to the outside end of the 
coil that has the central tap. As a mat- 
ter of illustration it may be required to 
transform 500-volt, two-phase current 
from generators, to 20,000-volt, three- 
phase current for transmission. Two 
transformers designed for 500 volts in 
their primary coils, are necessary for this 
work. One of these transformers should 
have a secondary coil designed for 20,000 
volts, so that its ratio of transformation 
is 20,000 + 500 or 40 to 1, and a tap 
should be brought out from the centre 
of this coil. The other transformer 
should have a secondary voltage of 0.57 
xX 20,000 = 17,400. so that its ratio of 
transformation is 34.8 to 1. 

These two transformers, with the con- 
nections above indicated, will change the 
500-volt, two-phase current to 20,000 
volts, three-phase. 

At onc of the water-power stations sup- 
plying energy for use in Hartford, four 
transformers of  300-kilowatts each 
change 500-volt, two-phase current from 
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the generators to 10,000-volt, three-phase, 
for the transmission line. 

In the Niagara water-power station 
the generators deliver two-phase current 
at 2,200 volts, and 975-kilowatt trans- 
formers are connected in pairs to change 
the pressure to 22,000 volts, three-phase, 
for transmission to Buffalo. 

A transformer ig used in some cases to 
raise the voltage and compensate for the 
loss in a transmission line. For this pur- 
pose the secondary of a transformer giv- 
ing the number of volts by which the 
line pressure is to be increased is con- 
nected in series with the line. The 
primary winding of this transformer may 
be supplied from the line boosted or from 
another source. 

Transformers ranging in capacity from 
100 to 1,000 kilowatts each, such as are 
commonlv used for transmission work. 
have efficiencies of ninety-six to ninety- 
eight per cent at full loads, when of first- 
class construction. Efficiencv increases 
slowly with transformer capacity within 
the limits named, and ninety-eight per 
cent can be fairly expected in only the 
larger sizes. In any given transformer 
the efficiency may be expected to fall a 
little, say one per cent between full load 
and half load, and another one per cent 
between half load and quarter load. 
These figures for efficiencies at partial 


loads vary somewhat with the design and 
make of transformers. In general, it may 
be said that step-up or step-down trans 
formers will cost approximately $10 per 
kilowatt capacity, or about one-half of 
the like cost of low-voltage dynamos. If 
dynamos of voltage sufficiently high for 
the transmission line can be had at a 
figure below the combined cost of low- 
volt dynamos and raising transformers, It 
will usually pay to avoid the latter and 
develop the line voltage in the armature 
coils. This plan avoids the loss in one 
set of transformers. 


TRANSFORMERS IN TRANSMISSION SYSTEMS. 


Transmission System. 


Number 
Cañon Ferry to Butte. ............... 7 
Apple River to St. Paul... 2.0.0.0... Er. 
White River to Dales.............. 0... 3 
Farmington River to Hartford....... .. 4 
Ogden to Salt Lake.............. eee +9 


Colgate to Oakland 
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Presumpseat River to Portland. | 
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Four Water Powers to Manchester 
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INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—XIV. 


Notes on Progress in Europe and America. 
BY JOHN B. C. KERSHAW. 


Rapid Tests for Ammonium Chloride. 

Though the primary battery as a source 
of electricity is now relegated to a com- 
paratively unimportant and humble posi- 
tion, the aggregate number of primary 
cells in actual use for telephone and tele- 
graph systems would probably astonish 
electricians—if such an aggregate could 
be obtained—and of such cells the old 
Leclanche zinc-carbon cell is undoubtedly 
still the most widely employed. The fol- 
lowing rapid methods for testing the 
purity of ammonium chloride may there- 
fore prove of interest to readers of these 
notes who have a large number of such 
primary cells under their charge, for am- 
monium chloride is a salt which is un- 
doubtedly capable of easy sophistication, 
and sodium chloride, the usual adulter- 
ant, is unfortunately much cheaper and 
less suited to the maintenance of the effi- 
ciency of Leclanche cells. 

The first method depends upon the de- 
pression of temperature due to heat ab- 
sorption, which follows the solution of 
pure ammonium chloride, and, therefore, 
by operating with a weighed amount of 
the salt, and a definite volume of water, 
and noting the depression in tempera- 
ture, a rough idea can be obtained of the 
purity of the salt. Using twenty-five 
grammes of salt, in 250 cubic centimetres 
of water, and performing the operation 
in a thick walled glass flask, the following 
variations in the depression of tempera- 
ture indicate the successive stages of 


sophistication with sodium chloride: 
Temperature 
Depression. 
Degree C. 
Pure NH Cleea drena eain 6.00 
NH,Cl with 5g NaCh......... cece cece ees 5.75 
NH,Cl with 10% NaCl. ..........00ce eee 5.50 
NH,Cl with 15g NaCl.............e eee eeee 5.25 
NH,Cl with 20% NaCh..........cccc cece ees 5.00 
Pure Na hiosisascscu aadstses ccs siaeees 1.50 


The temperature should be taken with a 
delicate thermometer within one minute 
of the solution of the salt, which is accel- 
erated by vigorous shaking of the salt 
and water. 

The second method is based upon the 
increase of Sp.Gr. which is obtained when 
sodium chloride is presa¢nt as an im- 
purity. It is essential when carrying out 
this test, that the observation should be 
made at the temperature of fifteen degrees 
centigrade, and therefore after solution 
of the salt, an interval of time must be 
allowed to elapse for the flask and its con- 
tents to attain the laboratory temperature. 
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With seventy-five grammes of salt dis- 
solved in 250 cubic centimetres of water 
(the solution obtained in the previous 
test is too dilute) the following figures 
represent the variations in Sp.Gr. with in- 
creasing amounts of NaCl: 


Sp. Gr. 
NH,Cl pure.......eusesessecscsssoesss. 1.071 
NH,Cl with 5% NaCl.....esesesssescso. 1.075 
NH,Cl with 10% NaCl.......... eee eee eee 1.079 
NH,Cl with 159 NaCl...........ce.e eee 1.093 
NH,Cl with 20% NaCl................0005 1.087 


Further details of these rapid methods 
can be obtained from the original article 
by Rosset in the Centralblatt f. Accumu- 
latoren und Elementenkunde of February 
1, 1903. 


Conclusion of First Series of Notes. 


In concluding this first series of “Notes 
on Industrial Electrochemistry and 
Klectrometallurgy,” the writer desires to 
draw attention to the fact that attention 
has been purposely confined to the prac- 
tical side of the subject, and that patent 
literature has been studied only in so far 
as it may be considered to have industrial 
value. 

It is no doubt true that every month 
new patents are being taken out in 
Europe and America for electrochemical 
processes and apparatus which will at 
some future date become of industrial im- 
portance. But until such processes have 
been subjected to experimental trial it is 
impossible to say whether they are likely 
to form the basis of successful branch in- 
dustries. Without any risk of exaggera- 
tion, it is safe to assert that not one in 
twenty of the electrochemical and elec- 
trometallurgical patents actually applied 
for and granted in Europe or America 
has been in the past successfully exploited 
and developed. For this reason alone, it 
is wise to allow time to perform its usual 
weeding work before dealing with patent 
literature in these new branches of ap- 
plied science. A second reason for con- 
fining the scope of these notes chiefly to 
the practical and industrial side of the 
subject is that several of the contempora- 
ries of the ELECTRICAL REVIEW are de- 
voting increasing amounts of space to the 
abstraction and analysis of electrochem- 
ical patent literature, and that for reasons 
well known to those who attempt it, the 
collection and examination of “facts” 
relative to the progress of the new indus- 
tries are less fully provided for. The 
writer, therefore, feels that he is filling 
a useful rôle in acting as chronicler and 
critic of facts relating to the industria] 
progress in electrochemistry and electro- 
metallurgy. He will at all times be 
pleased to receive from those working at 
the problems of applied electrochemistry, 
for use in these columns, details of new 
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processes and apparatus which are receiv- 
ing, or have received, experimental trial 
upon an industrial scale. The following 
index will no doubt prove useful for 
reference to those interested in the de- 


velopment of the new industries: 
Index. 


Aluminum, position of industry in Europe..... Jan. 10 
Aluminum, utilization in U. 8. A....... cee Feb. 7 
Alkali and bleach, position of industry in 

TOTP aE E E A E nse eee cosets cd an. 10 
Ampere Electrochemical Company............. Feb. 14 
Ammonium chloride, rapid tests for............ Apr. 18 
ATOM Yop asices oa. ee inite wes eee ce eoes ae eae Feb. 21 
Arsenical OTeS......sseesesescoososesessesesesoco Mar. 14 
Barium compounds ...........cececccccceccccces Feb. 
Brown coal in Germany, uS2 Of............e00ee Mar. 28 
Brine. purification Of........0.cccceecncceccccecs Feb. 2% 
Bullion refning...... soins vse ees vewscawarsdees Mar. 21 
Calcium carbide patents...........c ccc eeceees Jan. 
Calcium carbide industry..........cccceeccceees Mar. 14 
Carbon disulphide...........cccccccecccececesece Mar. 7 
Chlorates, theory of electrolytic production.... Feb. 7 
Copper—Elmore’s process ...ccececcceeeceseeeee Jac. % 
Corundum, artificial.......... cece eee eececccece Mar. 21 
Cyanides from the air...... ccc cece cece cece cece Apr. 11 
Desolle Copper PLOCeSS....cccccecccecevcsccccece Mar. 21 
Electric glass furnaces.........cces eee cecceccees Jan. 24 
Electric laboratory furnaces.............. 0.2 eee Feb. 7 
Electrochemical teaching in Germany.......... Feb. 14 
Electrochemical hand-books...........ceeeeeeee Mar. 7 
Electri tanning a0 tous oo a5cd ae weSaee cies deletes Mar. 28 
[ron and steel production in electric furnaces.. Jan. 81 

OAC eee sie Saucon s see 4 Hae aan e Wee ee err ers r. 28 
Nickel in Canadas és iescvisoceein tesa e008 o 000s wee Jan. 31 
Nickel, electrolytic processes for refining...... Apr. 4 
Nitric acid, production by spark discharges... Feb. 21 
Ozonizers. efficiency of electrostatic........... Mar. 7 
Oxygenand hydrogen, production by electroly- 

MIS cdaitene neues ed eae E Smee Caw S eh ees Apr. 4 
Peat charcoal, electric production of........... Feb. 2 
Sodium and sodium peroxide@.......eeccececccs Feb. 21 
Swiss electrochemical industry. .........e+ecee8 Jan. 10 
Tin scrap. electrolytic treatment of............ Mar. 14 
Tin slags and ores, wet methods for treating... Apr. 11 
Water power, new centres in U.S. A.........6. an. 31 
Zinc, extraction from O7es.....ccccccecccecceves Apr. 
Zinc, electrogalvanizing.........ccesecceeccvees Feb. 14 


Swedish Brake for Electric Motors. 

Mr. R. S. S. Bergh, consul at Gothen- 
burg, Sweden, reports that Mr. Arthur 
Hultquist, assistant engineer in the work- 
shops of the electrical street railways of 
this city, has recently constructed a brake 
for electric motors which consists of a 
small automatic reversing switch which is 
fastened near the motor. On every ma- 
chine is a pendant handle bearing the 
words “emergency brake” in red letters. 
If a workman should happen to be caught 
in the machinery or any other accident 
should occur, the machinery can be quickly 
stopped by pulling the handle, which sets 
the brake in action. It is claimed that 
the machine can be stopped in this way 
within one-half or one-fourth rotation. 
It is expected that this brake will be found 
very useful in every establishment where 
clectric motors are in use. 


The Question Box at the National 
Electric Light Association 
Convention. 


A preliminary list of 125 questions has 
been tabulated by Mr. Hartman, editor 
of the question box for the twenty-sixth 
convention of the National Electric Light 
Association. This list has been made up 
from questions already received from 
members. New questions are coming in 
daily, and it is estimated that this feature 
of the programme will prove a very 1m- 
portant part of the meeting. Many ques- 
tions relate to subjects which have not 
already been brought up for discussion, 
and will no doubt bring out valuable in- 
formation. 
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MODEL SHOWING DISTRIBUTION OF 
ELECTROMOTIVE FORCE AND CUR- 
RENT ALONG A SINGLE-PHASE AL- 
TERNATING - CURRENT TRANSMIS- 
SION LINE.? 


BY W. S. FRANKLIN. 


A helical line drawn on the surface of 
a transparent cylinder and set rotating 
about its axis would appear to an observer 
looking at it from one side as a wave line 
traveling along the axis. The direction 
of travel of this wave line would be one 
way or the other, according as the helix is 
right or left-handed. 

A rotating right-handed helix would 
represent the electromotive-force waves 
(or the current waves) traveling outward 
from a generating station along a trans- 
mission line having inductance and capac- 
ity, but having neither resistance nor 
leakage. 

A left-handed helix rotating in the 
same direction about the same axis would 
represent the electromotive-force waves 
(or the current waves) reflected back 
from the receiver. A compound helix of 
which the radius vector at each point 
along the axis is the sum of the 
radii vectors of the two simple helices 
would, if set rotating, represent the actual 
distribution of electromotive force (or 
- current) along the transmission line. 

The effect of line resistance and line 
leakage is to cause the waves of electro- 
motive force and current to diminish in 
amplitude as they travel along the line. 

Imagine a helix-like line drawn about 
an axis, the radius vector of this helix-like 
line at a point along the axis being pro- 
portional « * where e is the Napierian 
base and z is the distance measured along 
the axis from one end. If this helix-like 
line is set rotating about the axis, it will 
appear to an observer looking at it from 
one side as a wave line traveling along 
the axis and diminishing in amplitude as, 
it travels along. 

A rotating right-handed helix-like line 
of the kind just specified would represent 
the electromotive-force waves (or the cur- 
rent waves) traveling outward from a 
generating station along a transmission 
line having inductance, capacity, re- 
sistance and leakage. 

A left-handed helix-like line rotating 
in the same direction about the same axis 
would represent the electromotive force 
waves (or the current waves) which are 
reflected back from the receiver. 

A compound helix-like line of which 
the radius vector at each point along the 


1A paper read at the 174th meeting of the American 
moe of Electrical Engineers, New York, March 27, 
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axis is the vector sum of the radii vectors 
of the two single helix-like lines, would, 
if set rotating, represent the actual dis- 
tribution of electromotive force (or cur- 
rent) along the transmission line. 

The model which is herewith exhibited 
contains: (A), two simple and one com- 
pound helix-like lines, which represent 
outgoing, reflected, and resultant electro- 
motive-force waves respectively; and (B), 
two simple and one compound helix-like 
lines which represent outgoing, reflected, 
and resultant current waves respectively. 
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MODEL FOR A SINGLE-PHASE ALTERNATING- 
CURRENT TRANSMISSION LINE. 

This model was calculated and con- 
structed by Messrs. J. H. Flory and C. W. 
Startsman, as a graduating thesis in elec- 
trical engineering, at Lehigh University 
in 1901. 

The calculations were based upon the 
following data: 

Length of line, 200 miles. ` 

Resistance of line one ohm per mile. 

Reactance of line due to inductance 
four ohms per mile. 
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PERSPECTIVE VIEW OF ALTERNATING-CURRENT 
MODEL. 


Leakage conductance of line, 0.00002 
ohm per mile. 

Capacity susceptance of line, 0.0002 
ohm per mile. 

Receiver is a condenser having a re- 
actance value of 100 ohms. 

The actual value of electromotive force 
(or current) is not essential to the in- 
terpretation of the model, but as a matter 
of fact the voltage at the terminals of the 
receiving circuit was taken to be 10,000 
volts and the current, of course, 100 
amperes, 


Vol. 42—No. 16 


THE NEW TELEPHONE AND TELEGRAPH 
BUREAU AT THE WHITE HOUSE. 


BY WALDON FAWCETT. 


The telephone and telegraph head- 
quarters, or, as it is officially designated, 
the Telegraph and Cipher Bureau, is 
easily one of the most important adjuncts 
of the new White House offices in Wash- 
ington. The quarters at present occu- 
pied by what has been so aptly termed 
the President’s “intelligence office” are 
not as commodious as those apportioned 
to this division of the Presidential es- 
tablishment when the Executive Offices 
occupied half of the second floor of the 
White House proper, but the equipment 
of the new telephone and telegraph 
bureau surpasses in many respects the 
appointments previously available. 

It is significant that the growth and 
development of the national government 
may be clearly traced by means of the 
expansion of the functions of this office. 
During the Civil War the President was 
dependent upon messenger service be- 
tween the White House and the War De- 
partment, a block away, the government 
wires converging at the last-mentioned 
building, and there being at the White 
House no direct communicative facilities. 
Later the exigencies of governmental ad- 
ministration resulted in wires being run 
direct to the White House, and on more 
than one occasion during the great rail- 
road strike in Chicago President Cleve- 
land sat at one end of the telegrapher’s 
table in the White House, while the gen- 
eral commanding the army sat opposite, 
and these men actually conferred by wire 
with the army officers in command in the 
western metropolis. | 

It was, however, during the adminis- 
tration of the late President McKinley 
that the Telegraph and Cipher Bureau 
attained by rapid development a degree 
of perfection that has made the unique 
institution the marvel of every foreign 
governmental official who has visited the 
White House in recent years. Indeed, M. 
Cambon, formerly French ambassador at 
Washington, went so far as to attribute 
much of the success of the United States 
in the Spanish-American War to the 
facilities for quick communication afford- 
ed by this splendidly equipped depart- 
ment. 

Sixty-five wires converge at the Tele- 
graph and Cipher Bureau. The arrange- 
ment is such that it is possible to secure 
a direct wire, either telegraph or tele- 
phone, to any city at any time, reserving 
it for governmental business as long as 
desired. There is provided a double-wire 
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for direct communication with the Presi- 
dent whenever he is absent from the city 
and another double wire affords an ex- 
clusive line for the transmission of con- 
fidential cipher business between the 
President’s office and the cable offices in 
New York. As a rule, cablegrams are 
despatched through the New York offices 
of the cable companies, but there have 
been instances in which the White House 
operators worked direct with the terminal 
offices of the cables at Sydney, Cape 
Breton. 

The private telephone system, which 
has its headquarters at the White House 
office ‘building, consists of three separate 
trunk lines, with seventeen miles of ex- 
terior lines, giving direct wires to the 
nine executive departments of the gov- 
ernment, the Government Printing 
Office, the Library of Congress and other 
branches of the government. There are, 
moreover, a number of separate telephone 
stations at the White Hiouse, located in 
the kitchens, the private apartments, the 
stables and elsewhere. The entire sys- 
tem is controlled by a switchboard in the 
central exchange of the bureau. The 
headquarters of the police and fire de- 
partments are, of course, reached by 
means of the wires of the Washington 
telephone system, but private wires con- 
nect the White House with the Senate 
and House of Representatives, so that 
the President is enabled to at any time 
communicate confidential messages to 
members of either house of Congress. 

To ensure secrecy, the system of wires 
which connects the President’s office 
with the desks of the various members of 
the Cabinet at their respective depart- 
ments is automatic in its action. Then, 
too, not only is the White House tele- 
phone exchange a central office exclu- 
sively under government control, but all 
operators are government employés, and 
practically no confidential business passes 
through the city central office. However, 
the telephone system, although under 
government control, was installed by a 
private corporation which merely leases 
the equipment to the government. 

Method and concentration are the key- 
notes of the administration of the tele- 
phone and telegraph heaaquarters at the 
Presidential mansion. At times unusual 
expedients have been resorted to. For 
instance, on occasions operators receiving 
long telephonic messages have repeated 
them word by word to graphophones to 
be transmitted to the President at his 
leisure and in a few instances grapha- 
phones of carefully gauged speed have 
been used to record long messages clicked 
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off by the telegraph instruments. Resort 
has been made to this method only when 
the office was rushed with work, and when 
the operators welcomed the means which 
enabled them to record the incoming mes- 
sages in such manner that they could be 
transcribed when opportunity offered. 


CoL. BENJAMIN F. MONTGOMERY, IN CHARGE 
OF GOVERNMENT TELEPHONE AND TELE- 
GRAPH BUREAU. 


The system employed has enabled the 
performance by half a dozen White House 
telegraphers of work that under less 
favorable circumstances would require 
the combined efforts of fifteen or twenty 
men. The White House telephone and 
telegraph headquarters is never closed— 
indeed, it is the only telegraph office in 
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Telegraph and Cipher Bureau is under 
the direction of Colonel Benjamin F. 
Montgomery, an officer of the Signal 
Corps, United States Army, who is 
specially detailed for this duty and who. 
has served as “intelligence officer” at the 
White House for so many years that he is 
justly regarded as one of the veterans of 
the staff of the Executive Offices. 

All of the telegraphers at the White 
House are what are known as “code men” 
—that is, capable of handling messages 
which are in cipher. Telegraphic messages 
are received in ten different codes. The 
State Department has three codes, for 
use chiefly in confidential communication 
with American representatives abroad, 
and the War and Navy departments each 
has three codes. With all of these the 
White House operators must be familiar, 
since many messages prepared by the 
secretaries of State, War and Navy are 
sent to the White House for Presidential 
approval, and, when this sanction is ob- 
tained, are despatched over the White 
House wires. In addition to the nine 
codes enumerated, the President has a 
private code in which messages are trans- 
mitted to and from the Chief Executive 
when he is touring the country or absent 
from Washington for any other reason. 
All codes are subject to change at any 
time. 

The volume of business transacted by 
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TELEPHONE AND TELEGRAPH BUREAU, WASHINGTON, D. C. 


the government service which is in oper- 
ation continuously—and this makes it 
necessary for the operators to work in 
three “shifts” of eight hours each. The 


this telegraphic and telephonic clearing- 
house is well nigh incomprehensible. 
During the Spanish-American War the 
bureau handled nearly half a million tele- 
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grams, fully three-fourths of which were 
of a confidential nature. As evidencing the 
resourcefulness of the bureau it may be 
cited that within fifteen minutes of the 
time the late President McKinley was 
shot at Buffalo, the Signal officer at the 
White House had secured two exclusive 
wires to Buffalo—one a telegraph wire 
and the other a long-distance telephone 
circuit. During the last illness of the late 
President more than five thousand mes- 
sages passed between the White House 
and the Milburn residence at Buffalo. 

The bookkeeping connected with the 
administration of the telephone and tele- 
graph establishment is no inconsiderable 
task. The messages originating in the 
various departments which are sent out 
over the White House wires must be 
charged to their respective sources, and 
in the case of the White House messages 
a separate account must be kept of the 
personal messages of the President and 
members of his family as distinguished 
from the official communications. Many 
of the important wire communications 
from the White House are repeated in 
order to ensure accuracy. 

Presidents and high governmental 
officials have frequently, in cases of emer- 
gency, made the Telegraph and Cipher 
Bureau their temporary offices. Thus 
during the exciting days of the Spanish- 
American War, the President, the secre- 
taries of War and the Navy sat for hours 
at the elbows of the telegraphers, direct- 
ing in person the military operations 
thousands of miles distant and so perfect 
were the arrangements that during the 
advance on Santiago the President was 
enabled to communicate from Washing- 
ton in less than twenty minutes with the 
officers on the firing line. When the Presi- 
dent is absent from the capital and some 


members of the Cabinet are in Washing- 
ton they almost invariably go to the bureau 
to communicate with him and frequently 
“long-distance Cabinet meetings” have 
been held in this manner. The President 
also goes to the bureau when he presses 
a button which sets in motion the wheels 
of an exposition. President Roosevelt, 
who declines to have a telephone in his 
private office, wishing to avoid the annoy- 
ances caused by the ringing of the bell 
at inopportune moments, necessarily makes 
frequent trips to the telephone booth in 
the bureau. 


me 
British Institution of Electrical 
Engineers. 

The offices and library of the British 
Institution of Electrical Engineers have 
been moved to 92 Victoria street, Lon- 
don, to which address all communications 
should be sent. 
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DISTRIBUTION LOSSES IN ELECTRIC 
SUPPLY SYSTEMS.! 


BY A. D. CONSTABLE AND E. FAWSSETT. 


Few central station engineers expect to 
get paid for more than seventy-five per 
cent of the energy they generate. Of the 
remaining twenty-five per cent, about 
four-fifths is absolutely wasted; and, 
worse than that, it increases the waste 
which would otherwise take place. The 
other fifth is used in the station itself 
for lighting and other purposes, and can 
not be said to be actually wasted, although 
it is unproductive as regards revenue. It 
is worth while considering how this wasted 
twenty per cent is made up, and whether 
it is possible to reduce it in any way. The 
figures given in this paper refer to the 
Croydon electricity works. 

SWITCHBOARD LOSSES. 

Table I gives these initial losses in the 

case of three different sets of plant. The 
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have a natural incapacity for screwing 
connections up tight, and some instru- 
ment makers are afraid of giving their 
customers too much metal. The authors 
have come across several cases of joints 
which have welded themselves together, 
of bus-bars running at or over 200 degrees 
Fahrenheit, and even of switch-gear work- 
ing at a temperature of 150 degrees Fah- 
renheit at normal full load. One square 
foot of dull copper surface running at 
ten degrees Fahrenheit above the tempera- 
ture of the air will continuously dissipate 
the heat produced by the absorption of 
about sixteen watts, or, if the exces 
temperature is fifty degrees Fahrenheit 
the watts will be about sixty. Main fuses 
should be avoided where possible, not only 
because they are objectionable in them- 
selves, but to be of use they must 
run warm, and consequently waste energy. 

In the station under consideration, 
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values were obtained by measurement, 
and may be taken as a very fair average 
of the usual existing conditions. Careful 
arrangement of the relative positions of 
the switchboard and generators and sim- 
ple design of the switchboard will, to 
some extent, eliminate these losses. The 
minimum number of instruments should 
be installed, and these should be con- 


nected with as few joints as possible; 


ammeters should preferably be of the 

shunted type. Some switchboard erectors 
TABLE I. 

Losses up to and including main switch- 
board. 


Maximum Moan nate 
laa Per Cent of 
Output. 


1,250 0.43 


System of Supply. 


1 2,000 volts alternating cur- 
rent, one pole earthed.. 

2 500 volts direct current, 
tramways (A)........... 500 

3 500 volts direct current, as 
tramways (B)........... 400 0.30 


Average loss in substation oe ear (S 
connections, 0.10 per cent of output -gear (system 1) and 


ee ear oe a, 
1 Abstract of a paper read before the Bri à 
tion of Electrical Engineers, March 12, 1908. tish Institu 


which is of fairly modern design, with an 
output of only 1,250 kilowatts at the 
maximum, the total loss per annum in 
the switch-gear and connections alone 
(including those in the substation) 
amount to 10,000 units. 
CABLE LOSSES. 
Of all the losses in the system, the 
cable losses are the most important and 
those that can be least easily reduced. 
The larger part of this paper will, there 
fore, be devoted to their consideration. 
They may be split up into three compe 
nents: (1) C?R losses in the dielectric; 
(2) C2R losses in the conductor; (3) 
losses due to what may be called dielec- 
tric hysteresis. The first may be shortly 
dismissed ; it is, as stated above, generally 
very small, at any rate in the main feeders 
of a well laid out system. 
The total insulation resistance between 
poles of this system of 2,000-volt feeders, 
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comprising about twenty-five miles of 
concentric cable in nine separate feeders 
(ranging from 0.15 square inch to 0.025 
square inch) was 0.10 megohm, includ- 
ing switchboards at both ends. This cor- 
responds to a loss of only 350 units per 
annum; t. e., fourteen units per mile of 
high-tension cable. 

The insulation of the low-tension net- 
work is, of course, very much less, and 
can, with difficulty, be measured; if we 
include all switch-gear, network boxes and 
services, it may be about 1,000 ohms for 
fifty miles of cable, and at 200 volts there 
will be again a loss of seven units per 
mile of cable per annum, so that the total 
leakage loss is only 700 units per annum. 

The insulation of a low-tension net- 
work may be of the order of ohms with- 
out being detected for a long time A 
case in a neighboring system once came 
under the authors’ notice in which there 
was a leak sufficient to raise a mass of 
concrete round a bunch of cables to a red 
heat before it was noticed; this is, 
happily, a very exceptional case. 

The second cause of the loss—viz., that 
due to C?R in the cables—is of the great- 
est importance, and it also lends itself, 
in the case of feeders at least, to fairly 
accurate calculation. In the case of the 
low-tension network, however, the loss 
can only be approximately ascertained. 

Table II gives the C?R losses for the 
whole of the Croydon system of mains. 
They have been worked out for each 
quarter of the year, the basis of the cal- 
culation being the load curves shown in 
diagram 1, and the current in each sepa- 
rate feeder and distributor has been as- 
sumed to follow the same law as the total 
current. This is, of course, not strictly 
accurate, but is near enough for the pur- 
pose of this calculation. 


TABLE II. 


C'R losses in cables. 
Maximum load supplied : 1,250 kilowatts. 
C?R Loss in 


Description of Cables. Units per 
Annum. 


square inch... naene eooo. 47,200 


RECTION (series)... cc eceececccecceceesss 11,400 

-T. arc cables. About 20 miles, 0.06 square 

inch and 0,025 square inch section....,..... 25,800 
TOAN O anit eeer ied 150,600 


An exception has been made in the case 
of the public lighting load, as this, of 
course, follows a different law. The lower 
dotted lines in the diagram are the load 
curves for public lighting, and are cal- 
culated from diagram 2 as a basis, there 
being in this case a total of 400 arc lamps, 
180 of which are switched off at about 
midnight. The greater part of these 
lamps are fed in parallel at 200 volts al- 
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ternating, from low-tension mains used 
for no other purpose. These mains, how- 
ever, take their supply from the same 
low-tension bus-bars in the substations as 
the private supply. There are, in addi- 
tion, four high-tension series circuits, 
supplying together 134 lamps. 

The upper dotted curves are the private 
lighting load curves for the respective 
quarters, and are used to calculate the 
C?R losses in the low-tension network, in 
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DIAGRAM 2. 


drop in potential between the substations 
and consumers’ terminals, which latter 


averages four or five volts. 


We now pass on to the third heading— 
“Losses due to dielectric hysteresis,” to 


use the term for want of a better one. 


After the very thorough way in which - 


this question was discussed recently be- 
fore this Institution, perhaps an apology 
is needed for again bringing up the sub- 
ject. As the question was not finally set- 
tled, it was the intention of the authors 
to experiment thoroughly on the large 
system of high-tension cables at Croydon, 


2000 Volt Bus-Bar 


Earth Gar 
DIAGRAM 3. 


and find out once for all what the true 
losses incurred in actual working were; 
an additional incentive was the desire 
to again demonstrate that, contrary to the 
usual belief, it was possible in certain 
cases to obtain a power-factor as high as 
0.10 in a cable, as was stated to be the 
case in Mr. Mordey’s paper and in Mr. 
Minshall’s contribution to the discussion 
thereon. The latter is conclusively proved 
by the figures in table ITI. 

The more ambitious scheme was doomed 
to partial disappointment, at any rate; it 
has been found a task of very great 
difficulty to obtain these losses with any 
reasonable accuracy with the instruments 
available in a fairly well-equipped test 
room. Numerous experiments have been 
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made, owing to the interruptions due to 

the necessary routine of work of a cen- 

tral station in an exceptionally busy year, 
these results are somewhat meagre and 
inconclusive. This section of the paper 

is, therefore, rather of the nature of a 

series of suggestions, and it is hoped that 

the discussion will produce further data. 

The methods employed for this investi- 
gation were :— 

1. Direct measurement of watts used 
in the cable by a wattmeter, either with 
or without a choker, to improve the 
power-factor of the cable. 

2. Calculation of watts from plotted 
curves of volts and current or from 
oscillograph records. 

3. Direct measurement of increased 
power necessary to drive an alternator 
when a cable is switched on. 

With regard to method 1, the first thing 
necessary to discover what reliance could 
be placed on the readings of the ordinary 
commercial wattmeters at our disposal, 
when used on various power-factors. 
Three wattmeters were used—viz, (1) a 
Swinburne with no unnecessary metal 
parts. This wattmeter had three different 
sets of current coils to give different 
sensibilities. (2) and (3) Thomson in- 
clined coil wattmeters of different ranges 
with frames partly of metal. Al] three 
had large non-inductive resistances in 
series with the pressure coil, and were 
wound for 250 volts. The voltage was re- 
duced in the ratio of about 10 to 1 by 
means of a bank of lamps, the actual ratio 
being measured for each set of readings; 
the voltage on the wattmeter was measured 
on a standard electrostatic instrument 
and the full voltage was reduced by A 
transformer of known ratio and measured 
on the same voltmeter. 

Diagram 3 shows the connections for 
calibrating the wattmeters initially; it 
is almost self-explanatory, and power-fac- 
tors of about 0.03 and 0.35 with current 
lagging, 0.14 with current leading, and 
unity were used in the calibration. The 
leading current was obtained by passing 
a current through the series coil of the 
wattmeter in phase with the applied volts 
and connecting the pressure coil to a non- 
inductive resistance in series with a 
choker. The wattmeter is shown con- 
nected in this way in the diagram. 

‘he power-factor of the ironless choker 
circuit, of course, can be calculated with 
very fair accuracy. The choker, as used 
throughout, consisted of 112 pounds of 
No. 16 copper wire wound on a wooden 
drum. A thermometer was embedded in 
the winding and the temperature was taken 
for each reading. The resistance, in series 
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with the choker, consisted of lamps. It 
has been assumed throughout that the 
lamp banks used were non-inductive, no 
difference in phase between current and 
applied volts being observable on the 
oscillograph used in these experiments. 

The Swinburne wattmeter and the 
small range Thomson wattmeter gave 
fairly consistent results, although there 
were considerable variations with the 
different power-factors, chiefly due, in all 
probability, to the various wave-forms of 
the applied voltage. There were also 
variations in the constant obtained under 
the same conditions at different times, 
but as the constant used in working out 
the cable watts was that obtained under 
the most nearly corresponding conditions, 
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The actual connections used in the cable 
experiments are shown in diagram 4, two 
wattmeters being generally used in series 
as a check. Readings were taken, both 
with and without the choker C in parallel 
with the cable. L in the diagram is a 
bank of lamps, used in the earlier experi- 
ments in calibrating the wattmeters with 
a power-factor of unity. The arrange- 
ment on the right of the diagrain at the 
bottom is for the purpose of calibrating 
the oscillograph. A voltage of 130, direct- 
current, could be applied to the oscillo- 
graph without altering the connections 
and the value of the deflection in volts 
thus obtained. In the same way a known 
direct current could be passed through the 
non-inductive current shunt R, and the 
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to obtain photographic records some im- 
provement in accuracy would have re 
sulted, but, as it is, with curves traced 
by hand, very little reliance can be placed 
on the worked out power-factor of the 
very peaked waves. On the other hand, 
simpler wave-forms can be worked out 
fairly accurately; curve D, for example. 

Referring again to the table, it will be 
noticed that very great discrepancies 
occur between various sets of readings on 
the same cable and also between the re- 
sults obtained with the choker in parallel 
with the cable and without it. The former 
results should be the more accurate, owing 
to the higher power-factor. Such figures 
are not very conclusive, but they have 
ben obtained with all proper precautions, 
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6) 4401 7 with iron cover, de- 7,290 0.10 8.46 | 504 2.245) 1.28 | 3.08 | 6.800 KBE 610 0.128:0.090 B “ s 
7| 21-7-01 7 signed for 5000 volts, | si B66 .. 7.000! R54 ce] 0.112, be As Exp. 5. |Cable alone. 
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| 5,000 volts. J ! 
j Chok- | (112 Ibs. No. 16 S. W. G. Cale. Cale. | 
14| 4-8-01 ing j coppen wound with- ve 2,060) 2.070} 2.70 | 2.68 | 5,560! 178 175, 0.082 0.0315 D Ironless choker, no cable. 
col out iron. | i h voltage 
15} -10-02, 1l X i | 4.920) 4.840 3.88 18.740. 87. MOL Oscillograph vo 
el, H ti Pe Tad solid | 4.175 4.110 8.24 13.580 zo Il Mules F strip “only, ae 
17) -oo Ji fX in iron trough with tile | 68349) 0.10 | 0.50 | 501) Font) 1656) Li Poy Bae E F curves and the meas- 
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Nortes.—(i) Cable No 12 consisted of cables Nos. 9. 13, 14, 10,11 and 7 


e , Prus in series. making 12.8 miles in all. 

1.640 yards of same type as No. 10. di) W orked out result of curves E. F and G, probably very inaccurate, owing to very peaked waver. f 

series with Swinburne in experiments Nos. 6, 8, 9 and 14. Watts agree with Swinburne, with maximum variation of 10 per cent. (iv.) No wattmeter used m experiments 
(v.) The Swinburne wattmeter with original fine wire coil was used in experiments Nos. 1, 4, 5, 6, 7,8 and s It 


15 to 21. 
was used with coil rewound with No. 2 S.W. 


Watts worked out from eat oa curves only. 
. wire in experiments Nos, 2, 3, 10, 11, 12, 18. 


and at the same time in most cases, the 
errora should not be large. Very low 
power-factors with leading current were 
not obtainable for calibration owing to 
the lack of a larger choker. In the case 
of the larger range Thomson instrument 
the constants vary from 6.6 to nearly 10, 
notwithstanding the maker’s statement 
that the instrument is correct for all 
power-factors and all waveforms; this 
apparently applies between certain limits 
only. The readings of this instrument 
were, therefore, rejected. In the later 
experiments, by a slight modification of 
the connections it was possible to cali- 
brate the wattmeter in use, on a load with 
leading current, for every reading, and 
this was done in each case. 


A 


No. 14= 1.650 yards of same type as No. Y and No. 13= 
ciii ) Thomson wattmeter used in 


value of the oscillograph deflection in 
amperes ascertained. 

The principal results obtained are 
given in table III. In the four cases in 
which, watts have been obtained, both 
from the oscillograph records and with a 
wattmeter, the two values are of the same 
order, but they do not agree as well as 
could be wished. This is, no doubt, ex- 
plained partly by the shape of the waves. 
In curves of shapes E, F and G, for ex- 
ample, owing to the almost vertical-sided 
peaks, it is impossible to work out the 
watts even with approximate accuracy. A 
horizontal difference of 0.01 inch in the 
relative position of the curves of current 
and volts will totally alter the power- 
factor indicated. If it had been possible 


and it is hoped that some explanations of 
the discrepancies may be suggested. 
Part of the differences may be due to 
the effect of alteration of wave-form (1) 
on the actual losses, and (2) on the 1- 
strument indications. It has not been 
definitely proved whether the power-factor 
of a cable is altered by alteration of the 
wave-form of the applied voltage or not 
On the whole, it may be inferred that it 
is altered to some extent, but not largely. 
With waveforms as in curves E, F and 
G, the power-factor for a long paper 
sulated cable comes out at about 0.014, 
averaging the three, and with curve H, 
I and J for the same cable and apprmos 
mately the same voltage it is 0.08. : 
wattmeter was not used in this case. This 
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enormous difference can not be put down 
wholly to the difference of wave-form, 
but is most probably due to the in- 
accuracy in working out the very peaked 
waves of the first set of curves, and the 
agreement of the three is probably more 
coincidence than anything else. The 


DIAGRAM 4. 


value obtained from the last three curves 
has been taken as the more probably cor- 
rect. 

With regard to the effect of wave-form 
on the other instruments used, it is stated 
by Benischke that there may be a differ- 
ence of ten per cent in the readings of 
electromagnetic instruments with flat 
and peaked waves. In calibrating the 
various instruments used, differences 
amounting to about five per cent were 
found when ueing different wave-forms, 
the substandard being a Siemens dyna- 
mometer with practically no metal parts 
in the frame, and this should read sensi- 
bly the same for different wave-forms and 
frequencies. The Thomson ammeters 
read higher on the smoother waves. In 
working out the experiments the calibra- 
tion with the particular wave-form of the 
experiment was that used. 

It was found that the voltage across 
the terminals of the current coil of the 
Swinburne wattmeter (using the fine 
wire coil) varied in the ratio of about 
1 to 3 in the various experiments owing to 
the difference in the current frequency. 
It is difficult to say to what extent a 
wattmeter may be relied on when the cur- 
rent has about double the frequency of 
the applied voltage. In order to over- 
come the difficulty of very small scale 
readings on the wattmeters, the current 
coils were in most cases heavily overrun, 
a short-circuiting switch being put in ex- 
cept when taking readings. 

It is interesting to note that in one ex- 
periment, not recorded in the table, the 
wattmeter gave a higher reading when 
ghort-circuited than when the current 
coil was in circuit, no doubt due to cur- 
rents induced by the voltage coil, which 
was in circuit. In all the recorded ex- 
periments the measuring instruments 
were placed in the earthed outer of the 
cables, as it was found that the readings 
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were practically identical with those ob- 
tained with the instruments on the inner, 
and the safety of the arrangement was 
much greater. 

It was considered a matter of interest 
to find out how the wave-forms and values 
of current and voltage varied at different 
points in the length of a cable, if at all. 
Six long cables were joined in series, and 
readings of current and voltage and trac- 
ings of the wave-forms were taken at each 
end and at the junction of the two middle 
cables. The readings taken at the end at 
which the voltage was applied are re- 
corded in experiment No. 12, table III, 
as are also the lengths and sections of 
the various cables. The results of this 
particular test showed that, contrary to 
the authore’ expectations, there was no 
observable difference, either in the 
voltage, or in the wave-forms of 
the voltage and current at the three 
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to the capacity ; and, under certain condi- 


tions, this does undoubtedly take place. =- 


In all probability a raneto of fre-; 
quency would have produced the result 4 
expected. It is unnecessary to show the 
curves obtained at the three pointe, a 
they are all practically alike. 


DIAGRAM 5. 
In addition to the above ents, 
it was sought to confirm the results by the 
motor alternator method. The connec- 
tions of the direct-current motor were as 
shown in diagram 5, the current being 
measured by a very sensitive differential 
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points. The middle point was at the 
junction of cables Nos. 10 and 11. The 
current, of course, had different values 
at the three points, but whether it and 


the watts were in proportion to the 


equivalent length of the cable can not be 
stated with certainty, as the cables are 
of different types and sizes. This experi- 
ment was made under different condi- 
tions: (1) with the cable open-circuited 
at the far end, and (2) with a small non- 
inductive load at the end. The results 
were the same in both cases, except- for 
a very slight reduction in the “kinks” in 
the voltage curves in the latter case, and 
a slight shifting of the current wave 
owing to the higher power-factor. The 
result is the more remarkable, as it is 
the generally accepted view that in all 
long cables there is a rise of pressure due 


method, which is clearly shown in the 
diagram. The galvanometer wae cali- 
brated by adding a small known current 
to the motor current and noting the scale 
deflection; the scale was a proportional 
one. 

While this method was applicable to 
the vulcanized bitumen cable, giving the 
watts taken by the cable rather lower than 
the results obtained by the other methods, 
it was found that when the jute cables 
were switched on less current was taken 
by the motor than before, no doubt owing 
to the efficiency of the alternator being 
improved by the alteration in wave-form. 
This does not include the increase of 
efficiency due to the reduced exciting cur- 
rent, as the exciting current was separately 
measured. 

(To be concluded.) 
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The Hallau Monophase Light and Power Plant. 


far from Schaffhausen, Switzer- 

land, and is supplied with light 
and power from a hydroelectric plant 
located at Wunderklingen, 4.5 kilometres 
(two and three-quarter miles) from the 
town. The water is taken from the river 
Wutach at a point 4.5 kilometres (two and 
three-quarter miles) from Unterhallau, 
where the minimum flow is 1,400 litres 


| i town of Hallau is located not 


By Frank C. Perkins. 


bine has a capacity of twenty-five horse- 
power and each of the others has an out- 
put of seventy-five horse-power. These 
turbines are of the vertical Girard type, 
and operate at a speed of 110 revolutions 
per minute. They are geared to a hori- 
zontal counter-shaft and operate the 
electrical generators, as well as a large 
pump, by a belt transmission and gear- 


ing. 


on the same shaft as the alternator out- 
side of the main bearing. 

The switchboard includes panels for 
both the high-tension alternating-current 
controlling apparatus, as well as for the 
exciting machine. It is constructed of 
marble with an iron framework, and is 
equipped with the usual ammeters, volt- 
meters, switches and rheoetats. 

The primary transmission line is 4.5 


(49.5 cubic feet) per second. At the 
power-house there is a normal flow of 
2.200 litres (77.6 cubic feet) with a net 
fall of 7.75 metres (25.5 feet). The dam 
has a total length of thirty metres (99 
feet), and is located 1,400 metres (9,620 
feet) from Wunderklingen. The water 
is conveyed to the power-house through a 
canal 1,200 metres (3,950 feet) in length, 
and a wrought-iron pipe 1,500 millimetres 
(4.8 feet) in diameter and 150 metres 
(480 feet) in length. 

The Hallau power-house is equipped 
with three turbines built by Benninger 
& Company, of Uzwil. The smaller tur- 


INTERIOR OF HALLAU MONOPHASE PLANT. 


The electrical plant was installed by 
the Maschinenfabrik Oerlikon, of Oerli- 
kon, near Zurich, Switzerland, and con- 
sists of two single-phase alternators sup- 
plying a current of 3,200 volts pressure, 
the frequency being fifty periods per 
second. The first generator installed has 
a capacity of 49.7 kilowatts, with power- 
factor of one, and operating at a speed 
of 600 revolutions per minute. The last 
generator installed has an output of 
seventy kilowatts with power-factor of 
one, and a speed of 500 revolutions per 
minute. These machines are both of the 
inductor type, and the exciters are mounted 


kilometres (14,850 feet) in length, and 
consists of two copper conductors, each 
5.5 millimetres (220 mils) in diameter, 
supported by double porcelain insulators 
on wooden poles. The transformer sub- 
stations for the light and power distribu- 
tion circuits are of the cylindrical type, 
2.8 metres (92 feet) high and 1.2 (3 
feet) metres in diameter. One of these 
substations is equipped with a twenty- 
kilowatt transformer, and the other two 
each with fifteen-kilowatt transformer 
In each of these substations there a 
marble switchboards, on which are mount 

high-tension circuit-breakers, lightning 
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arresters, and the usual switches and fuses 
for the low-tension distribution. The 
secondary conductors are installed on the 
three-wire system, the pressure between 
each pair being 124 volts, and the loss 
on the line twenty per cent. 

There are a total of 550 incandescent 
lamps of sixteen candle-power for the 
private lighting service, while for the pub- 
lic street lighting fifty-four lamps of 
twenty-five candle-power are employed, 
the loss on the latter service being only 
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HALLAU TRANSFORMER STATION. 


two per cent. The Hallau power circuits 
supply motors up to twenty horse-power 
In capacity, seven motors being employed, 
having a total output of twenty-eight 
horse-power. The plant operates day and 
night, closing down for an hour between 
one and two each noon. The method for 
charging for current at this plant is some- 
what peculiar. There are two classes, the 
first for living rooms, kitchens and work- 
rooms, where the charge is one franc per 
year per candle-power. The second class 
Includes sleeping rooms, cellars and halls, 
and the charge for current for this serv- 
ice 18 fifty centimes (ten cents) per year 
per candle-power. 
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The Annual Report of the Director 


of the National Bureau of 
Standards. 

The annual report of Director S. W. 
Stratton, of the National Bureau of 
Standards, Washington, contains an ac- 
count for the year ending June 30, 1902, 
of what has been accomplished so far and 
an outline of the proposed work for the 
future. The bureau was established by 
Act of Congress, July 1, 1901, superseding 
the office of Standard Weights and Meas- 
ures of the Treasury Department. 

SITE OF THE BUREAU. 


The site secured, which is particularly 
free from mechanical and electrical dis- 
turbances but sufficiently easy of access, 
consists of about seven and one-half acres 
in the neighborhood of Washington. This 


PLANS FOR THE NEW LABORATORIES. 

The work for which the National 
Bureau of Standards was established in- 
cludes research and testing in the domain 
of physics, extending into the field of 
chemistry on the one hand and of en- 
gineering on the other. The laboratory 
requirements are those of a research 
laboratory, and in addition special facili- 
ties that may be needed for commercial 
testing. Two buildings have been planned ; 
one being the mechanical laboratory and 
the other the physical laboratory. The 
mechanical laboratory contains the me- 
chanical plant, instrument shop, and 
laboratories for the heavier kind of ex- 
perimental work. It will be connected 


with the physical laboratory by a spacious 
tunnel. 


HYDRAULIC INSTALLATION FOR HALLAU MONOPHASE PLANT. 


site, while sufficiently large for the neces- 
sary buildings of the bureau, is not large 
enough to ensure these buildings from 
disturbances when the neighborhood in 
which the bureau is situated becomes 
more completely settled, and it is recom- 
mended that the government secure the 
remaining portions of the block upon 
which the buildings are. 
TEMPORARY QUARTERS. 

Temporary quarters were secured in 
order that the staff bureau might be thor- 
oughly organized and some preliminary 
work might be carried on. These quarters 
consist of eight rooms in the Butler 
Buildings, eight rooms in the Coast and 
Geodetic Survey Buildings, and a large 
four-story residence building on New 
Jersey avenue. This will provide space 
for the collection and testing of the 
apparatus to be used in the new labora- 


tories. 


PHYSICAL LABORATORY. 

The physical laboratory will provide 
for that part of the experimental work 
which should be kept free from mechan- 
ical and magnetic disturbances. It will 
also contain the office for administration, 
the library, and a well equipped chemical 
laboratory. No pains will be spared to 
secure the proper conditions for experi- 
mentation. The rooms will be well 
lighted, the windows being double to 
avoid changes in temperature and drafts. 
The temperature of each room will be 
automatically controlled by a thermostat, 
the heating or cooling of each room be- 
ing effected by mixing hot and cold air. 
Thus it will be possible to regulate the 
temperature of each room in summer and 
in winter at will by setting the ther- 
mostat to the desired point. All windows 
will be provided with light-tight shutters. 
The building is 172 feet long and 53 
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feet wide, and has four stories with an 
attic and a basement. It will be of extra 
heavy construction and the first two stories 
will be reserved entirely for experimental 
purposes. The design is such that wings 
can be added in the future, should they 
be needed. 


WEIGHTS AND MEASURES, THERMOMETRY. 


In these departments the bureau will 
design a standard set of weights. It will 
undertake verification and stamping of 
chemical glassware, and will make a 
study of hydrometers. The work in ther- 
mometry will be extended to cover tem- 
peratures varying from minus 190 degrees 
centigrade to 1,500 degrees centigrade. 


ELECTRICAL STANDARD. 


A laboratory has been fitted up for the 
verification of standards of resistance and 
electromotive force. A primary mercury 
standard of resistance will be con- 
structed, to which secondary commercial 
standards will be referred. Facilities 
are now provided for the verification of 
resistance boxes, ratio coils, potentiom- 
eters and other classes of apparatus. 

A number of Clark standard cells, 
legalized by Congress as a standard of 
electromotive force in the United States, 
have been constructed from chemically 
pure materials obtained from a number 
of different sources, and also from the 
same materials subjected to further puri- 
fication. An investigation will be under- 
taken to ascertain the cause of the vari- 
ation of the electromotive force of the 
Clark cell. A number of Weston cells 
have been set up and these will be com- 
pared with each other and with the Clark 
standard cells. 

It is probable that the bureau will 
undertake the redetermination of the 
electrochemical equivalent of silver, upon 
which the legal definition of the unit of 
current is based, since, the value adopted 
is not consistent with the definition of the 
ohm and the volt. e 


THE VERIFICATION OF AMMETERS AND 
VOLTMETERS. 


One of the temporary laboratories has 
been fitted up for the calibration of volt- 
meters and ammeters, and while the 


range is at present limited to 150 volts ` 


and 50 amperes, apparatus will soon be 
installed for increasing these ranges to 
2,000 volts and 1,500 amperes. A com- 
parative study of the different makes of 
American instruments will be made after 
the working standards of the bureau have 
been calibrated. 
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ALTERNATING-CURRENT LABORATORY. 


An alternating-current laboratory is 
being fitted up and orders have been 
placed for specially designed single-phase 
and multiphase alternators, to be direct- 
connected to independent direct-current 
motors. Especial attention will be given 
to the comparative study of the methods 
of determining wave-form. The de- 
termination of electrostatic capacity and 
the investigation of dielectric hysteresis 
will also be given special attention, as 
will also the verification of standards of 
self and mutual inductance. Facilities 
will be provided for the verification of al- 
ternating-current experiments. 


MAGNETIC WORK. 


No work along this line has been under- 
taken, but facilities will be provided with- 
out delay. Investigation as to the in- 
fluence of treatment and chemical com- 
position on the magnetic properties of 
iron and steel will be taken up as soon 
as time permits. 

PHOTOMETRY. 


One of the rooms in the temporary 
laboratory has been fitted up as a photo- 
metric laboratory, with the latest type of 
comparing apparatus. A complete study 
of the Hefner standard will be made and 
the different methods which have been 
proposed for the realization of a better 
primary standard will be investigated. 


THE LIBRARY. 


The bureau received during the year 
about 700 volumes. The appropriation 
permitted the purchase of only a few of 
the books and journals needed for the 
scientific work, and at the present time 
new lists of necessary books have been 
laid aside for lack of funds, an adequate 
reference library is a fundamental re- 
quisite in a scientific and research labora- 
tory. A librarian is needed to take charge 
of the books, to prepare a subject cata- 
logue, to attend to the work of compiling 
needed bibliography, and to prepare 
journals and pamphlets for binding. Such 
a librarian could be of great assistance 
in the preparation of technical biblio- 
graphies of scientific subjects for imme- 
diate use in the technical work of the 
bureau. 

TESTS MADE DURING THE YEAR. 


During the year 743 tests were made 
for the government and 312 for the pub- 
lic. The value of these tests was $1,316.- 
40, $252.05 being paid by the public. 

The office has been thoroughly organized 
for efficient and prompt handling of the 
rapidly increasing work of the bureau. 
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Abstract of a Statement Made by 
Mr. John M. Bowers, of the Con- 
solidated Gas Company, at Legis- 
lative Hearing at Albany, N. Y. 

At a legislature hearing in Albany, on 
April 7, 1903, Mr. Bowers made a state- 
ment in behalf of the Consolidated Gas 
Company, to refute the statement and 
estimates made by Mr. Robert G. Monroe, 
commissioner of Water Supply, Gas and 
Electricity of New York city, regarding 
the probable cost to the city of a muni- 
cipal lighting plant. 

The main points suggested in the re- 
port of Mr. Monroe are the questions of 
the cost to the municipality of ordinary 
gas lamps, the cost of incandescent man- 
tles, and the cost of electric lights. The 
average cost to the Borough of Manhattan 
for its gas lamps is $15.70 per lamp per 
year. Figures are given to show that this 
is lower than charges made in most of the 
cities of the country for the same service. 
In discussing the question of incandes- 
cent gas lamps, it was stated that those 
used in Chicago—to which comparison 
was made—are not the Welsbach lantern, 
but are of a totally different character. 
The Chicago lamps are not as handsome 
as the Welsbach lantern, and do not give 
the same amount of light. It was also 
pointed out that in a number of the cities 
cited the street lamps are run on the 
“moonlight” schedule, and a direct com- 
parison with the New York lamps is, 
therefore, not fair. 

In Mr. Monroe’s report it was stated 
that the average price to sixty-eight cities 
throughout the country for arc lamps was 
$88.60 per lamp per year, and this figure 
was compared with the present rate in the 
Borough of Manhattan of $146 per lamp 
per year. On analyzing the table pre- 
pared by Mr. Monroe, Mr. Bowers shows 
that the electric plants in some of the 
cities specified are operated by water 
power, and many of them have limited 
light schedules of 3,500, 3,650 and 3,800 
lighting hours per year, instead of 3,950 
as required by the New York schedule. 
In many of the cases selected the current 
supplied is far less than required in New 
York. In almost every case the service 
is largely, if not entirely, overhead, with 
wooden poles and outriggers; and in but 
one instance is the service entirely under- 
ground, as in the Borough of Manhattan. 
It seems apparent, therefore, that the 
general figures collected by Mr. Monroe 
form no basis for a comparison with the 
fair cost of electric lights in the city 
of New York. 

The main basis of comperison, how- 
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ever, that is made by Mr. Monroe, is the 
cost of electric lighting to the city of 
Chicago. It is claimed in his report that 
the total cost to that city, by reason of 
the operation of its municipal plant 
in the year 1902, for electric light- 
ing, per lamp of 2,000 candle-power, 
was $53.51. Reference was then made 
to the analysis of the report of the 
city of Chicago, as corrected by Has- 
kins & Sells, which showed that the 
cost per lamp for its municipal sys- 
tem of electric lighting, for the entire 
period of its existence—that is, from the 
year 1888 to and including 1900— 
was at the rate of $165.62. It seems, 
therefore, scarcely reasonable to select a 
particular year, in which it is claimed 
that the cost of operating was below the 
average, as a basis of comparison. Neither 
can any comparison safely be made with 
such cost, for the reason that items ag- 
gregating a large amount are wholly 
omitted in the preparation of the figures. 

The investigation made by the city of 
Boston of the Chicago plant for the year 
1898, for which year an estimate of $87.38 
per lamp per year had been given, showed 
that omitted items raised this figure to 
the sum of $153.03, and this latter cost, 
by the addition of certain items of 
difference existing between Chicago and 
Boston, was increased to the sum of 
$154.80 for Boston conditions. The latter 
item would have been $170.40 had Bos- 
ton’s system been entirely underground, 
as is the case in the Borough of Man- 
hattan. 

There can be no doubt that the cost of 
supplying public lighting to the muni- 
cipality of the city of New York is at 
least as great, if not greater than, to the 
city of Boston. The mere cost of the 
real estate essential for the use of the 
plant will, in itself, considerably increase 
the cost of production. The land on which 
the Boston electric station is built cost 
thirty cents per square foot, while the 
land on which the waterside station of 
the New York Edison Company is built 
cost at the rate of $5.75 per square foot. 

Referring to the Detroit service, but 
ten per cent of this is underground. The 
current is less, and the lighting schedule 
is but 3,744 hours. The cost of operating 
this plant was also examined by the Bos- 
ton authorities. The rate given for the 
year 1897 was $53.06 per lamp. The 
omitted iteme, as estimated, raised the 
cost to that municipality to the sum of 
$111.74; and this when compared- with 
the basis of cost in Boston, was increased 
to the sum of $134.57, which would be 
still further increased, if compared with 
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an underground system, to the sum of 
$152.45. 

Comparing the cost to the city of New 
York with that to Chicago, during the 
entire existence of the municipal plant, 
the bids made for electric lighting to the 
city of New York were $19.62 better. 
Based upon a comparison with the cost 
in 1897 in the city of Chicago, and in- 
creased in accordance with the difference 
in cost by the difference in local con- 
ditions, the bid in New York is $24.40 
better. 

Attention was called to certain dis- 
advantages under which the New York 
companies labor. They are not allowed 
to repair the pavements which they find 
it necessary to remove, and are also com- 
pelled to employ inspectors, appointed by 
the Department of Highways, in ad- 
dition to their own. 

The five important cities that have 
undertaken or seriously considered muni- 
cipal ownership are Chicago, Detroit, Bos- 
ton, Philadelphia and Worcester. The 
city of Philadelphia for many years main- 
tained its own public lighting plant, but 
at such an enormous loss that it was glad 
to abandon the plan and lease its plant 
to a private corporation. In 1901 the 
city of Worcester investigated the question 
of municipal ownership. The result. of 
enquiries made. was that the average cost 
per lamp-hour of the street lamps was 
for a 500-watt lamp 4.58 cents per lamp- 
hour. At the present bid of the New York 
Edison Company, a standard are lamp, 
at four to one hundred hours per annum, 
costs 3.56 cents per lamp-hour. It is 
thought, therefore, that the result of the 
Philadelphia - Worcester - Boston investi- 
gation justifies the conclusion that the 
Consolidated Gas Company has in the 
past, and will in the future, supply the 
city with municipal lighting of every 
kind at a far less expense than would re- 
sult from any municipal ownership. 


SOME DIFFICULTIES OF LONG-DIS- 
TANCE ELECTRIC TRANSMISSION.! 


BY PAUL M. LINCOLN. 


The difficulties in long-distance trans- 
mission may ‘be subdivided into those 
which are imposed by man and those 
which are imposed by nature. The 
man-imposed limitations are such as 
malicious interference, carelessness and 
the use of bad or inadequate methods. 
The natural limitations, on the other 
hand, are those imposed by the problem 
of insulating for high voltages, of taking 


1 Abstract of a paper read before the Electric Club, 
of Cleveland, April 1. 
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care of lightning discharges and of the 
relative cost between electrically trans- 
mitted nower and that generated at the 
point where it is to be used. The various 
troubles brought on by careless or 
thoughtless persons and by animals, and 
the precautions to be taken to avoid them 
were discussed. 

Referring to the use of rubber insu- 
lation for inside wiring, the experience 
of the writer has been that for high-ten- 
sion insulators rubber is not reliable. 
His first experience came at Niagara 
Falls some years ago. At the time of 
raising the voltage on the Niagara- 
Buffalo line from 10,000 to 20,000, a 
change in arrangements made neces- 


sary the rewiring of the transformer sta- 
tions, in so far as the high-tension end 
was concerned. For this purpose there 
was used a wire covered with a first-grade 
of rubber insulation. A number of tests 
were made on short sections, and the in- 
sulation on none of these tests broke 
down short of 70,000 volts. An entire 
reliance was placed on the insulation of 
the rubber and no particular pains were 
taken therefore with the mountings. 
These mountings were small clamp porce- 
lains. Before the job was put into serv- 
ice it was given a test as a whole of 50,- 
000 volts for ten minutes, which it stood 
perfectly. After one week of operating 
on 20,000-volt, three-phase circuit, two 
breaks occurred in the rubber insulation. 
The normal voltage strain on this insu- 
lation was only about 13,000 volts, so 
that there was a factor of safety of at 
least five. Both the breakdowns occurred 
at the mountings, where in order to get to 
the ground it was necessary to both punc- 
ture the rubber and pass over about one 
inch of porcelain surface. It has been 
noticed that whenever any conductor is 
brought near the surface of a high-volt- 
age cable, a brush discharge of more or 
less intensity takes place at the surface 
of the cable. The breaks in the insula- 
tion are most certainly caused by some 
chemical action on the rubber, caused by 
this discharge. 

Within the last ten years the voltage 
for transmission purposes has been in- 
creasing; not gradually, but by leaps and 
bounds. Ten years ago 4,000 or 5,000 
volts was most unusual; to-day ten times 
that amount is in use, and a voltage as 
high as 80,000 has been proposed by con- 
servative engineers. But it seems prob- 
able that the loss of power in brush dis- 
charges from the surface of the con- 
ductors, as well as the disintegrating 
cffect that this brush discharge is likely 
to have on the metal of the conductor, 
will place a limit at no very great in- 
crease. 

The use of glass and porcelain insu- 
lators was then discussed, the value of 
hghtning arresters spoken of, and refer- 
ence was made to the work of the high- 
tension transmission committee of the 
American Institute of Electrical Engi- 
neers. : 
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Notes from Great Britain. 


HE Metropolitan company has let 
the contract for the complete elec- 
trical power-house, plant, trains, 

line equipment, ete., to the British West- 
inghouse Company. The power-house, 
which will be built close to the company’s 
main line on its own land—the company 
owns over sixty miles, apart from the In- 
ner Circle—will at first contain four 
3,500-kilowatt steam turbine-driven sets, 
which will generate three-phase current 
at 11,000 volts, to be converted at sub- 
stations and transformed down to 600 
volts continuous current. Corridor trains 
are to be employed, seven coaches form- 
ing a train, accommodating 500 passen- 
gers. Multiple control will be adopted, 
and the motor cars, of which there will 
be one at either end and one in the centre, 
will each be equipped with four 150- 
horse-power motors. Over sixty miles 
will be converted to electric traction, and 
the matter is being taken seriously in 
hand. The company clains that no other 
installation of this magnitude is contem- 
plated in Great Britain, and the general 
manager, while ridiculing any suggestion 
of the buying up of his company by Mr. 
Yerkes—as had been hinted in certain 
quarters—states that the two parties are 
working along very smoothly as regards 
the service and conversion of the Inner 
Circle. The Royal Commission on Lon- 
don Trafic can, of course, have no effect 
upon this undertaking, but it is interest- 
ing to note that practically all the bills 
seeking new “tube” lines in London have 
been suspended until the report of the 
commission is published, which some 
people prophesy will be in about two 
years’ time. It is certain that the com- 
mission has an enormous field of refer- 
ence, and very few agree with this policy 
of suspension, which is similar to that 
adopted when a joint committee went 
into the same problem two years ago. 


I mentioned some time ago that a 
committee had been appointed, which in- 
eluded among its members the president 
of the Institution of Electrical Engineers, 
to enquire into the dangers attending the 
use of electricity in mines, and to con- 
sider the advisability of framing regula- 
tions. A number of sittings have now 
been held by this committee, but not a 
great deal of technical evidence has as 
yet been called for. Every one seems 
agreed that regulations are needful, but 
none will venture suggestions as to their 
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nature. Many suggestions, however, have 
been forthcoming as to the manner of 
earrying the cables along the mines to 
prevent fracture and explosions of gas 
through arcing, and the utility of totally 
enclosed motors and coal-cutting ma- 
chines and other precautions. Probably 
for the first time, the next meeting will 
be public, so that a better idea of the 
views of witnesses will be forthcoming. 


The report of the Post Office Tele- 
graph Department shows that the deficit 
in this public service now amounts to 
nearly $5,000,000, and many people won- 
der why no official explanation is ever 
forthcoming. A question was put to the 
Postmaster-General in the House of 
Commons the other day apropos of this, 
and the reply was that no useful service 
would be accomplished by the appoint- 
ment of a committee to enquire into the 
matter, as was suggested. The questioner 
was told that the public preferred facili- 
ties as a return upon their money. At 
a recent date, too, a deputation waited 
upon the Postmaster-Gencral, urging the 
increase of the underground telegraph 
wires to the North of England and Scot- 
land. During the recent gale much dam- 
age was occasioned to the open-air serv- 
ice, and the reply elicited was the 
most encouraging that has been meted 
out for a long time; viz., that the govern- 
ment proposes to ask for £131,000 to ac- 
complish this object. 


Matters relating to telephony are now 
rather quiet, and very little of importance 
can be reported. Customers of the 
General Post Office in the West End of 
London have been complaining that al- 
though their wires have been laid for 
eighteen months there seems little pros- 
pect of connection to a switchboard. The 
reason for this would appear to be some 
delay in the acquisition of a site for the 
exchange, and the best that ean be of- 
fered at present is a further delay of over 
six months. The Secretary for Scotland 
has authorized the Glasgow corporation 
to borrow an additional £80,000 for the 
purposes of the municipal telephone sys- 
tem, and the Tunbridge Wells system has 
now been quietly handed over to the 
National company. By the way, it is 
noteworthy that the National company is 
building a new exchange in Glasgow on 
a different system from that adopted by 
the corporation; another instance of a 


difference of opinion as to what is up-to- 
date practice. 


At the annual meeting of the electrical 
section of the London Chamber of Com- 
merce, attention was drawn to the work 
of a special committee, designated the 
Earth Returne Committee, which has 
been successfully employed in combating 
the attempt of the gas and water com- 
panies to throw the onus of the question 
of alleged electrolysis of their pipes upon 
electricity supply undertakings. The 
committee in question, in cooperation 
with the Tramways and Light Railways 
Assoviation, has interviewed the authori- 
ties of Parliament and enlisted their sym- 
pathy on the side of the electrical in- 
dustry, with the result that the threat- 
ened injustice referred to has been 
averted and the onus properly appor- 
tioned. Other good work accomplished 
by the electrical section of the London 
Chamber of Commerce during the past 
twelve months has been the support of 
the Institution of Electrical Engineers in 
its deputation to the Board of Trade re 
electrical legislation, and many other 
matters of minor importance but having 
a great bearing upon the industry. 


A peculiar libel action has just been 
averted in the law courts here. An action 
for libel was pending on the part of Mr. 
Henry Wilde, F. R. S., against Dr. 
Silvanus P. Thompson, F. R. S., for 
using the word “dynamo” in connection 
with other machines than those devised 
bv Mr. Wilde. On the face of it, the 
action seemed absurd, inasmuch as this 
was the first time that any man has laid 
a claim to the exclusive use of a word m 
the English language. Dr. Thompson, 
however, appealed to the courts to quash 
the action on the ground that it was 4 
frivolous one, and the courts have de- 
cided in favor of him, the judge remark- 
ing that he had a difficulty in giving his 
decision with becoming gravity. 


The Institution of Electrical Engi- 
neers has just issued a set of general 
rules recommended for wiring for the 
supply of electrical energy. A great 
deal of labor has been expended in bring- 
ing to bear upon the drafting of these 
rules the very latest practice, owlDg to 
what the Institution has considered the 
divergency and incompatibility of the 
existing rules issued by fire officers and 
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others. It is hoped that this new set will 
supersede the old ones, and thus grad- 
ually introduce uniformity and standard- 
ization. They are to be sent to supply 
engineers, consulting engineers, fire of- 
ficers and contractors, and a standing 
committee will promptly deal with all 
suggested improvements. The list of 
rules is a very complete one, and includes 
a table showing maximum currents, thick- 
ness of dielectric and insulation resist- 
ance for copper conductors, insulated and 
laid in casing or tubing. The multi- 
plicity of present wiring rules rendered 
necessary some such action as has been 
taken by the Institution, and it is to be 
hoped that they will be well received in 
all quarters. 


At the British Institution of Elec- 
trical Engineers on February 26, Mr. J. 
Stottner gave an interesting account of 
what has been done in Germany with the 
Nernst lamp, a piece of electrical appa- 
ratus which has, during the past few 
years, been gradually gaining ground in 
Great Britain. In an attempt to discover 
a substitute for the carbon filament, with 
its vacuum globe, Jablochkoff took out a 
patent in 1877 for a lamp in which the 
illuminating body consisted of kaolin and 
similar refractory earths, which became 
conductors of electric current as soon as 
heated to a certain temperature. This 
lamp had a very low efficiency, however, 
and also necessitated very high-tension 
currents, and, as well as many other at- 
tempts which Mr. Stottner did not enu- 
merate, proved a failure. Coming at 
once to the invention of Professor Wal- 
ther Nernst, in 1898, various stages of its 
progress were detailed. The filaments of 
all these lamps are now made of rare 
earths, principally zirconia. The earlier 
tvpes had no automatic heater, and the 
filament or glower had to be heated to a 
temperature of about 900 degrees centi- 
grade by means of a spirit lamp or match, 
in order to make it a conductor. The 
very first lamp brought out had a 
straight filament, the compensating re- 
sistance (or bolstering resistance, as it is 
termed on the Continent) of which con- 
sisted of a fine platinum wire and was 
arranged in parallel with the filament at 
a distance of about one-quarter inch. 
The second type had its filament bent 
in a similar manner to the first Edison 
bamboo carbon incandescent lamp, and 
was in the shape of a horseshoe, the 
burner could be exchanged, and the globe 
was open at the bottom to facilitate the 
artificial heating of the filament. The 
bolstering resistance consisted of fine 
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platinum wire wound around two small 
porcelain tubes, and was exposed to the 
air to obtain a better cooling effect. The 
next improvement was to wind the bol- 
stering resistance on one small porcelain 
tube only, and to partly cover it with 
kaolin. Then the resistance was made of 
thin iron wire wound on a very small 
kaolin tube, which was sealed and en- 
closed in a glass tube, which was evacu- 
ated and filled with hydrogen gas. Plati- 
num was, however, again resorted to for 
the resistance, and in the fourth type of 
lamp a large loop consisted of the resist- 
ance, very similar to that employed at 
present. In this type, too, the filament 
and resistance were fixed on a porcelain 
base. All the lamps hitherto, however, 
suffered under the difficulty that they had 
to be heated by means of a spirit lamp or 
match, and the Paris Exhibition of 1900 
forcibly brought home to the German 
manufacturers the vital necessity for 
automatically heating the filament. In 
the sixth pattern of lamp turned out, 
the design assumed very much the shape 
of the present-day product. It had a 
heater in the form of a coil, in the centre 
of which the filament was placed. The 
remainder of the parts remained fairly 
constant, but the filament was arranged 
vertically to the base. After this, with 
but few modifications, the lamps were, for 
the first time, produced in large quanti- 
ties in two types: “A” type, with large 
body and globe, and “B” type, with small, 
round globe and body, so arranged that 
it could be used in an ordinary Edison 
screw lamp socket. 

The “A” lamps were for currents up to 
one ampere and had to be separately con- 
nected in a similar manner to an arc 
lamp. They were manufactured for an 
energy consumption of forty to eighty 
watts, and potentials of 110 and 220 volts, 
respectively. The bolstering resistance 
consisted of platinum wire, as in the 
majority of the earlier types. In this 
type, too, the magnet of the automatic 
cutout received its final shape, being 
marked by very small masses of iron and 
a very light spring, and, in consequence 
thereof, a very small amount of energy. 
Nowadays, the “A” type of lamp is 
manufactured for one ampere up to 150 
volts, and for one-half and one ampere 
up to 250 volts. 

Mr. Stottner, who showed a whole 
range of specimens of the progress of the 
lamp from the beginning, concluded his 
short account by remarking that, after a 
study of the designs and principles of 
the Nernst lamp manufactured in the 
United States, he had come to the con- 


549 


clusion that Europe was at least as up 


to date as America. A W. 
London, England, April 4. 
me 
Electric Lighting in a Dynamite 
Factory. 


The dynamite factory of Filiale Leim- 
bach, at Mansfield, Germany, at the be- 
ginning of last year installed a plant for 
lighting the buildings and grounds. The 
plant runs about 125 sixteen-candle- 
power incandescent lamps and six eight- 
ampere arc lamps, which would call for 
a 9.6-kilowatt dynamo. Since, however, 
not all of the lamps are burning at the 
same time, a machine with an output of 
8.25 kilowatts has been installed. This 
is driven from a line shaft by means of 
a friction clutch, the line shaft being 
driven through belts and gears by a single- 
cylinder horizontal slide-valve engine. 
There is also a storage battery of sixty 
cells and a capacity of 216 ampere-hours 
at a three-hour discharge rate, the maxi- 
mum allowable rate being seventy-two 
amperes. Within the station all leads are 
run under the ground, consisting of lead- 
covercd armored cable laid in asphalt. The 
end cell conductors in the battery room 
are heavy bare copper wires, supported 
on insulators and painted with an acid- 
resisting lacquer. The distributing mains 
are run both underground and overhead 
to tha various buildings. The under- 
ground conductors are armored lead- 
sheathed cable laid in asphalt. The over- 
head conductors are carried upon poles 
of impregnated pine, cight metres long 
and twelve centimetres in diameter at the 


top. At all buildings where there is a dan- 
ger from explosion or of corrosion from 
acid vapors, the wiring and lamps are 
kept on the outside. A special water-tight 
switch is placed on the outer wall, and the 
lamps are hung so as to shine in through 
the windows. ‘The incandescent lamps 
are covered with an extra globe of stout 
glass, which, in turn, is protected by a 
wire guard. ‘The arc lamps are used for 
lighting the roads and grounds, incan- 
descent lamps being used wherever there 
is danger from explosion. 

< 

Automobile Testing. 

The mechanical engineering depart- 
ment of the University of Illinois is con- 
ducting a series of tests upon an auto- 
mobile furnished by the Packard Motor 
Car Company. From these tests the me- 
chanical and commercial efficiency of the 
car will be determined. 

The new 120-kilowatt Westinghouse 
polyphase generator, which was installed 
in the University power plant about six 
weeks ago, has been tested by the depart- 
ment of electrical engineering, full load 
being applied to the machine, 
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THE ELECTRODYNAMIC CONDENSER. 


BY JAMES SWINBURNE. 


In his recent presidential address, read 
before the British Institution of Elec- 
trical Engineers (see ELECTRICAL RE- 
VIEW, January 24), Mr. James Swin- 
burne referred to the electromagnetic 
condensation. The following note, re- 
printed from the London Electrician for 
March 27, is in further explanation of 
the principle of this interesting appara- 
tus. 

The theory of this machine is very sim- 
ple. There is a coil of wire suspended so 
as to be free to vibrate in a strong field. 
In the diagram, A, the field magnet, is 
made of soft steel, B is the exciting coil, 
and C the armature coil, held by weak 
springs tending to hold it half way up 
the circular gap, in the position shown. 

The instantaneous pressure, E, on the 
terminals must, neglecting resistance, be 
proportional to the number of “lines of 
induction” cutting the conductors, and 
therefore proportional to the speed at 
which the coil is moving. We thus have 


í dt 
where k is the constant, and z is the dis- 
tance which the coil has moved, and ¢ is 
time. 

The instantaneous current automatic- 
ally sets itself to give the acceleration 
necessary to give the speed d z/d t neces- 
sary to give the pressure E, We there- 
fore have 
d'z 
de?’ 

l being a constant. The current there- 
fore varies as the rate of increase of the 
pressure, or 


C,=1 


i dt 
where m is another constant. This is 
the equation of the current and pressure 
in the case of a condenser, so the machine 
acts as a condenser. 

In these equations the constants in- 
volve B, the induction ; so the equations 
are accurate only while the coil is in the 
field. Obviously, the current will be- 
come enormous if the coil comes out of 
the field-gap. 

The principle is the same as that of a 
moving coil galvanometer with the coil 
suspended so as to be practically free to 
turn. I pointed out many years ago that 
such an instrument would act as a bal- 
listic galvanometer or quantity meter. It 
will indicate either / E d £ or Q (through a 
shunt) as long as they are within its 
range. If the coil is wound on a copper 
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former it will measure Q without an ex- 
ternal shunt. In the same way, a small 
motor whose armature runs freely would 
measure Q if it had a brake, but if it has 
none it will measure / E d £, or if it has a 
circuit in shunt to its armature will meas- 
ure Q. This kind of meter, with no re- 
volving brake, is in commercial use. The 
O’ Keefe meter is well known. 

In order to get an idea of the size and 
output of an electromagnetic condenser a 
numerical example may be worked out. 
Let us take B at 16,000 C. G. S., fre- 
quency / at 50 periods per second, the 
stroke or amplitude of the coil as 4 cm., 
the number of turns n as twenty, and the 
total cross-section of copper as 1 sq. cm. 
The mass m of the copper, neglecting in- 
sulation, is then 1,410 grammes, the 


radius r being 25 cm. As the coil moves 
8 cm. per period, and the frequency is 
50, its mean velocity is 400 cm. / sec. 
The mean electric pressure is then 


Emen = 10°*2 rar B oe = 200 volts, 
so the effective pressure is 200 x 1.11 


= 222 volts, if the pressure varies har- 
monically. 

As the acceleration is the rate of in- 
crease of the speed, and as the speed 
varies with the instantaneous pressure, if 
the instantaneous pressure varies as the 
sine of an angle, the current must vary 
as its cosine, so that there is a leading 
current, as in a condenser, and the 
acceleration, of course, varies harmonic- 
ally, too. 

The average speed of the coil is 400, 


so its maximum speed is 400 5 = 630 


ecm./sec., and it rises to this speed in 
quarter of a period, so that its mean ac- 
celeration is 126,000 cm./sec.*. From 
the formula for the current, 


dx 
©, = 10m —-/2arnB, 


we find the mean current is 35.25, and 
the effective current 39 amperes. The 
apparent power is thus 8,600 watts, 
and the armature loss about 2 per cent. 
Obviously the machine will not do for 
low frequencies. M. Leblanc has, how- 
ever, used a dynamo or motor as a con- 
denser for currents of very low fre- 
quencies. The principle is just the same. 
The dynamo machine runs backward and 
forward, of course, with no external load 
on it. 


Vol. 42—No. 16 


Washington, D. C., Branch of the 
ALE E 

A branch of the American Institute of 
Electrical Engineers was organized in 
Washington, D. C., on April 9. After 
some preliminary discussion by members 
of the Institute residing in that city, a 
well attended meeting was held in the 
Columbian University, at which a per- 
manent organization was effected and the 
following-named officers were elected : 
Chairman, Dr. Frank A. Wolff, professor 
of physics and electrical engineering, Co- 


lumbian University; secretary, Mr. 
Philander Betts, electrical engineer, 
Potomac Electric Power Company; 
executive committee, Colonel Samuel 


Reber, U. S. A.; Mr. W. H. Tapley, elec- 
trician, Government Printing Office, and 
Mr. E. E. Clement, patent attorney and 
formerly chief examiner in the electrical 
division of the Patent Offce. 

After the election of officers and the 

transaction of other routine business, the 
following Institute papers were presented : 
“Interference Between Telephone and 
High-Tension Power Lines,” by Paul M. 
Lincoln, read by Mr. Betts; “Burning of 
Wooden Pins,” by C. C. Chesney, read by 
Mr. J. H. Finney; “Testing of the In- 
sulators,? by F. O. Blackwell, read by 
Professor Wolff. These subjects were 
generally discussed and much valuable in- 
formation was elicited. Captain Edgar 
Russel, of the Army Signal Service, gave 
an interesting account of his experience 
with the insulation of telegraphs and tele- 
phone lines in the Philippines, where the 
most peculiar and serious difficulties en- 
countered were the destruction of wooden 
pins by ants and the deterioration of the 
insulation caused by the nests of mud 
wasps. 
President Needham, of Columbian 
University, has offered the new organiza- 
tion the use of one of the lecture halls in 
the college building, and monthly meet- 
ings will hereafter be held in that place. 
Among the Institute members re- 
siding in Washington are Dr. Alex- 
ander Graham Bell; George West- 
inghouse; Professor Cleveland Abbe, the 
original prophet of the Weather Bureau; 
Mr. U. N. Bethel, president of the Chesa- 
peake & Potomac Telephone Company; 
Colonel Samuel Reber, Captain Edgar 
Russel and Lieutenant George O. Squier, 
of the United States Army; Captain 
Walter E. Chappell, United States Navy ; 
Oscar T. Crosby and George C. Mavnard, 
former vice-presidents of the Institute; 
Professor Edward B. Rosa, of the Na- 
tional Bureau of Standards; Professor 
Daniel W. Shea, of the Catholic Uni- 
versity; Professor Wolff, of the Colum- 
bian University; Frank L. Freeman, Ed- 
ward E. Clement, Philip Mauro, Joseph 
Lyons, Charles L. Sturtevant, electrical 
experts and patent attorneys; Mr. Walter 
C. Allen, electrical engineer of the Dis- 
trict of Columbia; Mr. W. H. Tapley, 
electrician of the Government Printing 
Office; Louis D. Bliss, principal of the 
Bliss Electrical School, and Mr. Philan- 
der Betts, of the Potomac Electric Power 
Company. 
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THE DESIGNING OF TELEPHONE 
APPARATUS— X1X. 


BY W. A. TAYLOR. 


The number of kinds and the resistance 
of the various windings of relays are, of 
course, numerous, and according to the 
uses to be made of the piece of apparatus. 
The non-inductive relays, previously de 
scribed, have their uses where it is essen- 
tial to have a relay which permits the 
passage of telephonic currents and at the 
same time acts as an electromagnetic de- 
vice. A modification of the non-inductive 
relay previously described, is shown in 
Fig. 53 in diagram. A, is the usual Nor- 
way iron core; C represents the winding, 
and B is a copper tube, fitting over the 
core. This tube acts in a similar way to 
the short-circuited winding, as previously 
described. It is, in truth, a winding of 
one turn. It is not necessary to have 
this tube insulated from the core, but the 
material, in order to give the best service, 
should be of copper. The voltage of the 
current induced in this tube is so low 
that any material resistance destroys the 
good effect. Such a relay as this acts 
slowly, both in pulling up the armature 
and in letting go. The time element is 
sometimes useful as it may act with an 
auxiliary relay to produce a circuit-effect 
which requires the auxiliary relay to act 
first. 

Fig. 54 illustrates another form of 
winding in which there are two coils, A 
and B. This is the usual form of bridged 
relay used in the talking circuit. In order 
to retain the balance of the line the two 
coils are wound upon the relay and the 
battery so connected that a coil is in- 
terposed between each side of the line 
and the battery. This winding is used 
in a certain type with the difference that 
one winding is opposed to the other. 
When such is the case, a current passing 
through the two windings in series will 
not cause the armature to be attracted. 
The coil next to the armature must have 
a less number of turns than the other 
and there should be an iron shell over 
the spool. When the relay is excited one 
pole is at a point in the core designated 
by C, while the point D of the shell is 
the other pole. It would seem curious 
at first why the armature docs not pull 
up at all times, and if it were not that 
there is a large air-gap between the poles 
C and D it would pull up. The lines of 
- force due to the coil, B, flow more easily 
through the magnetic circuit by way of 
the armature and through the entire 
length of the core than through the air- 
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gap between C and D; likewise the lines 
of force due to coil, A, more readily pass 
through the same path but in an opposite 
direction. There is, therefore, a neutrali- 
zation, so that the armature does not act. 
The reason that coil B must be greater 
than A is because of the leakage of the 
lines of force. Part of them do not get 
far enough to operate the armature. This 
relay has the advantage of having a 
neutralizing winding which has a high 
impedance at all times. It is not possible 
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to design this relay to balance at all volt- 
ages. It is hardly possible for any voltage 
except that usual in central energy work. 
It should be wound strictly according to 
turns, as all relays having more than one 
winding should, especially if placed in 
the talking circuit. 

Impedance Coils—It is frequently 
necessary in a circuit to introduce im- 
pedance when it is not necessary to have 
a relay or other apparatus. This im- 
pedance is merely a coil of wire with an 
iron core. The core, if solid, should be 
of soft Norway iron. Sometimes, how- 
ever, the core is composed of soft iron 
wire like the core used in an induction 
coil. An iron shell should cover the coil 
entirely. This is for two reasons. With 
the iron shell the magnetie circuit is 
closed and a higher impedance is pre- 
sented to the passage of alternating cur- 
rent. There is not any appreciable differ- 
ence in the impedance of the coil to al- 
ternating current with a frequency as high 
as that of the voice when there is an 
open magnetic circuit, but there is quite 
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a difference when a low-frequency cur- 
rent passes, such as that of the ringing 
power. The main reason for the iron 
shell 1s to prevent electromagnetic in- 
duction to adjacent coils. Generally 
there is a number of impedance coils 
used where any is necessary, and as it is 
best to locate these close together there 
would be an immense amount of cross- 
talk in the system unless the coils were 
encased. 

Lamps—The signal lamp of an ex- 
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change is one of the most particular 
points, as upon it depends the subscriber’s 
ability to attract the operator’s attention. 
The casual observer would not take much 
more notice of the signal lamp than he 
would of the average incandescent lamp 
used for illuminating purposes, except, 
perhaps, to comment upon its small size. 
There is one point necessary with this 
lamp which the other classes of incandes- 
cent lamps do not require, and that is 
they must be able to stand without injury 
a voltage greatly in excess of their nor- 
mal rating. These lamps are lighted by 
the current from a storage battery, whose 
voltage will vary a great deal from the 
time it is freshly charged to the time it 
is ready to be charged again. Where 
there are ten cells of storage battery, the 
initial voltage may be as high as twenty- 
four, and the lowest voltage about eight- 
een. The lamp must then burn bright 
enough to be readily seen on the lower 
voltage, and it must be able to stand the 
higher voltage without quickly burning 
out. It took a number of years’ experi- 
menting before a really first-class switch- 
board lamp was made. Now, a good 
lamp should stand burning at full candle- 
power very nearly as long as any other 
lamp, and, at the same time, it will work 
nicely on the high voltage. With the 
short periods of use in the switchboard, 
a lamp will last for years before giving 
out. 

The lamp commonly used in switch- 
boards is rated at one-third candle-power 
and has a voltage as high as forty, and at 
any point under that, if desired. No 
doubt, if called upon to produce them, 
the manufacturer could turn them out at 
even higher voltage. It becomes more 
difficult to make these lamps as the volt- 
age increases, because the filament must 
be made longer and finer. The average 
lamp is about one and one-fourth inches 
long and one-fourth inch in diameter, of 
cylindrical shape. 

The switchboard of the manual type 
has now reached almost perfection, 
mechanically and electrically; whatever 
changes which may occur will be along 
the lines of the smaller details and in the 
rearrangement of the circuits. Where 


the discipline of the office is good, an 
almost perfect service is guaranteed. It 
remains to be seen whether any improve- 
ment will be made in the automatic 
switchboard. The problem of automatic 
service is great because of the great com- 
plexity and therefore great cost. If the 
numerous contacts can be made to work 
perfectly, and if the cost can be held 
within the hounds of reason, there should 
be a great future for it. 
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Mr. Albert LL. Parcelle, of Boston, 
Mass., has obtained a patent on an induc- 
tion coil, whereby means are provided 
that are acted upon by a plurality of cir- 
cuits for effecting electrical impulses in a 
single circuit. Briefly stated, the inven- 
tion consists of an induction coil, com- 
prising two independent primary coils 
and a secondary coil common thereto, 
whereby the passage of a current of elec- 
tricity through either of the primary coils 
will effect the electrical condition of the 
secondary coil. The illustration shows 
the invention when embodied in a tele- 
phone. The telephone has a receiver cir- 
cuit including a secondary coil and two 
independent transmitter circuits, each 
having its primary coils in inductive re- 
lation to the said secondary coil. The 
transmitter circuits act to induce an 
alternating current in the receiver cir- 
cuit, the initial direction of the alterna- 
tions in the current caused by said trans- 
mitter circuits being opposite. This is 
achieved by employing transmitter cir- 
cuits whose currents are of opposite 
polarity, or in the case of circuits having 
currents of the same polarity by winding 
the coils of the primaries in said circuits 
in different directions. By this construc- 
tion and arrangement, together with the 
faci that the transmitters are so arranged 
that the variable resistance medium of 
one is compressed when the other is ex- 
panded, an increase in conductivity in 
one transmitter circuit is synchronous 
with the decrease in conductivity of the 
other transmitter circuit. It follows, 
therefore, that the current induced in the 
sccondary coil by the collapse or waning 
of the current in one transmitter cir- 
cuit is strengthened by. the simultaneous 
induction of current in the same direc- 
tion in said secondary coil by a current 
or increase in current in the other 
primary coil. The diaphragm upon 
which the sound waves impinge is con- 
nected with the movable members of the 
two transmitters, whereby the compres- 
sion of the variable resistance medium 
in one transmitter will be synchronous 
with the expansion of said medium in the 
other transmitter. The effect of this is 
a much more faithful reproduction of 
pitch, loudness, and timbre or quality of 
vocal sounds than has hitherto been possi- 
ble. In the cut, a b indicate two pri- 
mary circuits, each shown as including a 
battery, a! 64, respectively, although a 
single battery may be used if properly 
connected. The secondary circuit (indi- 
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cated at c) includes the telephone re- 
ceiver, cl, and the secondary coil, cê, made 
of fine wire in the usual way. The pri- 
mary coils, a’ b$, are wound upon inde- 
pendent cores, a+ bt, respectively. Each 
core consists, preferably, of fine, soft iron 
wires, bunched together in a semi-circu- 
lar form, covered with insulating mate- 
rial, the primary coils or windings ex- 
tending well up the ends of the cores. 
The two flat sides of the cores and their 
enclosing coils, when well covered with 
insulation, are placed together, whereby 
the two cores approximate a cylinder. 
The ends of the cores project some dis- 
tance beyond the spool of the secondary 
coil, and they diverge, whereby each core 
is substantially U-shaped to prevent ma- 
terial magnetic leakage. By virtue of 
the ends of the cores being widely sepa- 
rated, quick action in discharging is pro- 
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moted, especially when a direct current is 
employed for exciting them; but it will 
be apparent that where the current in the 
primaries is alternating then the ends of 
the cores may be brought together to form 
a closed magnetic circuit. A double 
transmitter, or two oppositely acting mi- 
crophones, is employed, as indicated 
somewhat conventionally. Two stationary 
members, a° 6°, properly insulated from 
each other, are used in conjunction with 
two movable members, aê b6, rigidly con- 
nected together, as by the pin or screw, 
d. The members may be made of carbon 
or other conducting material. Between 
each stationary member and its coacting 
movable member is placed a variable re- 
sistance medium, a’ b’, as the case may 
be, such as granular carbon. The vibra- 
tory diaphragm, e, is connected rigidly 
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to the member, aô, of the pin or screw, d. 
Operation — Assuming that the dia- 
phragm be moving inward, the variable 
resistance medium, a’, will be compressed 
and that at b? expanded. The conductiv- 
ity in circuit, a, will be increased, and a 
current flow from battery, a’, through 
primary coil, a’, around core, at. This 
induces a current in the secondary cir- 
cuit, c, in the opposite direction by rea- 
son of the magnetic lines set up in core, 
at. As the diaphragm springs back by its 
inherent resiliency, the current in circuit, 
a, is weakened and the collapse of the 
magnetic lines of force in core, at, in- 
duces a change of current in the second- 
ary, c®, opposite to the initial direction. 
Synchronously with the collapse of said 
magnetic lines, the granules, b7, are com- 
pressed, whereby a current flows from 
battery, b4, through primary coil, b3, in a 
direction opposite to the direction of the 
first mentioned current, through pri- 
mary, a’. Thereupon a current is in- 
duced in secondary coil, c, of the same 
direction and phase as that induced by 
the collapse of magnetic lines of force in 
core, a+, so that the full strength and 
benefit of both batteries are obtained at 
the time most desirable. This operation 
is repeated for each vibration of the dia- 
phragm. The two sources of electricity 
do not injure the microphones, or double 
transmitter, their effect and influence be- 
ing on the secondary only of the induc- 
tion coil. As they are both controlled 
bv a single diaphragm, they are always 
in proper phase relation to each other, 
so that at the impingement of each sound 
wave upon the diaphragm the batteries 
are thrown upon the line in succession, so 
as not to interfere with or counteract 
each other. 

A lock-out party-line telephone system 


having some distinctly novel features has 


been devised by Messrs. Charles L. Good- 
rum and Jacob W. Lattig, both residents 
of Philadelphia, Pa. The invention has 
for its object the production of a party- 
line system such that when the line is in 
use by one party the other parties whose 
telephone sets are in connection therewith 
can neither “listen in” nor call central 
nor each other until the line be again idle. 
In the operation of the system an excep- 
tion is provided for when it is desired to 
permit subscribers on the same line to 
converse. In such a case, specific action 
on the part of an operator at the central 
office or its equivalent is required, and in 
every case a call must first be made to the 
central office before communication can 
be had over the line. Such systems are 
usually designated “lock-out” party-line 
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systems, and this apparatus is designed to 
work with centralized or common battery. 
However, it can be adapted to other than 
common battery systems, and it will work 
equally well where selective or non-selective 
signaling is employed. The invention con- 
sists, essentially, in the employment at 
each subscriber’s station of a mechanical 
lock for the switch, a polarized control- 
ling magnet therefor having a biased 
armature normallv set to locking posi- 
tion, together with means to connect this 
magnet to one side of the line in initiat- 
ing a call, so that it will thereupon un- 
lock the switch if the line is idle, but re- 
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The patent on an electric controller in- 
vented by Mr. Frank A. Merrick, of 
Johnstown, Pa., has been purchased by 
the Westinghouse Electric and Manufac- 
turing Company. This electric controller 
is thus described by Mr. Merrick. My in- 
vention relates to the control of series- 
wound electric motors; and its object is 
to provide a controller therefore that will 
accelerate the motors and regulate their 
speed in a simple and efficient manner. 
The controller that I have provided is one 
of the general class known as “series- 
parallel controllers,’ which are more 


usually used to control electric railway 
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tain it locked if the line is busy. A 
source of energy is provided, connected 
across the line and divided in such 
fashion that normally the side of line 
above referred to will be at such a poten- 
tial and receive such a polarity as to en- 
sure the proper operation of the first lock- 
ing device brought into connection with 
the line by a calling subscriber, but after 
such subscriber shall have secured posses- 
sion of the line, the bridging of his tele- 
phone set there across will cause a reversal 
of the polarity, so that any locking de- 
vices thereafter brought into connection 
with the line will remain in locking posi- 
tion. When one party has called and 
thus obtained exclusive control of the 
line, if it is desired to permit another 
party to come in, means are employed 
whereby the polarity of current on the 
line may be momentarily reversed by the 
operator. As an incident to the opera- 
tion of the locking apparatus, a visual 
indicator is actuated at each station to 
display the alternative indications of 
“busy” or “O. K.” Any other desired 
legends may be substituted for these, or 
the indicator may be dispensed with. 


motors. My improvement consists in the 
construction and arrangement I employ, 
hy which certain novel steps or series of 
steps are provided to accelerate or regulate 
the motors at speeds higher than that 
ontained by placing the two motors, as 
units, electrically in series with each 
other. More particularly, these novel steps 
or series of steps constitute an advan- 
tageous way of changing two such motors 
from series to multiple in such a way that 
even though no external resistance be 
used the motors are not subject to abnor- 
mal rushes of current or dangerous in- 
ductive efforts. Morever, I am enabled 
to make this change without disrupting 
the main circuit and subjecting the con- 
troller to heavy sparking. In addition, 
in changing from series to parallel the 
intermediate speeds provided are such as 
to accelerate gradually and also to allow 
of positions at which the controller may 
rest for a considerable time to give a de- 
sired speed without injury to the motors. 
To these ends I connect to the controller 
a point on each field winding intermediate 
to its terminals and arrange the contacts 
on the controller, as hereinafter set out, in 
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such a way that at appropriate positions 
I can effect a short-circuit around a part 
of each field winding to provide safe 
positions in which the speed is increased 
by the weakening of the field magnet thus 
caused. I also so arrange the controller 
contacts and the connections therefrom 
to the motors whereby I may place one 
motor in parallel with the armature and 
a portion of the field winding of the 
other motor, the remaining portions of 
such field winding being in series with 
the two branch circuits, and therefore re- 
ceiving the current of the whole circuit. 
This novel step I have found to be an ex- 
tremely advantageous one, the motors 
dividing the work well without taking an 
unsafe current. The two steps here sug- 
gested are advantageously used together, 
for they can be made to give a nicely 
graded acceleration from a position in 
which the two motors, as units, are in 
series with each other to a position in 
which the two motors, as units, are in 
parallel with each other. The invention 
also relates to certain other combinations 
of contacts and connections which enable 
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me to efficiently change the connections 
from one step to another. In the more 
specific application of my invention the 
part of the field winding shunted by the 
controller at certain steps represents the 
entire winding of one or more of the 
field magnet poles. Thus in a four-pole 
motor I have shunted the winding of one 
pole. This pole therefore becomes a con- 
sequent pole during such time as its wind- 
ing is short-circuited, and I have found 
that this arrangement is attended with 
excellent results. An additional advan- 
tage of my invention is that I am enabled 
to provide a very simple arrangement of 
controller-contacts and one that may be 
cheaply constructed. 
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The Use of the Small Electric Motor. 

Mr. Frederick M. Kimball here gives 
a brief historical sketch of electric motors, 
and traces their development from the 
earliest type to the standard motor of 
to-day. The advance within the last ten 
years has been more remarkable than that 
which preceded it, and one can hardly 
mention any piece of apparatus of the 
size and weight which is sold for the 
price, and which embodies the results of 
more painstaking work on the part of 
designing engineers, and the expenditure 
of more money on experimental work, 
than the small motor of the present day. 
The advantages of the motor-drive are 
discussed, the point being made that the 
tendency at present is to locate new 
factories on the outskirts of the cities. 
This generally calls for the induction 
motor, but direct-current motors will be 
used for many years for power purposes 
within the district lying not far from the 
central station. When one considers the 
enormous amount of power generated and 
distributed for manufacturing purposes 
in the United States, and then remembers 
that probably less than seven per cent of 
all this power is distributed electrically, 
some idea may be formed of the possi- 
bilities yet unrealized by the use of elec- 
tric motors. It is estimated that there 
are at the present time not less than 60,- 
000 motors in use, exclusive of those used 
for railways, automobiles, fans and ele- 
vators, supplying something like 1,000,- 
000 horse-power, and representing an in- 
vestment of $12,000,000. The advantages 
of the electric motor for machine driving 
are pointed out, and it is said that there is 
no problem of more vital interest to the 
small manufacturer than that of obtain- 
ing a reliable, simple and continuous 
source of power. This question frequently 
causes the location of factories in out-of- 
the-way, badly ventilated and badly 
lighted shops. This could be avoided by 
adopting a motor-drive. The electric 
drive is, furthermore, economical because 
the user pays for only the power con- 
sumed. Another advantage is that by in- 
troducing indicating instruments the 
superintendent can frequently detect an 
excess use of power, and thus locale a 
badly working machine. This is a valuable 
feature of electric driving, as it often dis- 
covers the abuse of lathes and other ma- 
chines by the piece-workers having care 
of them. The final results of all these 
desirable features of the use of motors 
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are increased output, lower cost, higher 
quality of product, and larger profits.— 
Abstracted from the Engineering Maga- 
zine (New York), April. 
A 
The Lodge-Muirhead Wireless Telegraph 
System. 

In this article Mr. H. C. Marillier gives 
an account of the claims made for the 
Lodge-Muirhead wireless telegraph sys- 
tem, and describes the apparatus used. 
The system has been tried extensively un- 
der sea-going conditions, between a tem- 
porary station, near Holyhead, and one 
of the Johnston Line steamers, covering 
a distance of sixty-two miles. The test 
was so successful that the inventors now 
feel justified in offering it for commer- 
cial purposes as a practical working sys- 
tem. Distance has not been especially 
aimed at, more attention having been 
paid to securing clearness and accuracy. 
The fundamental patents on which the 
Lodge-Muirhead system depends were 
taken out in 1897, and provide for the 
following essentials: The combination in 
transmitting and receiving circuits of 
two capacity areas and an inductance coil 
is a vital element in a syntonic system of 
wircless telegraphy. The capacity areas 
may be regarded as the two coats of a 
Leyden jar spread out in space. Be- 
tween them is situated the spark-gap. 
Between the spark-gap and the lower 
capacity is the inductance coil, as well as 
the condenser, both being adjustable. 
Sir Oliver Lodge’s main idea in trans- 
mission has always been to obtain a suc- 
cession of waves of definite frequency, 
the accumulative influence of which 
would produce a perceptible effect upon 
a suitably tuned receiver, no matter how 
feeble the waves might be. The second 
point claimed by the inventors is the use 
of a transformer or ironless induction 
coil in the receiving circuit. The claims 
also cover the use of a condenser shunt in 
the coherer circuit, such as will enable 
that circuit to have a definite time period. 
The new coherer, of which an illustration 
is given, consists of a small steel disc, 
just separated from a column of mer- 
cury by a film of mincral oil. This is 
rotated slowly, the oil serving as an in- 
sulating layer until broken through by 
an electric wave. Contact to the disc is 
made by means of a copper brush press- 
ing upon the axle, while a steel spring 
tipped with felt rests upon the edge of the 
dise and keeps it clean. The coherer is 


placed directly in circuit with a siphon 


recorder, without the interposition 
of any relay, and is connected also 
with a potentiometer for the pur- 


pose of regulating the difference of 
potential at its terminals from 0.03 
to 0.5 volt. The signaling apparatus 
consists of a specialized Morse key, 
worked by hand; or, what is a distinctive 
feature of Dr. Muirhead’s improvements, 
an automatic signaling machine, used in 
conjunction with a perforator of special 
pattern. In either case, the local sig- 
naling circuit contains a transmitter de- 
signed to open and close contact at a 
definite rate the primary of the induction 
coil. This instrument is made up of two 
telegraphic sounders, cross-connected in 
such a way as to act reciprocally. An 
aluminum arm, fitted with a copper rod 
dipping into mercury, is attached to the 
armature of the second sounder, and the 
rapid make and break betwcen the cop- 
per rod and the mercury—about 600 
times per minute—serves to fix the fre- 
quency of the sparks. The function of 
this apparatus is to cut up the long-con- 
tinued contact of the Morse key into a 
rapid succession of sparks. If the rap- 
idity of the sparks is insufficiently great, 
the signal, as recorded by the siphon re- 
corder, becomes a broken or wavy line. 
The new coherer, in combination with a 
recorder, follows every fluctuation and 
peculiarity of the received waves, and in- 
dicates any inequality and uncertainty 
which may occur in the sparking trans- 
mitter.—A bstracted from the Electrician 
(London), March 27. 
A 

The Schuckert Surface Contact System. 

This system was first tried in Munich, 
from October, 1898, to February, 1899, 
at night, after the ordinary service had 
ceased. These trials proving satisfactory, 
permission was granted for trials to be 
carried out in the daytime, from February 
to November, 1899. As everything was 
still found to operate in a thoroughly 
reliable manner, the section was taken 
into ordinary service, of which it formed 
a part until October, 1901. The system 
will probably be tested in England on a 
relatively large scale. This article gives 
a complete description of the system, 
including recent improvements. The 
automatic switches are arranged in groups 
of thirty, spaced about 300 feet apart, the 
contact studs being spaced about ten 
feat. The switch apparatus isy fixed in 


April 18, 1903 


distributing boxes before leaving the 
factory. The boxes are erected complete, 
and are water-tight. The method of 
operation is as follows: When the cur- 
rent collector of the motor car touches 
the contact studs, a small current passes 
through an electromagnet, closing the 
circuit between the feeder and the con- 
tact stud. As the collector leaves the 
stud a current is sent through a second 
electromagnet, which opens the circuit. 
The four coils of these two magnets are 
arranged in a parallelogram, and} the 
armature which operates the contact arm 
is pivoted centrally between them. It 
can then swing into line with either 
diagonal. The magnetic force by which 
the switch is operated is so great as to 
exclude the possibility of contact stick- 
ing, and the only moving part of the 
switch is arranged in such a position that 
it can not touch or catch on any of the 
non-moving parts. The pivot is loose 
in its bearings. The contact plugs are 
of carbon. During the trial working of 
the system in Munich, no switch proved 
defective, and not a single carbon con- 
tact was changed. Special tests have 
been made in order to form an opinion 
as to the mechanical wear of the switches 
on lines with heavy traffic. By means of 
a motor-driven switching device a num- 
ber of these contacts were operated, 
working 8,000 times a day during six 
months. This period of work corresponds 
to an ordinary use of seven years, on an 
eighteen-hour service of cars passing 
every two minutes. The armature, with 
its carbon contact, was not subject to any 
appreciable wear during the test. The 
magnet coils are arranged in circuit so 
that there is a difference of but twenty- 
five volts potential on each coil; and a 
breakdown, due to defective insulation, 
is practically impossible. The current- 
collecting device consists of a linked 
chain, either end of which is attached 
to the point of the rail guards by means 
of a spiral spring and adjusting screw. 
The chain is suspended the full length 
of the car by a number of spiral springs. 
The collector is noiseless in operation, 
adapts itself to all unevenness of the 
track, and permits the use of studs pro- 
jecting but slightly above the pavement. 
When the current collector momentarily 
fails to act, and thus does not close the 
contact switch, the arrangement is so 
devised that the motors are connected 
as gencrators, when the electric brake is 
brought into operation, and are thus used 
to excite the contact studs. This excita- 
tion of the contact studs takes place even 
when the car is moving very slowly, but 
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only when the motor circuit is broken 
with the car under way. When the car 
is standing still, a small hand generator 
is used for this purpose. This is placed 
under the car seat, and is so geared that 
one turn of the crank is sufficient to 
operate it. It takes the place of the 
usual storage battery equipment required 
by other contact systems. A series of 
curves is given, showing the current con- 
sumption of a car in actual operation 
and under various conditions.—Ab- 
stracted from the Tramway and Railway 
World (London), March 12, and En- 
gineering (London), March 27. 
A 

High-Tension Switching on a Heroic Scale. 

In this article are given some of the 
details of the high-tension switching de- 
vices adopted by the Butte Lighting and 
Power Company, of Butte, Mont., in the 
receiving station in the city named. This 
system was designed to operate at 80,000 
volts, although up to the present time it 
has been possible to supply the full de- 
mand for power at 40,000 volts. The line 
is supported on No. 1 Provo type glass 
insulators, having a diameter of seven 
inches across the bell. There are four 
transformers of 330 kilowatts each, built 
by the General Electric Company, which 
transform this pressure from 80,000 or 
40,000 in star connection on the high 
side, to 2,200 in three-phase current for 
the local lighting and power circuits. 
Previous to filling the transformer case 
with oil, it was exhausted of air and the 
winding heated to expel any moisture 
which might be on the surface of the 
coils; and while in this vacuous condition, 
the oil was allowed to flow in. Insulation 
tests were made with the transformer at 
160,000 volts, but failed to develop any 
weakness. Tests were also made to de- 
tect dielectric hysteresis losses. The trans- 
formers were excited at double their nor- 
mal voltage on their low-potential side, 
and the losses were then measured with 
the high-potential windings separated 
into several sections, so that the maximum 
voltage generated was so low that no such 
losses could take place. The high-poten- 
tial windings were then connected in 
series, and the losses again measured, and 
they were found to be identical with 
those first observed, thus indicating an 
entire absence of dielectric hysteresis 
losses. The terminal cables have soft 
rubber discs projecting from them. This 
construction was necessary in order to 
break up the static charges which took 
place over the surface of the insulations 
when the transformers were under a 
strain of 100,000 volts between the wind- 
ings and ground. The line wires, which 
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are six in number, enter the building 
through the rear or casterly end, by means 
of high-tension plate-glass bushings. A 
wooden casing contains a piece of plate- 
glass which is thirty inches square and 
one-quarter of an inch in thickness. Two 
such casings and glass plates are sct into 
the brick wall of the station. In the centre 
of each glass plate is cut a hole approxi- 
mately four inches in diameter, into 
which is set a Provo No. 2 glass insulator 
from which the top has been broken off. 
The bells of these insulators flare out- 
wardly, and a glass tube is inserted into 
the openings that have been cut axially 
through the centres of the insulators. 
The wires run loosely through these 
window tubes, but are supported on pins 
and insulators placed beyond and with- 
out the point of passage. From the glass 
bushings the lines are carried down 
through one-quarter inch piping supported 
on standard insulators, to a sliding con- 
tact which rubs against a copper rod 
five feet in length, which is secured to 
a wooden framework through standard 
insulators. This rod forms the clip of the 
first high-tension break switch, for its 
point closes into a stationary socket which 
forms the terminal of a similar rod two 
feet in length, from the further end of 
which is suspended a high-tension fuse. 
The fuses used are of standard aluminum 
five feet in length, and covered with a 
thick woven tube of fibrous material, well 
impregnated with fireproof compounds. 
In line with these rods is a second station- 
ary socket, immediately after which is a 
high-tension break, similar in construction 
to the first, but having a length of eleven 
feet six inches; and upon the second 
sliding rod the sliding contact bears 
which carries current to the transformer. 
The heaviest arc that has been drawn out 
through the pulling of the switch has been 
broken by the upward movement of the 
arc before the switch terminals have been 
separated three feet. This marks the per- 
formance of the switch in carrying 100,- 
000 horse-power at 40,000 volts. When 
the switch is opened slowly at a pressure 
of 40,000 volis, while the transformers 
are excited, but are carrying no load, the 


arc waves up in a ragged, inverted V-shape 
until the switch points have been separated 
ten or twelve inches, when it breaks. With 
the ten-foot switch open and no capac- 
ity beyond the smaller switch, except that 
of the fuse and four feet of switch rods, 
the are will hang on in a thin thread until 
a separation of three or four inches causes 
it to break. The lightning arresters possess 
no unusual features, being of the ordinary 
Wirt type—A bstracted from the Journal 
of Electricity, Power and Gas (San 
Francisco), March. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRIC 


Asbestos High-Pressure Packing 
Rings. 

The accompanying illustration is a re- 
production of a photograph of an asbes- 
tos high-pressure packing ring which 
was removed from the stuffing box at the 
steam end of a Worthington duplex com- 
pound steam pump. This packing had 
been in constant use for six years, with- 
out causing the engineer the slightest 
trouble, and was in such condition as to 
permit of further efficient service. The 


Aspestos H1iau-PRESSURE PaCKING RING. 


rod is still perfectly smooth. This pack- 
ing has been working continuously under 
125 pounds pressure, the pump capacity 
being 3,000,000 gallons every twenty-four 
h urs. ‘This packing is manufactured 
by the H. W. Johns-Manville Company, 
100 William street, New York city. 


The Angulator. 

From time to time it becomes evident 
that disinterested parties favor a method 
of determining the real value of an in- 
candescent lamp as a source of light, by 
calculating the spherical candle-power 
of the lamp, and considering this in 


we 
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Fic. 1.—THE ANGULATOR. 


connection with the actual current re- 
quired to operate it, in preference to 
measuring the illuminating value of the 
lamp, based on the horizontal intensity 
of the rays of light. 


One of the arguments, however, against 
rating lamps by their spherical candle- 
power is that the apparatus for securing 
a correct result is delicate and of high 
cost for proper construction. It is also 
necessary to determine the spherical 
candle-power to take numerous readings, 
which require considerable time, and 
this is viewed with more or less disfavor 
from a commercial standpoint. 

Professor C. P. Matthews, of Purdue 
University, is among the number who 
have devoted considerable time to the 
solving of this important question. Pro- 
fessor Matthews has invented a very satis- 
factory apparatus for determining the 
spherical candle-power at a single read- 
ing. Professor Sharp, of Cornell Uni- 
versity, has also devoted much time to the 
solving of the problem, and has prepared 
a method of calculating the spherical 
candle-power of lamps having various 
forms of carbon. Professor Sharp’s method 
consists of determining the mean hori- 
zontal candle-power in the regular man- 
ner, and then making one measurement 
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Fic. 2.—THE ANGULATOR. 


through the tipped end of the lamp, 
multiplying the mean horizontal candle- 
power by 0.8 and the tipped end meas- 
urement by 0.3. The sum of the two re- 
sults would be very close to the real 
spherical candle-power of the lamp. 

The Shelby Lamp Company, of Shelby, 
Ohio, is now placing on the market an 
angulating device which readily fits into 
the socket of any standard photometer. 
One view of this device is shown in Fig. 
1. By the aid of this apparatus the hori- 
zontal candle-power can be determined, 
and the lamp can then be turned so that 
the light may be measured at any angle, 
as shown in Fig. 2. One of the strongest 
claims of the Shelby company for its in- 
candescent lamps is in the construction 
of the filament, which is so designed that 
the greatest amount of light is delivered 
through the end opposite the base of the 
lamp, and at an angle of forty-five de- 
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grees thereto. * This angulator has been 
designed with a view of placing at the 
disposal of every owner of a photometer a 
method of determining the value of his 
lamps, regardless of whether the lamp is 
used for general illumination or for local 
illumination. The value of the lamp used 
for general illumination can only be de- 
termined by considering the light emitted 
in all directions, and it is claimed that 
the light used for local illumination 
should be delivered through the end of 
the lamp opposite the base. 


New Type 220-Volt Lamp. 
The Standard Electrical Manufacturing 
Company, of Niles, Ohio, is placing on 
the market a new type of 220-volt lamp. 
This lamp, the manufacturer claims, 
possesses features of great practical value. 
The manufacture of the ordimary type 


New Type 220-Vott Lamp. 


of 220-volt lamp presents some mechanic- 
al difficulties which the lamp-maker he 
expended many efforts to overcome. 

the filament is made long enough to allow 
of any treatment, there is difficulty m 
securely anchoring it, due to the liability 
of the coils jarring together; and at the 
same time, if a filament is made short 
enough to be rigid, the resistance js con- 
siderably reduced. The question of using 
untreated filaments is more or less ope 
and it is often stated that filaments ©” 
be made of such superior quality that 
they will give fairly good results without 
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further increasing their density by the 
deposit of carbon upon them. 

The advantage claimed for this new 
type of 220-volt lamp is that before treat- 
ment the filament has a cold resistance of 
approximately 2,400 ohms. This allows 
the resistance to be decreased to about 
1,600 ohms by the ordinary methods em- 
ployed in the 110-volt lamps; that is, by 
depositing graphitic carbon in its densest 
shape on the filament, thus ensuring after 
givan efficiency practically the same 
curve for the maintenance of candle- 
power that the 110-volt lamps show. The 
Standard Electrical Manufacturing Com- 
pany claims that with this lamp, contain- 
ing the treated filament, a three and one- 
half watt, 220-volt lamp is perfectly 
feasible, and that it will also be possible 
to produce, without any great difficulty, 
a satisfactory lamp of as high a voltage 
as 300. 


—— — o> 


` Electric Vehicles. 

The accompanying illustrations show 
two types of electric vehicles manufac- 
tured by the Buffalo Electric Carriage 
Company, Buffalo, N. Y. 

Fig. 1 shows the Buffalo stanhope, 
which is built for all classes of service 
as a pleasure vehicle. The front axle is 
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ings throughout. The wheels are entirely 
The 
tires are one and three-quarter inches in 


of wood, with solid rubber tires. 
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seat is forty-one inches wide, giving am- 
ple room for two persons. The style of 
top is the Victoria design, and is of 
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Fie. 1.—BUFFALO ELECTRIC STANHOPE. 


Fie. 2.—Burra.Lo ELECTRIC GOLF BRAKE. 


of steel, one and one-quarter inches in 
diameter, the back axle being one and 
three-quarter inches in diameter. Four 
elliptic springs ensure easy riding, and 
the machine is constructed with ball-bear- 


front, and two inches in back. The 
reaches are made of a fine quality of 
hickory, and the body panels of thor- 
oughly seasoned wood of a nature which 
obviates any danger of cracking. The 


leather, with leather on the fenders and 
dasher. The upholstering and carriage 
fittings are of the latest carriage design, 
and the aim is made to make this feature 
very satisfactory. ‘The equipment con- 
sists of one two and one-half horse-power 
motor, which, it is claimed, will develop 
ten horse-power for a period of five min- 
utes, if required; also one electric brake 
in the motor, and one double friction 
brake, capable of stopping the vehicle 
when going at full speed, within fifteen 
feet. The battery consists of forty cells, 
giving eighty volts, with a capacity of 
four hours on discharge with the highest 
rate of speed on the level. This is claimed 
to ensure fifty miles on one charge on 
fairly level streets. The controller gives 
six forward speeds and four backward 
speeds. The highest speed is seventeen 
miles per hour. 

Fig. 2 shows the electric golf brake 
manufactured by this company. The con- 
struction is very much the same as the 
stanhope, with the exception that two 
motors are used instead of one, with 
heavier springs and axles. The seats are 
wide and comfortable for three grown 


persons on each seat. This machine has 
six speeds, the highest being about seven- 


teen miles an hour, and, it is stated, will 


make fifty miles on a single charge. 
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A Test of an Oil Separator. 

A great deal of trouble has been ex- 
perienced by the users of steam appa- 
ratus, due to the presence of cylinder oil 
in the water from the condenser. Many 
elaborate and expensive systems of filters 
for filtering the condensed water, com- 
bined with an oil separator in the ex- 
haust between the engine and condenser, 
have been developed and worked with 
more or less success. Because of this 
difficulty there has been a somewhat 
popular use of jet condensers in both 
large and small plants. 

In the accompanying engraving is 
shown the “Utility” oil separator. This 
separator has been on the market since 
1898, and is now installed in many rep- 
resentative steam plants. The manufac- 
turer claims that it will clean the steam 
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pump governor, as shown in the figure, 
and are then pumped to the sewer. Re- 
ferring again to this test, the engine was 
a 250-horse-power Ball engine at the 
Brooklyn Navy Yard. ‘Two tests were 
made. In the first, a half pint of oil was 
sent through the lubricator of the en- 
gine during an hour’s run, and in the 
second test an entire pint was used and 
passed through the engine in the same 
time. The “Utility” separator was con- 
nected between the engine and a surface 
condenser, and by means of pumps, sam- 
ples of water containing the oil separated 
from the exhaust steam were taken from 
the separator; and samples of the con- 
densed water were taken from the con- 
denser after the separation of the oil. 

By comparing the amount of oil in 
the sample with the amount of oil which 
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so that all exhaust condensation can be 
returned without injury to the boiler. 
Chemical tests of the condensed water 
under analysis, it is stated, have shown 
that where these separators have been 
doing service for years, the water has 
been rendered perfectly applicable for 
renewed use in the boiler. 

On March 24, 1903, a test was made 
by Professor F. R. Hutton, a member of 
the Society of Mechanical Engineers, on 
a “Utility” oil separator connected be- 
tween an engine and condenser. In this 
installation a standard size of separator 
was used for a twelve-inch exhaust pipe, 
the separator being forty inches in di- 
ameter and ninety-six inches long. The 
space between the nozzles—sixty inches— 
was filled with a series of baffling or 
separating plates, made with iron chains 
suspended in a semi-circular frame. 
Under the temperature the oil and water 
arrested by the chains must drip to the 


passed through the engine, and the total 
weight of water condensed and water 
withdrawn from the separator, 
the result showed that in the first 
test ninety per cent of the oil 
was caught in the separator, and 
that of the mixture of water and 
oil issuing from the condenser, 
only 0.0008 per cent was oil. 
This separator is manufactured 
and sold by the Standard Steam 
Specialty Company, New York 


city. 


=_> 
The Calculagraph. 

In the accompanying illustra- 
tion is shown a calculagraph, and 
the same machine mounted in the toll 
desk of a toll line switchboard. This 
apparatus is designed so that the visual 
and manual operation of noting elapsed 
time and computing the cost of such is 
done automatically by a single operation. 
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This machine mechanically subtracts 
the time of commencing from the time 
of finishing, and prints the difference— 
the elapsed time—in hours and minutes. 
This machine requires no skill to operate, 


CALCULAGRAPH. 


a card being pushed into a slot and a 
lever being pulled down. 

The number of calculations a single 
instrument is capable of making is only 
limited by the number of cards it is pos- 
sible to push consecutively into the slot 
during a given time. 

Special caleulagraphs are made for use 
in particular industries. ‘The one shown 
in the accompanying illustration is for 
timing conversations held over telephone 
toll lines where the charge for service is 
based on the length of time a circuit is 
used. In this case instruments are pro- 
vided which record the elapsed time in 
minutes and quarter minutes. These 
machines are now in use in a number of 
telephone exchanges in the United States, 


CALCULAGRAPH MOUNTED IN TELEPHONE SWITCHBOARD. 


and the manufacturer claims that 
wherever a trial has been given the 
satisfaction has been complete. 

This machine is made by the Calcu- 
lagraph Company, 9 to 13 Maiden lane, 
New York city. 
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Automatic Switches. 


In the accompanying illustration is 
shown a type of automatic switch manu- 
factured by the General Incandescent Arc 
Light Company, New York city, which 
the maker claims possesses several fea- 
tures which make it a valuable addition 
to this field. These switches are made 
either one, two or three-pole, for service 
on voltages up to and including 250 volts, 
and to carry currents up to 200 amperes. 
The demand, however, for switches of 
larger sizes has necessitated the design 
of larger capacity apparatus for these 
voltages, and this company ‘has now in- 
stalled automatic switches which are de- 
signed to continuously carry as much as 
2,500 to 3,000 amperes. The design for 
the larger size switches is different from 
that of the smaller ones, and they are 
made so that the amount of current 
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which can be handled is not limited 
within any commercial requirement. 

The switches of the smaller size are 
made to meet the condition where it is 
desired to cut out the entire lighting sys- 
tem of a building or house by simply 
pushing a button from one or more dis- 
tant points. 

These automatic switches are built on 
an iron frame in a strong and substan- 
tial manner, and’ at the same time pro- 
duce a strong magnetic field for the oper- 
ating solenoids. These switches are in- 
tended for installing in a vertical i: 
tion, so that gravity tends to open them, 
and the opening of the switch is accom- 
plished by a hammer blow produced by a 
core in the lower solenoid, having a lost 
motion which is first taken up before the 
burden of opening the switch is thrown 
upon it. This ensures the switch open- 
ing at all times, a large factor of safety 
being introduced in this manner. 
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Motor Starting Rheostats. 

The “Wood” automatic double-release 
motor starting rheostat, circuit-breaker 
and switch, combined, is designed to pro- 
tect the motor at all times from overloads 
or other unnatural conditions. These 
dangers result from different causes. At 


Fia. 1.—-Motok STARTING RHEOSTAT. 


times there is a possibility of an excess 
rush of current to the motor armature 
in starting; at other times too much work 
is put upon the motor, and a further cause 
is that at some time the main switch on 
the power line feeding the circuits to the 
motor may be accidentally opened and then 
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Fie. 2.—MoTrorn STARTING RHEOSTAT IN 
RUNNING POSITION. 


thrown on the line while the motor is 
still in the emergency condition. 

In this apparatus is combined a cir- 
cuit-switch, a circuit-breaker which takes 
the place of motor fuses or a separate 
circuit-breaker, and a no-voltage release 
and an overload release. The operation 
of this combination of devices is simple. 
In starting the motor the double-pole 
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switch is closed and held by a spring 
catch. The apparatus is shown in the 
accompanying illustrations—Fig. 1 and 
Fig. 2. Referring to Fig. 1, the handle, 
D, is moved over the contacts, cutting 
out the resistance until normal speed 
is attained, at which point the resistance 
is all out. The handle is held in this 
position by a locking latch, C, on the 
upper part of the arm, B, of the double- 
wound solenoid, A. This solenoid has 
two windings, one carrying the motor 
armature current, and the other carry- 
ing the motor field current. The function 
of the field coil is to hold the lower end 
of the armature against the lower part 
of the solenoid. A decrease in the line 
voltage reduces the current in the motor 
ficld, weakens the solenoid magnet, and 
allows the lower end of the armature to 
recede from the solenoid, releasing the 
catch on the arm from the upper end 
of the armature. The spring, E, swings 
the arm across the contacts, cutting in 
the resistance, striking the circuit-breaker 
attachment, F, and tripping the catch 
which holds the double-pole switch 
closed, allowing the spring to throw it 
open, thus opening the circuit. A heavy 
current in the motor armature, due to an 
overload, causes the upper part of the 
solenoid to attract the upper part of the 
armature, releases the rheostat arm, and 
opens the circuit after inserting all the 
resistance of the rheostat. 

The solenoid is ordinarily adjusted to 
open the circuit when the current ex- 
ceeds normal full load value, or may be 
adjusted to operate at any desired load 
or overload by altering the tension of the 
spring, H, acting on the solenoid lever 
arm and opposing the pull of the mag- 
net. 

The motor may be stopped by raising 
the small handle, K, attached to the 
armature lever, thus releasing the rheostat 
arm and opening the switch. This 
method of stopping a motor has the ad- 
vantage of throwing in circuit all the 
resistance before the armature circuit is 
opened, thus reducing to a minimum the 
armature current and the resultant re- 
active effect of the motor field coils, which 
is pronounced on high-voltage circuits. 

The construction of the rheostat is fire- 
proof throughout. An iron frame lined 
with asbestos supports the resistance coils 
mounted on porcelain, and the front of 
the rheostat is enameled slate. The 
operation of the circuit-breaker produces 
r:o arcing, and there are no relays with 
arcing contact points. 

These rheostats are standardized in ten 
sizes, from one-quarter to fifty horse- 
power, and for standard motor voltages 
of 115, 230 and 500 volts, and are of 
rigid construction. The arrangement of 
the resistance coils is compact and neat, 
enc the rheostate are furnished with base 
flanges for mounting on wall or post by 
mcins of lag ecrews or bolts. These 
rheortats are manufactured by the Fort 
Wavne Electric Works, Fort Wayne, Ind. 
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An Epicycloidal Engine. 

A public demonstration was made re- 
cently of the operation of a new rotary 
engine which is manufactured by the 
Cooley Epicycloidal Engine Company, of 
Alliston, Boston, Mass. At the same time, 
the instruments and machines manufac- 
tured by this company were placed on 
exhibition. 

A model of one form of this engine is 
shown in the accompanying illustration. 
It consists of a bicuspid formed piston, 
revolving within a tricuspid formed 
spacer, this spacer also revolving within 
a cylinder in the same direction as the 
piston, but at a different speed, the ratio 
being three revolutions of the piston to 
two of the spacer. 

These engines have a surprisingly large 
output for their size. The first engine 
constructed was seventeen inches long, 
seven inches wide, and seven inches high. 
Under test it developed about twelve 
horse-power, with a consumption of steam 
between forty and forty-three pounds per 
horse-power-hour. A ten-horse-power en- 
gine and air compressor set was shown 
operating a pneumatic hammer. This set 
consists of two engines, one operating as 
a motor and the other as the air pump. 
Kach machine measured actually fourteen 
inches long by six and one-half inches 
high, and five inches in width, weighing 
forty-five pounds, and revolving at the rate 
of 2,000 turns per minute. A single engine 
of this type was shown in another part 
of the testing room, directly connected 
with a propeller operating in a tank of 
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MODEL OF THE ROTARY ENGINE. 


water. The engine could be started and 
reversed under full head of steam without 
any damage. 

A seventy-horse-power engine was also 
shown at work driving the shops. This 
engine has been tested by Professor 
Edward F. Miller, of the Massachusetts 
Institute of Technology, and has made a 
very creditable showing. The results of 


ELECTRICAL REVIEW 
this test are given in the accompanying 
table. This engine is of the single-cylin- 
der, belted, jacketed type, fitted with a 


throttling governor. At low outputs of 
three to four horse-power it consumes 
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speed as the plane, and a piece of metal 
were substituted for the markers, it would, 
by adjustment of the apparatus, turn the 
metal into any form that could be de- 
scribed upon the plane of the cycloido- 
graph. This is the principle which has 
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ROTARY ENGINE COUPLED TO DYNAMO. 


about sixty pounds of steam per horse- 
power-hour; but this falls rapidly, until 
at twenty-horse-power output the steam 
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consumption is but thirty-three and one- 
half pounds per horse-power-hour. This 
falls again to thirty-two and seven-tenths 
pounds when the output is twenty-four 
horse-power. : 

The cycloidograph was shown and ex- 
plained by the inventor, Mr. John F. 
Cooley. This instrument, of which an 
illustration is herewith presented, con- 
sists of a number of pencils revolving 
above a plane, the plane itself rotating 
in the same direction. By shifting the 
position of the two axes, which can be 
done by turning the projecting arm which 
carries the pencils, and by changing the 
ratio of speed of the pencils and the re- 
volving disc, a great variety of figures 
can be described. It is evident that 
if a piece of metal were substituted 
for the plane, and cutters for the pencils, 
a hole of almost any shape might be cut 
in the metal. Again, if cutters were 
stationed at the proper point on a re- 
volving annulus, rotating at the same 


been applied to machine lathes for turn- 
ing the complex parts of the cycloidal 
engine. Two of these lathes were shown 
in operation. 

An automobile has been equipped with 
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one of these small engines, and it is 
claimed that this shows a much greater 
output in power, in comparison with the 
steam consumption and working space 
available in this class of service. 


April 18, 1903 


561 


CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW MICHIGAN POWER PLANT—A water-power plant has 
been projected, utilizing the falls on the Escanaba River, Negaunee, 
Mich. It is estimated that 100,000 horse-power can easily be ob- 
tained. A pulp mill is stated to be the first installation to be 
erected, and the plans are already practically under way. It is 
also planned to transmit power to Iron Mountain, Escanaba, 
Menominee and Marinette, and to furnish power in Negaunee, 
Ishpeming and Marquette, and for the street railway to be built 
from Negaunee to Marquette. 


LOCAL TROLLEYS TO BE EXTENDED IN NEW YORK 
STATE—The stockholders of the Utica & Mohawk Valley Railway 
Company have authorized an increase in the capital stock from 
$3,100,000 to $6,300,000. This, it is stated, will be for the extension 
of local trolley lines, which now extend to Rome, on the west, and 
Little Falls, on the east. The company already has a long line, 
but is securing franchises and rights of way for further construc- 
tion, and it is understood that the lines will eventually be con- 
verted into a continuous system of railways extending from New 
York to Syracuse. 


INTERURBAN RAILWAY FOR PITTSBURG—Charters have 
been granted to a syndicate of Pittsburg and New York men for 
a system of street railways in Pittsburg and Wilkensburg, the pro- 
posed lines of which will cover about forty-five miles and cost 
about $2,000,000. Most of the lines, it is stated, will be built this 
summer. The charters are as follows: Squirrel Hill & Wilkins- 
burg Street Railway Company, Pittsburg, to build fifteen miles of 
road; [ron City Street Railway Company, Pittsburg, to build eight 
miles of road; Pittsburg Rapid Transit Company, of Pittsburg, to 
build twelve miles. The incorporators are: Walter F. Render, 
M. J. McGinn, Frank P. Graffin, Albert G. Calvin and Patrick 
Cavanaugh. The combined capital of the roads is $255,000. 


LARGE JERSEY TROLLEY MERGER RATIFIED—Five large 
New Jersey corporations have effected a merger, under a new com- 
pany capitalized at $25,000,000, of all the trolley railway interests 
in Hudson, Essex, Passaic and Union counties. By this consolida- 
tion companies operating 450 miles of track are brought under a 
single management. The companies absorbed by the action of their 
several boards of directors are: The North Jersey Street Railway 
Company, the Jersey City, Hoboken & Paterson Street Railway 
Company, the Elizabeth, Plainfield & Central Jersey Railroad Com- 
pany, the Orange & Pacific Valley Railroad Company, and the United 
Electric Company, of New Jersey. The new corporation, which is 
to be known as the United New Jersey Railways Company, is 
planning extensive improvements, and it is understood that some 
traffic arrangement is contemplated whereby the cars of the com- 
pany will gain access into Manhattan through one of the prospective 
Hudson River tunnels. 


` POWER STATIONS FOR VONNECTICUT ELECTRIC ROADS— 
With the maturing of the plans for the proposed New Milford 
Power Company, which is now before the Connecticut Legislature 
with a charter to build a dam at Kent, on the Housatonic River, 
to supply electricity for trolley and manufacturing purposes, it is 
evident that a large development in the electric railroad systems 
of Connecticut is about to begin. It was originally stated that the 
New Milford company proposed to lease electricity to the Con- 
necticut Lighting and Railway Company, which operates the Water- 
bury, Naugatuck, Seymour, Derby, Bridgeport and Norwalk elec- 
tric roads. It is now stated that the Meriden, Southington & Com- 
pounce Road is to share in the new system, and that other roads 
are to make practically the same arrangement. The Meriden, 
Southington & Compounce Road will abandon its present electric 
generating station at Milldale next fall, and lease part of the power 
engaged by the Connecticut Lighting and Railway Company. At 
the Kent power-house 6,000 horse-power will be installed at first, 
which may be increased to 20,000. Of the entire water power on 


the river, the minimum will be used, owing to the varying supply 
of water at dry seasons. 


TRANSPORTATION PROBLEMS AND PROGRESS IN GER- 
MANY—A consular report from Frank H. Mason, consul-general 
at Berlin, dated March 13, gives some interesting facts relating 
to the electric railway situation in Germany. Not only in Berlin, 
but apparently throughout the empire, the substitution of electric 
tramways for horse-cars, the institution of trolley lines between 
neighboring towns and cities, and the improvement of service on 
lines already in operation, is going on with great vigor. Some of 
this progress is due to the fulfillment of plans and contracts which 
were made during the prosperous years preceding the summer of 
1901. On the other hand, much of it is purely contemporary—the 
outgrowth of a progressive ambitious spirit. In Berlin the whole 
system of intra-mural and suburban transit has been revolutionized 
within the past five years. The last horse-car has disappeared, 
being replaced by spacious and comfortable electric tram cars which 
traverse every part of the city, and lead to a constantly widening 
circle of pcpulous suburban cities and towns. The elevated and under- 
ground electric railway, built by Siemens & Halske, and opened for 
traffic in February, 1902, has proven a remarkable success. It carries 
passengers a distance of three miles in ten minutes, for fares rang- 
ing from two and one-half to three and three-quarter cents, accord- 
ing to the class of the car. Its traffic and earnings exceeded by 
eighty per cent the estimates of the builders when the enterprise 
was planned. There is now an imperative demand for a rapid 
transit line from north to south, and the municipal highways com- 
mittee has now under consideration several projects, one of which, 
proposed by City Engineer Gerlach, contemplates a combined ele- 
vated and underground line from Reinickendorf, the extreme 
northern suburb, southward through the Thiergarten section, and 
southwestward to the Grunewald, with branches into the central 
portion of the city. The other scheme is for a suspended electric 
railway on the Langen system which will traverse the city from 
north to south in a single loop, so that no reversal of trains at 
terminal stations will be required. The trains are to be made up 
wholly of motor cars—one second and two third-class cars in each 
train, the three capable of seating 150 persons. Including stops, an 
average speed of twenty-one miles an hour is proposed, with a 
maximum of thirty miles in the suburban sections. Electric trac- 
tion on canals is also receiving a great deal of attention in Ger- 
many. In deference to the general demand for improvement in 
canal transportation, the government early last year formulated 
a plan for the employment of electric traction engines for towing 
boats on the Teltow Canal, which will connect the Havel with the 
river Spree, just south of Berlin. The canal 1s twenty-three miles 
in length, with one lock, and passes for a short distance through 
a lake, where tugs, instead of towing engines, will have to be used. 
Bids were solicited for the electric installation, to comply with cer- 
tain prescribed conditions, the motors being adapted to towing 
boats ranging from 175 to 600 tons, loaded to seventy per cent of 
their capacity, and to be worked with a three-phase current of 
8,000 volts and fifty periods. For an estimated annual traffic of 
1,500,000 tons, it is proposed to equip one shore of the canal, and 
the service will require fifty-three locomotives, capable of towing 
one boat of 600 tons, or two of 200 tons each, besides six tugs to 
tow the boats across the lake. 

OBITUARY NOTICE. 

MR. WILLIAM W. CARD, second vice-president of the Westing- 
house Air Brake Company, died on April 4 at Pittsburg, Pa., the 
victim of a trolley-car accident, the injury occurring in front of his 
own house. Mr. Card entered the Westinghouse Air Brake Company’s 
service ın 1872, and became secretary in 1879. He filled this posi- 
tion actively until last year, when he retired with the title of second 
vice-president. Aside from his connection with the Westinghouse 
company, Mr. Card became president four years ago of the Pitts- 
burg Screw and Bolt Company. He was particularly well known 
among railroad men, and was a prominent factor in the early rail- 
road development of the United States. 


ELECTRIC RAILWAYS. 


HILLSDALE, MICH.—The common council has granted a 
franchise to Peter P. Ducet for an electric railroad through Hills- 
dale. 


URBANA, OHIO—Work has been commenced on the construc- 
tion of the track of the Urbana, Bellefontaine & Northern Electric 
Railway. 


MADISONVILLE, KY.—It is stated that Chicago and Louis- 
ville capitalists have under consideration the construction of an 
electric railroad connecting Madisonville and Earlington. 


CORRY, PA.—The Mayor has signed the franchise giving 
James McCabe, of Philadelphia, and the Erie, Cambridge Union & 
Corry trolley line power to commence operations in this city. 


SYRACUSE, N. Y.—The Marcellus Electric Railroad, partly con- 
structed, has been sold on mortgage foreclosure to W. P. Barrows, 
of Philadelphia, for $75,000. The purchaser states the road will 
be completed at an early date. 


DIXON, ILL.—The Rockford & Freeport Electric Railway Com- 
pany has filed papers providing for an increase in capital stock 
from $50,000 to $750,000, and for the right to borrow a sum equal 
to the capital stock of the corporation. 


GREENSBURG, PA.—McKeesport capitalists are reported to be 
backing a project for the construction of a street railway between 
Webster and West Newton, a distance of five miles. The cost of the 
proposed road is estimated at $100,000. 


WORCESTER, MASS.—The Hartford & Worcester Street 
Railway Company has been organized. The corporation is capi- 
talized at $300,000, and will build through Leicester, Chariton, 
Sturbridge, Brimfield, Wales and Holland, on the route from 
Worcester to Hartford. 


TRENTON, N. J.—The Illinois Railway and Light Company, 
with an authorized capital of $3,000,000, has been incorporated 
here. The company is to construct and operate street railways, 
and to furnish light. Incorporators: Louis P. Dailey, Joseph M. 
Mitchell, H. O. Coughlin, Warren N. Akers and B. B. Lewis, all 
of Jersey City. 


DE PERE, WIS.—The common council has granted a fran- 
chise for an electric railway through the city to the Knox Con- 
struction Company. With the completion of this link there will 
be a continuous interurban line from Fond du Lac to Green Bay, 
through Oshkosh, Neenah, Menasha, Appleton, Kaukauna, De Pere, 
and intermediate points. 


BOWLING GREEN, OHIO—The directors of the Lake Erie, 
Bowling Green & Napoleon Electric Railroad have voted to in- 
crease the capital stock from $300,000 to $1,000,000, the increase 
to be used to build the proposed extension from Pemberville to 
Port Clinton. Most of the rights of way and all of the franchises 
have been secured, and work will be begun as soon as possible. 


COLUMBUS, OHIO—The People’s Rapid Transit Railway Com- 
pany, of Toledo, capitalized at $500,000, has been incorporated by 
Louis Weadock, M. Albert Merkley, Adam Burger, George Blood- 
hart and Thomas M. Franey. The company proposes to operate 
an electric line from Cincinnati to Toledo, extending through the 
counties of Hamilton, Butler, Preble, Darke, Mercer, Van Wert, 
Paulding, Defiance, Williams, Henry, Fulton and Lucas. 


INDIANAPOLIS, IND.—The Indianapolis, Greencastle & West- 
ern Traction Company has been organized to build an electric line 
from Indianapolis to Terre Haute. The company has a capital 
stock of $50,000, and was incorporated by Frank M. Fauvre, Charles 
E. Coffin, M. B. Wilson, Ansel Fatout, Augustus L. Mason, J. W. 
Chipman and Emil Rassmann. It is understood that arrangements 
have been completed for the sale of the bonds, and that rights of 
way have been secured for the greater part of the road. 


CUMBERLAND, MD.—A certification of incorporation has been 
issued to the Westernport & Keyser Traction Company, to build 
a line from Westernport, the terminus of the Cumberland & West- 
ernport line, to a point near Keyser, W. Va., the line to follow the 
south bank of the Potomac River. The capital of the company is 
$20,000, and the incorporators are: Ninian M. Bond, Bond, Md.; 
James L. Luke, Luke, Md.; David P. Miller, Cumberland, Md.; 
Zadock T. Kalbaugh, Piedmont, W. Va.; James C. Watson, Keyser, 
W. Va. 
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ELECTRIC LIGHTING. 


HAMMONTON, N. J.—The Electric Light Company has sold. its 
plant to Philadelphia capitauists. 


DIXON, ILL.—The Dixon Power and Lighting Company will 
increase its capital stock from $100,000 to $200,000. 


MIDLAND, ONTARIO—This village has taken over the electric 
light system, for the sum of $9,600. They will expend $10,000 more 
in improvements. 


DUBUQUE, IOWA—A new power-house will be erected by the 
Chicago, Milwaukee & St. Paul Company, to replace the present 
one. The cost will be $20,000. 


NEWPORT, KY.—The South Covington & Cincinnati Street 
Railway Company is erecting a big addition to its power-house. 
The entire cost will be $60,000. 


JASPER, ALA.—Work is being pushed rapidly on the electric 
light plant which is being constructea by J. M. Cranford. The 
plant, when complete, will cost over $20,000. 


ST. JOSEPH, MO.—The contract for erecting the railway com- 
pany’s new power-house has been let, and the company expects to 
have same completed and ready for use between August 15 and 
September 30. 


OLINTON, LA.—The town council has granted a thirty-five- 
year franchise to the Clinton Electric Light and Ice Company, 
capitalized at $30,000. The plant is expected to be in operation 
in about sixty days. 


ST. AUGUSTINE, FLA.—It is stated that Philadelphia capital- 
ists are seeking to secure a franchise for an electric light plant and 
trolley system, and that if the same can be secured, all work will 
be completed within twelve months. 


HINTON, W. VA.—A deal has been closed whereby the electric 
ice and water plants have passed into the hands of O. M. Lance, 
T. F. Ryman and H. G. Marcy, of Wilkesbarre, Pa. The price paid 
for the electric light and ice plants was $25,000, and for the water 
plant $51,000. 


ANNAPOLIS, MD.—The Independent Electric Light and Power 
Company has asked the city council for permission to erect poles 
and string lines within the city limits. The company is composed 
of Pittsburg capitalists, and the officers are: Henry A. Smith, presi- 
dent; William Baker, vice-president; Charles A. White, secretary. 


COLUMBUS, OHIO—Sealed proposals will be received by the 
clerk of public works of the city of Columbus, at his office in the 
City Hall Building, until April 24, at noon, for the construction of 
the municipal electric light building, according to plans and speci- 
fications on file in the office of the director of public improvements. 


PORT ARTHUR, ONTARI{O—At a recent special meeting of the 
council an agreement was entered into with the Anglo-American 
Power Company, through Hunter, Cooper & Company, of Winnipeg, 
for the supply of 1,000 electrical horse-power, at $15 per horse- 
power per year. The people back of the company are said to be 
English capitalists. 


SANTA BARBARA, CAL.—lIt is stated that an electric plant 
will be erected at Summerland for the purpose of supplying the 
entire coast from Carpinteria to Santa Barbara. In connection with 
the enterprise there is also a plan to construct an electric line be- 
tween these points. The lighting plant will be separate from the 
railway enterprise, and will be completed first. 


PLAINFIELD, CT.—Thomas C. Perkins, of Hartford, is en- 
deavoring to secure from the general assembly a special charter 
incorporating the Eastern Connecticut Electric Power Company, 
which will develop water power on the Quinnebaug River in the 
towns of Plainfield and Canterbury. The company will supply elec- 
tric power in Windham, Tolland, New London and Middlesex 
counties. It is estimated that a minimum of 1,800 and a maxi- 
mum of 2,200 horse-power can be developed. It is stated that 
another concern, to be known as the Scotland Electric Power Com- 
pany, is endeavoring to secure a special charter to develop a large 
water privilege on the Shetucket River in the town of Scotland, 
and to supply electricity in Scotland, Franklin, Sprague, Lisbon, 
and other towns in Windham and New London counties. 


April 18, 1903 


ELECTRICAL SECURITIES. 


Although the week just past has been slightly restricted, owing 
to the religious holiday, the speculation showed a decided improve- 
ment. There was an absence of any heavy liquidation, and the 
market showed a tendency to rally, notwithstanding the recent 
persistent declines. 

The decision in the Northern Securities case was probably the 
most important event of the week. This decision, coming on the 
last business day, did much to depress the otherwise buoyant 
tendency of the market. This decision will be appealed, and a final 
verdict from the Supreme Court is looked for during the fall term. 
The outcome, however, promises to again throw a shadow of ap- 
prehension over the financial operations, and while many inter- 
ests looked forward to an adverse decision to the holding cor- 
poration, there was at all times the doubtful hope that some 
extenuating circumstance might come along with the decision. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 1i. 


New York: Closing. 
Brooklyn Rapid Transit............cccec. 66% 
Consolidated Gas.......... cece ccc cccvcs 206 
General Blectric......... ccc cece ccc ccces 185 
Kings County BPlectric................0.0.- 220 
Manhattan Blevated........... cc ccceccees 138 
Metropolitan Street Railway.............. 133% 
New York & New Jersey Telephone....... 164 
Westinghouse Manufacturing Company... 211 

Boston: Closing 
American Telephone and Telegraph....... 15514 
Edison Electric Hluminating............. 265 
Massachusetts Electric..............02222+- 88% 
New England Telephone.................. 136 
Western Telephone & Telegraph preferred. 97% 

Philadelphia : Closing 
Electric Company of America............ Sig 
Electric Storage Battery common........ 77 
Electric Storage Battery preferred....... 75 
Philadelphia Electric.............ccceceee 6% 
Union Traction..........sesssesesesssssoeo 46% 
United Gas Improvement............ wee. 106¥, 


Philadelphia Electric stockholders at the annual meeting elected 
William P. Conover, Jr., a director, in place of John M. Mack, who 
resigned some time ago. Other directors were reelected. 


Chicago À Closing 
Chicago Telephone........eseessoesessasso 150 
Chicago Edison Light.........sesssssssse 155 
Metropolitan Elevated preferred........... 78 
National Carbon common................ 241, 
National Carbon preferred.............. 99 
Union Traction common................6. 914 
Union Traction preferred..............00. 37 


PERSONAL MENTION. 


MR. J. E. MEEK, of the asbestos department of the H. W. 
Johns-Manville Company, New York city, recently made a trip to 
Washington and Newport News. 


MR. W. B. HALE, electrical engineer in charge of the labora- 
tories of the Western Electric Company, Chicago, Ill., was a visitor 
to New York city during the past week. 


MR. RALPH D. MERSHON, chairman of the Transmission Com- 
mittee of the American Institute of Electrical Engineers, recently 
sailed for England. Mr. Mershon will return about the middle of 
May. 


MR. W. E. ANDREWS, formerly associate editor of the Street 
Railway Journal, it is announced, will be in charge of the new de- 
partment in New York city opened by E. P. Roberts, electrical 
engineer and contractor, of Cleveland, Ohio. 


MR. W. D. SARGENT, vice-president of the New York & New 
Jersey Telephone Company, who was recently married to Miss Mary 
F. Kooser, of Somerset, Pa., has returned to Brooklyn from an ex- 
tended wedding trip in the South. 


DR. WALTHER NBÐRNST took an active part in the proceed- 
ings of the American Electrochemical Society Convention this 
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week. He agreed to present a paper on “The Determination of 
Vapor Density in the Electric Furnace,” on Saturday evening, April 
18, following the presidential address. 


MR. C. O. MAILLOUX has reprinted from “The Brown and 
White” of Lehigh University a complimentary edition of his ex- 
cellent address on “Some of the Factors Bearing Upon the Success 
and Carecr of the Consulting Engineer,” delivered before the 
students of Lehigh University, February 20, 1903. 


MR. VICTOR C. GILPIN, recently secretary of the Supply Deal- 
ers’ Association, and formerly New York agent for the Cutter Elec- 
tric Manufacturing Company, has returned to New York after a 
long trip in the interest of the De Veau Telephone Manufacturing 
Company, with which he recently became connected. 


SENOR L. GARCIA, Guayaquil, Ecuador, will make a trip to 
New York, remaining here for several weeks, in order to receive 
bids and specifications for the construction of a new system of 
sewers, fire mains and pumping stations for Guayaquil. Funds 
for this work have been provided by the imposition of an export 
duty on cocoa. 


MR. ARTHUR C. HOBBLE and MR. F. W. KING arrived at Ban- 
galore, India, on March 10. Since then they have been busy mak- 
ing preparations for a permanent location at Swasamudram, which 
is the place where the generating station at Cauvery Falls, India, 
is located. These gentlemen are in charge of the Cauvery Power 
Scheme, Mysore Province, Inala. 


CAPTAIN E. L. ZALINSKI, United Stated Army, retired, of 
dynamite-gun fame, was the victim of a severe fire at his rooms 
in Fifth avenue, New York, last week. The captain was so desirous 
of remaining and securing a number of valuable models and speci- 
mens of his work from the approaching flames that the firemen 
finally carried him off bodily, the determined soldier putting up 
a strong resistance. Fortunately the loss was slight. 


MR. W. M. ANTHONY, Chicago, Ill., “Reporter on Office Methods 
and Accounting” for the twenty-sixth convention of the National 
Electric Light Association, to be held in Chicago, May 26, 27 and 
28, has sent out a letter to members asking them for forms, etc., 
used by them in connection with meters, billing, ledgers, pur- 
chases, vouchers, classification of accounts, expenditures, and gen- 
eral information as to any matters relating to this department of 
their business. From responses received a report is being com- 
piled. 


MR. H. J. W. DAM, who was well known in electrical circles of 
New York during Electric Club days and afterward resided in 
London for several years, has won renown as a playwright and 
as a writer on technical and dramatic topics. A new play written 
by him entitled “Skipper & Co., Wall Street,” will be presented 
at the Garrick Theatre under the capable management of Mr. Frank 
McKee, one of the best-known theatrical managers in the United 
States. Mr. Dam’s many old-time friends in the electrical field 
will extend to him a cordial welcome, and his brilliant work in 
the past assures an unusual treat to all in the audience at the 
Garrick in New York city, on the opening night, May 4. 


NEW INCORPORATIONS. 

UNION, W. VA.—Monroe Mutual Telephone Company. $8,000. 

COLLINS, MISS.—Collins Light and Power Company. $10,000. 

INDIANAPOLIS, IND.—St. Joseph Union Telephone Company. 
$10,000. 

MoCRORY, ARK.—M. H. Patterson Telephone 
$20,000. 

MADISON, 
$30,000. 

COLUMBUS, OHIO—Carey Electric Telephone Company. In- 
creased to $25,000. 


CARTHAGE, MO.—Holt Electric Company. $10,000. 
porators: Robert Holt, J. E. Long, Hall M. Broggess. 


TUPPERS PLAINS, OHIO—The Citizens’ Telephone Company. 
$10,000. Incorporators: C. W. Okkes, L. L. Lowman, F. G. Taylor, 
S. P. Deem, J. P. Parish, F. C. Chase and George Shields. 


Company. 


WIS.—Eagle Telephone Company. Increased to 
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INDUSTRIAL ITEMS. 


THE AMERICAN MICA COMPANY has moved its general offices 


from 275 Congress street, Boston, Mass., to its factory at Newton 
Lower Falls, Mass. 


THE NERNST LAMP COMPANY, Pittsburg, Pa., through its 
Vtah agent, the Salt Lake Electric Supply Company, has recently 
secured the lighting contract for the large department store of the 
Keith-O’Brien Dry Goods Company, of Salt Lake City. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has pub- 
lished a new telephone price list, dated April, 1903. This price 
list contains a full line of telephones and telephone parts, and also 


construction material of every description. Copies will be sent on 
application. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, will supply on request an interesting leaflet entitled 
“How to Pack Gas Engine Cylinder Heads,” giving full directions 
for cutting gaskets, preparing the flange, and applying the gasket 
so that the most efficient service may be obtained. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., in its fan 
motor bulletin for 1903, describes and illustrates a very complete 
line of fans and fan motors for desk, bracket and ceiling apparatus. 
This catalogue also illustrates a line of special wall switch rheo- 
stats, ventilating fan outfits, battery fan motors and accessories. 


THE SCHAPIROGRAPH COMPANY, 265 Broadway, New York 
city, manufacturer of the Schapirograph duplicator, claims a num- 
ber of important features for this apparatus. This device, the 
maker states, will multi-copy, in all colors, anything written with 


a pen, up to 150 copies. Descriptive literature will be sent on re- 
quest. 


THE COMPAGNIE INTERNATIONALE D'ELECTRICITE SO- 
CIETE ANONYME, Liège, Belgium, supplied, through its London 
house, the Internationa] Electrical Engineering Company, Surrey 
street, Strand, London, W. C., the machinery installed at the Erith, 


Kent, England, power-house, recently described in the ELECTRICAL 
REVIEW. 


THE NEWTON ENGINEERING COMPANY, Milwaukee, Wis., 
has acquired the electrical and mechanical engineering business of 
the late A. N. Patitz. The headquarters of the Newton company is 
at the Hathaway Building, and the company has extended its busi- 
ness to include hydraulic and electric power plants, as well as 
structural and civil engineering. 


THE STERLING BLECTRICAL MANUFACTURING COM- 
PANY, Warren, Ohio, is distributing a folder entitled “Sixteen All- 
Ways.” This describes the “Sterling Special” electric lamp, the 
chief feature of which is the construction of the coil, which the com- 
pany claims will distribute a full intensity of light of sixteen can- 
dle-power in all directions. This pamphlet will be mailed on re- 
quest. 


THE WARREN ELECTRIC MANUFACTURING COMPANY, 
Sandusky, Ohio, usually shows more than ordinary cleverness in its 
advertising literature. One of the latest products of this company 
is a folder illustrating the different points of merit of the Warren 
alternator, and also giving considerable information with regard to 
the Warren transformer. On the reverse side of the folder is a long 
list of satisfied users of this apparatus. 


THE STOW MANUFACTURING COMPANY, Binghamton, N. Y., 
manufacturer of the celebrated Stow multi-speed motor, is apply- 
ing this system of control to a number of special forms of ap- 
paratus. One of the most successful types of machines built by this 
company is the portable multi-speed motor. This can be used with 
a flexible shaft for a great variety of services, and the company is 
meeting with a brisk demand for its machinery. 


THE COMMERCIAL BLECTRICAL SUPPLY COMPANY, 1007 
Market street, St. Louis, Mo., has a new specialty which is desig- 
nated as the Commercial inverted cone fixture. This consists of a 
reflector which utilizes an inverted cone for distributing light rays 
from a cluster of incandescent lamps. The literature upon the 
subject will be supplied on request. This company has secured 
the contract for the automatic police boxes for the World’s Fair. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has sold the following apparatus to the New York 
Edison Company, supplementing the half-million dollar contract re- 
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ported some months ago: One 1,000-kilowatt “S. K. C.” generator, 
and seven 150-kilowatt booster sets. The Stanley Electric Manu- 
facturing Company has also contracted to furnish three 550-kilo 


watt “S. K. C.” synchronous motors to the Municipal Gas Company, 
of Albany. 


THE COLUMBIA INCANDESCENT LAMP COMPANY, 2115 and 
2119 Locust street, St. Louis, Mo., is distributing a novel folder ad- 
vertising some of the features of the Columbia incandescent lamp. 
The Columbia company has built a new factory, which has been 
equipped with the most modern design of machinery and appur. 
tenances for producing large numbers of high-grade incandescent 


lamps. To this has also been added extra facilities for promptly 
shipping orders of any magnitude. 


THE CONNECTICUT TELEPHONE AND ELECTRIC COM- 
PANY, Meriden, Ct., has been incorporated under the laws of the 
state of Connecticut, with the following officers: E. C. Wilcox, presi- 
dent; B. L. Lawton, vice-president and treasurer, and B. C. Rogers, 
secretary. This company has heretofore been carried on as a part- 
nership between E. C. Wilcox and B. L. Lawton. The company has 
recently built a new improved factory for the manufacture of tele- 
phone apparatus. This plant has just been equipped, at heavy 
expense, with new automatic machinery, and notwithstanding the 
fact that the business is now greater than ever before, the com- 
pany is looking forward to a still greater demand for its apparatus. 


THE ELECTRIC STORAGE BATTERY COMPANY, Phila- 
delphia, Pa., has added a number of new Exide battery depots to 
the list hitherto announced. The complete list at present em- 
braces the following stations: New York, No. 148 West Eighteenth 
street; Philadelphia, 250 North Broad street; Boston, 39 Stanhope 


street; Buffalo, 200 Pearl street; Chicago, 264 Michigan Boulevard; 
St. Louis, 3937 Olive street; Rochester, 158 South avenue; Toledo, 
715 Jefferson street; Detroit, 265 Jefferson avenue. The increasing 
use of Exide batteries, and the great convenience of these depots 
to users of electric vehicles, has encouraged the company to increase 
these as rapidly as favorable conditions could be secured. New 
Stations will, therefore, be announced from time to time. 


THE INCANDESCENT ELECTRIC LIGHT MANIPULATOR 
COMPANY, 116 Bedford street, Boston, Mass., is marketing a strong 
list of specialties in incandescent lamp fixtures. Among the more 
prominent of these are the Morse and Webster adjusters, which 
regulate the height and angle of the lamp, respectively, allowing 


the light to be focussed directly on the work. These adjusters 
have found ready application in a large number of factory and 
office buildings throughout the country. Another one of the special- 
ties is the lamp manipulator, which is used to replace any bulb of 
a standard make, or clean the lamp bulb, without removing it from 
its socket, doing away with long-extension or step-ladders, or stag- 
ing of any description. Two other popular specialties are the Morse 


automatic incandescent cord lamp adjuster, and the Webster angle 
adjuster and reflector combined. 


I. P. FRINK, 551 Pearl street, New York city, manufacturer of 
reflectors and fixtures for decorative lighting, has received the fol- 
lowing communication: “Answering your enquiry of the 26th, 
in regard to the church electric light fixtures bought of you. 
would say five of the seven churches here are lighted with your 


fixtures. The Presbyterian church has one large fixture; the 
Christian church, one large and one small fixture; the First United 
Presbyterian has two large and two small fixtures; the Methodis. 
two large and one small fixtures, and the Lutheran, one sma 
fixture. All the different congregations are well pleased with 
fixtures. Some time ago a minister was here, who had charge ° 
some mission in India. He was so strongly impressed with A 
lighting by your fixtures that he came to me for your address, ap 
said he would order some fixtures to be sent to India. C. E. Pierce, 


purchasing agent, Pawnee City Light and Water Plant, Pawnee. 
Neb.” 


THE STROMBERGCARLSON TELEPHONE MANUFACTURING 
COMPANY, Chicago, Ill., reports a very extensive business, and 
states that its Chicago factory at the present time is turning out 
1,200 telephones a day, and in order to keep up with its orders 
it is expected that the factory space will have to be increased W 


a considerable extent. The company has recently sold telenyy 
and material to the Farmers’ Telephone Company, Windsor, bie 
the Green Valley Telephone Company, Green Valley, Il, and ai 
London Mills Telephone Company, London Mills, Ill. Silas 
have been sold to the following companies: Rossville Home a 
phone Company, Rossville, Ind.; West Virginia Western Telep see 
Company, Parkersburg, W. Va.; Winchester Telephone COD alll 
Winchester, Ind.; S. S. Hooks, Gilmore, Ill.; J. W. Corwin, : 
gren, Ill.; Newport Telephone Company, Newport, Tend. uluth, 
Phillips, Lakenan, Mo.; Zenith City Telephone Company, 
Minn.; C. E. Miller, Woodburn, Mich. 


13 to 


Vol. $7 


SEO" peo 
anley Electr: y 
IrDish thre ai 
ticipal Gas ca 


COMPANY, z 
1B a Dore beds 
| IDcandesee: z 
PY, which ty. 
whiners ag: py 
prade ini 
ities for eee 


ELECTR ` 
er the aay i 
E. C. Wier ~ 
ard b, C ir 
red Ob 3. 
The corsa’. 
Dulane <: 
Wpped, gz 
WIESE 
helare, tie 
for its age: 
MPANT ž 
ater Ao 
at prs 
Vest Bish 
VENNS 
zat Bras 
rene + 
whe iets 
if thee 
any Weis. 
eile 
“oe 


Electrical Review 


THE PIONEER ELECTRICAL WEEKLY OF AMERICA 


VoL. XLII. No. 17. 


NEW YORK, SATURDAY, APRIL 25, 1903. 


IssUED WEEKLY 


ELECTRICAL 
REVIEW 


NEW YORK 


13 to 21 Park Row 


BY THE 


ELECTRICAL REVIEW 
PUBLISHING COMPANY 


CHARLES W. PRICE. . PRESIDENT and EDITOR 
STEPHEN H. GODDARD . SECRETARY and MANAGER 
RUSSELL HOWLAND GENERAL REPRESENTATIVE 
WM. HAND BROWNE, JR.. TECHNICAL EDITOR 
AINSLIE A. GRAY. . ASSISTANT EDITOR 


WESTERN OFFICE — 40 Dearborn Street, Chicago, IN. 
CHARLES FFRENCH, Manager. 


European Ovrics — 42 Old Broad Street, London, E. C. 
Henry W. Hatt, Manager. 


TELEPHONE CALL (private branch exchange connecting 
all departments) — ‘*21 Cortlandt.” 


REGISTERED CABLE ADDRESS — * Electview,” New York. 


lll 
SUBSCRIPTIONS 
One Year, United States and Canada : 
One Year, Foreign Countries * we te. oe OO 
Single Copies, each . . . Be WO eh. a Oh ee ty e 10 
Copies supplied for Only one year back, each . . 25 


er — z 


TO ADVERTISERS 


: CHANGES for advertisements should be in this office 
y Friday noon for the following week's issue. 

eee ADVERTISEMENTR should be in the office not later 

ae Monday noon to assure publication in that week's 


REVIVAL OF THE WINDMILL. 


If the views of one of our foreign cor-- 


respondents are to be accepted, the wind- 
mill—that old and classic source of power 
Which was the main dependence of our 
forefathers before the invention of the 
steam engine—is again to be put to work, 
in Germany, furnishing the power to drive 
Of late years windmills have 
been used principally as subjects for the 
landscape painter. We have not in 
mind here ‘that hideous but effective 
modern machine, but the old four- 
armed, picturesque structure familiar 
to all artists. They have served man 
faithfully for centuries, and were at 
last promoted to a well earned life of in- 
dolence. But now the rude hand of the 
engineer, which regards nothing as 
sacred that can be made to serve a use 
ful purpose, presumes to degrade these 
venerable landmarks and set them to driv- 


ing the unromantic dynamo. 


dynamos, 


THE MULTIPLE-UNIT SYSTEM IN THE 
UNITED STATES AND EUROPE. 


A recent summary of the railway com- 
panies throughout the world which have 
either installed or contracted for instal- 
lations of the multiple-unit system of 
electric traction shows how widely the 
advantages of this system are being 
recognizad. There are in the United 
States twenty-one companies using this 
This number includes the fol- 
lowing important railways. The Inter- 
borough Rapid Transit Company, con- 
trolling all the underground lines and 
the Manhattan Elevated Railway, of New 
York city; the Boston Elevated Railway ; 
the South Side Elevated Railway, of 
Chicago; the Brooklyn Elevated Railwa y, 
and the Aurora, Elgin & Chicago Rail- 
way. In the United Kingdom the elec- 
trical equipments of the following rail- 
ways will be operated on the multiple- 
unit system: The Central London Rail- 
way, the Great Northern & City Railway, 
the Northeastarn Railway, the Mersey 
Railway and the Metropolitan District 
On the continent of Europe 


system. 


Railway. 
the Union Flectricitats Gesellschaft, in 
Berlin; the Western Railway, of France; 
the Orleans Railway; the Gallarate di- 
vision of the Mediterranean Railway 
Company, and the Athens-Piree Railway, 


in Greece, have also adopted this systern. 


Advantages of the Multiple-Unit System. 

This list shows how thoroughly the 
advantages of the multiple-unit system 
have been recognized. All of these thirty- 
one railways will use one or the other 
of two American systems. It was only 
natural that the advantages offered by 
electricity and which are made available 
by the multiple-unit system, should be 
recognized first in this country where the 
trolley system had such a remarkable 
development. These advantages are the 
safe and cconomical operation of short 


or long trains as the traffic on the line 
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may demand and by distributing the 
motors throughout the train, the weight 
of several cars instead of one is made 
available for quick acceleration, an ces- 
sential for high average speeds when 
stops are frequent. 

All Systems Are American. 

Of the three systems which will be 
used on these roads, two are entirely elec- 
tric and the other an electropneumatic 
system. In the first two the controllers 
af all the motor cars are operated by 
means of an eleetrie circuit under the 
control of the engineer. In the other, 
the controllers of the various motor cars 
are operated by compressed air. One 
system has been used for a number of 
years and has shown its reliability. While 
the clectropneumatic is newer, there is no 
reason to doubt that it will prove satis- 
factory as compressed air has been used 
In railway service for many years and is 
well understood by the company which 
will employ it. We can take some gatis- 
faction from the fact that these Sys- 
tems to which engineers are now look- 
ing for the handling of heavy passenger 
trattic have both been developed in this 
country, and two carry the names of dis- 
tinguished American engineers. 

= 
RADIUM. 

Not very long since we were told that a 
careful estimate had been made of the 
possible physical experiments. The re- 
sults showed that the greater part of the 
research work had already been per- 
formed, and Tt ofily remained for physi- 
cists to clear up the litter that had been 
left behind, in order to complete the 
science. By what process this authority 
had reached his conclusions we are not 
aware; but there can be no doubt that to 
many it seems as if the field of physical 
research was more or less exhausted. 

New Fields for Research. 
The events of recent years have shown 


how far at fault this would-be prophet 
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was. Discoveries have been made which 
open up vast fields for the experimentalist. 
How vast they are no one can say to-day. 
The work of J. J. Thomson and others, 
in the study of atomic physics, indicates 
that it will be many years before that one 
line of work can be considered well 
covered. The discovery of the so-called 
radio-active bodies by Becquerel, Curie 
and others points to a new line of investi- 
gation, and shows, in a way, how little 
we really know about matter and energy, 
the two fundamental conceptions upon 
which all physical laws are based. 

Study of Vacuum Tabes. 

The action of electrical discharges in 
vacuum caused phenomena which were 
studied for many years, without many re- 
sults. Then came the startling announce- 
ment of Reentgen, that rays were thrown 
off from these tubes which not only af- 
fected photographic plates, but were able 
to penetrate bodies which are opaque to 
ordinary light. 

Radio-Active Substances. 

Reentgen’s discovery led many into that 
field of physics. The effect of these rays 
in producing fluorescence and phosphor- 
escence of certain substances induced some 
to begin active study of these two well- 
known phenomena. In studying these, 
their effects upon photographic plates are 
carefully investigated. It was found in 
some cases that emanations of phosphor- 
escent bodies would not only act upon the 
sensitive plate, but would act through 
opaque bodies as did Roentgen rays. Some 
suggested that this action might be due 
to vapors given off, which diffused through 
the separating body, but this was shown 
not to be the case. Working along these 
lines, Becquerel found that uranium, 
which was one of the most active of the 
phosphorescent bodies employed, could act 
upon the photographic plate without 
previous exposure to light, and, therefore, 
without becoming phosphorescent. The 
action seemed to be brought about by 
some inherent property of the material 
itself. Another property these salts 
possessed was the ability to discharge elec- 
trified bodies. 

New Radio-Active Materials Discovered. 

While 

uranium, the Curies found a specimen 


studying the radiations of 
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which seemed to be more active than the 
amount of uranium contained within it 
seemed to warrant. It occurred to them 
that these radiations might be due to some 
other material which appeared as an im- 
purity in the uranium, and that this 
specimen contained that material some- 
what in excess. Careful chemical work 
enabled them to concentrate the active 
element, producing a material which was 
far more active in these radiations than 
any which had previously been produced. 
This was called polonium, after Poland, 
the native land of Madame Curie. By fur- 
ther investigations the Curies were able 
to separate a second substance, differing 
from the other in having the character- 
istics of barium, and this they called 


radium. 


Nature of the Radio-Active. 
The question which is now confronting 
the physicists is to decide upon the nature 
of these radiations. Are they rays thrown 
off, similar to light, or are they minute 
particles of matter resembling Thomson’s 
corpuscles? The most careful weighings 
have as yet shown no loss of weight; but 
assuming the particles thrown off to be 
of the nature of corpuscles, it has been 
shown that the loss in weight in many 
years would be far too small for detection 
with any means at present at our disposal. 
Another remarkable property of radium 
has recently been noticed by the Curies— 
that is, its power to maintain itself at a 
temperature higher than its surround- 
ings. It was found that specimens of 
radium, when carefully protected from all 
external sources of heat, maintained in- 
definitely a temperature 1.5 degrees centi- 
grade above its surroundings. This, of 
course, means that there is a continuous 
radiation of heat, as well as of Becquerel 
rays, and this outpour of heat is difficult 
to account for by an internal or molecular 
change. This action has led the Curies 
to suggest tentatively that an external 
source of energy, of which we at present 
have no knowledge, might cause this 
phenomenon. 
Wider Fields of Research Probable. 

The results of further work on the sub- 
ject will be watched for with interest, 
as it promises to make a great advance in 
our knowledge of molecular physics, and 


Vol. 42—No. 17 


may open up a new line of work from 
this one, which itself has as yet been 
slightly covered. 


ENGINEERING DATA. 

Last fall the board of directors of the 
American Institute of Electrical En- 
gineers authorized the appointment of a 
committee to collect engineering data. 
The officers of the Institute have given 
careful consideration to methods of con- 
ducting this work, and after formu- 
lating plans, a committee has been ap- 
pointed. It is not intended that this 
committee shall publish information on 
well-known subjects, but their efforts are 
to be directed toward obtaining data on 
new and special subjects. Much data 
can be made valuable in this way, though 
at present it never reaches the public. 
This committee will also be the means 
of collecting and transmitting promptly 
to the members of the Institute, the re- 
sults of the most recent practice in the 
art. 


Cooperation Desired. 

The committee is anxious to receive 
curves, short methods of computation, em- 
pirical formulæ and special data on sub- 
jects which are of value, but do not seem 
to warrant an Institute paper. They will 
also endeavor to secure the cooperation 
of electrical manufacturing companies 


which have possession of much informa- 


tion which could be made public without 
detriment to their interests. 

We heartily urge all engineers and 
manufacturers to cooperate with this com- 
mittee as far as possible. All of us are 
greatly indebted to those who have gone 
before, and it is only right that we should 
assist as far as possible in giving others 
the benefit of our own experience and in 
aiding those who must take up the work 
whero we leave it. The success of this 
committee will depend largely upon the 
generous help of all who are engaged i. 
the study or practice of electrical en- 
gineering. 


< 


NO MUNICIPAL LIGHTING IN 
NEW YORK. 

The New York Legislature has very 
properly killed, by a decisive vote, the bill 
providing for a municipal lighting plant 
for the city of New York. Municipal 
ownership of lighting plants is not ad- 
vantageous either to the public or to the 
city. 
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MEETING OF THE AMERICAN ELEC- 
TROCHEMICAL SOCIETY. 


The third general meeting of the 
American Electrochemical Society, which 
was held in New York city last week, was 
most successful. The attendance was 
good, two hundred and fifty members and 
guests being registered. The local com- 
mittee had spared no efforts to ensure 
visiting members a hearty welcome and 
a pleasant as well as profitable con- 
vention. The Chemists’ Club had courte- 
ously offered their club house as head- 
quarters, and this not only gave an ex- 
cellent hall for holding the meeting, but 
brought the members together under 
The kindness of the 
German Liederkranz in offering their 


pleasant auspices. 


club house as a banquet hall for the re- 
ception and banquet added much to the 
social side of the convention and helped 
very materially in making this part of 
the convention a success. 


THE DESIGNING OF TELEPHONE 
APPARATUS—XX. 


BY W. A. TAYLOR. 


After having installed the apparatus, 
about the first thing which has to be con- 
tended with is the burning out of the 
various coils of the telephones and switch- 
board apparatus by various electrical cur- 
rents foreign to the telephone circuits. 
There are three kinds of currents which 
are thus troublesome: First is the light- 
ning; second, high-voltage electric cur- 
rents from power and lighting circuits, 
and, third, low-voltage power and light- 
ing currents. 

The lightning, no doubt, causes the 
greatest amount of trouble to the tele- 
phone system, especially in the case of 
farmers’ and toll lines. There being more 
length of line in the circuit there is a 
greater chance of being a large difference 
of potential between the two ends. It 
is not necessary that the lightning shall 
actually strike the wire in order to in- 
flict damage. A heavy charge of light- 
ning striking several miles away is often 
the cause of burning out several coils, or 
a flash across the heavens will cause like 
trouble. Any flash of lightning causes a 
high or low-potential in the earth’s 
charge in the immediate vicinity and 
the current will flow away from or toward 
that point in order to equalize the earth’s 
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Interesting Papers Presented. 

At the formal meetings for the dis- 
cussion of papers, a number of interesting 
contributions were made, and many points 
of practical value were brought out in 
the discussions. From the number of 
papers contributed at these meetings, it 
seems evident that the organization of the 
society was not made any too soon. It 
is, however, rather unfortunate that the 
committee on papers was not able to pass 
upon and put into print all the papers 
which were read. While this is always 
difficult to do, it would seem to be a wise 
move on the part of the society if it should 
insist upon having all contributions in 
print before they are presented. So many 
papers are scheduled for every session 
of the meeting, that time does not always 
allow of as full and free a discussion as 
would take place were the members fa- 
miliar with their contents. 


charge. The quantity in these cases is 
nearly always very small, but the poten- 
tial is apt to be quite high, making it 
possible to jump any distance up to per- 
haps half an inch in many cases. As the 
impedance of the magnet coils is very 
high to such a rapidly oscillating current, 
it will prefer to jump quite a distance 
rather than go through all the turns of 
the winding. It is here that the damage 


O)a 


Oz | 


is done. A spark will jump from the 
winding of the magnet to the core and 
either open the winding or ground it or 
do both. It is seldom that more than a 
few turns are injured, and this injury 
nearly always necessitates the entire re- 
winding, as the damage is next to the 
core. The fact that lightning prefers to 
jump rather than to pass through the 
winding of the magnet has led to the 
making of the air-gap arrester. The old 
form of arrester is what is known as the 
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Valuable Paper on Vapor Density Determinations. 

A paper by Dr. Walther Nernst on the 
“Determination of Vapor Density in the 
Electric Furnace” was read at one of the 
meetings and was a notable contribution 
The study of 
gases and materials at high temperatures 


to scientific literature. 


is extremely important from the practi- 


cal as well as theoretical side, in connec- 
tion with the use of the electric furnace, 
and although the work described by Dr. 
Nernst is only a beginning of his re- 
searches, the experiments are being car- 
ried on, and further and much valuable 
data will no doubt be obtained. It is 
noteworthy that although the conditions 
under which these experiments had to be 
carried out were troublesome andi the 
quantities worked with were small, very 
satisfactory results were obtained. Some 
of the papers contained valuable practi- 
cal hints and it is to be hoped that the 
active workers in electrochemistry will 
be induced to take a more active part 
at future meetings. 


a m o r o a Ő IMM 


saw-tooth arrester. A diagram of this 
arrester is shown in Fig. 55. This con- 
sists of three thin brass plates with the 
saw-teeth as shown. Plates A and B carry 
the two line binding-posts, while plate 
C carries the binding-post which connects 
with the ground. The teeth on the 
ground plate are very close to those of 
the line plates; in fact, they are so close 
that a short-circuit is barely avoided. 
This form of arrester saved many an in- 
strument, but the lightning very fre- 
quently preferred to destroy the coil. The 
idea of the saw-teeth was to make an easy 
discharge path, as any high-potential 
charge is discharged more readily from 
a point than from a smooth surface. 
The poor work of this form led to the 
invention of the carbon block arrester, 
and this form has been almost universally 
adopted. In this form carbon blocks take 
the place of the metal plates and they 
are much closer together. The usual 
form consists of two blocks of carbon 
separated from each other by a piece of 
perforated mica or a silk ribbon. One 
block is connected with the line and the 
other with ground. The separation varies 
according to the ideas of those who make 
the arrester and also those who take care 
of it. No doubt, for protection’s sake, 
the closer the better; but there is un- 
fortunately a very great tendency 
for a discharge to short-circuit the 
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arrester when the blocks are too close 
and so they must be separated more than 
would be otherwise desirable. If the 
thickness of the separation piece is about 
three one-thousandths of an inch good 
service is still possible. The two surfaces 
which are presented toward each other 
should be roughened by means of sand- 
paper so that the smooth surfaces left 
by the mould are broken. Carbon thus 
treated has a large number of points on 
its surface, making a discharge easy. Be- 
side the fact that there are a large num- 
ber of discharge points on the surface, 
the resistance of the gap between the two 
blocks suddenly falls to a very low point 
as soon as an are forms, and the path to 
ground is practically a short-circuit as 
long as the are of discharge is continued, 
The vapor of the carbon in the are is re- 
sponsible for the low resistance. This 
are between the blocks will raise a small 
cinder or burr, and if the air-gap is too 
small the arrester becomes permanently 
short-circuited. Even when the carbons 
are separated the proper distance there 
are frequent short-circuits which necessi- 
tate tbeir removal and cleaning. This 
short-circuiting on toll lines and other 
long lines where there are a number of 
telephones becomes a serious item of ex- 
pense, a8 when one instrument on the line 
is short-circuited all the rest become use- 
As often happens, the party having 
charge of the instrument will neglect to 
fix up the carbons and so the trouble man 


less, 
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ig put to the expense of livery hire just 
to clean the carbons. In order to prevent 
such trouble as this, fuses are used be- 
tween the line and the arresters, and fre- 
quently a switch is introduced to cut out 
the telephone during the storm. The 
fuse is usually very light and will blow 
easily, and when it opens there is no 
trouble from a short-circuit on that in- 
strument. It must not be supposed that 
the fuse will do much to protect the tele- 
phone. The lightning would be all 
through doing harm before the fuse would 
blow; but having once blown, there will 
be little trouble from any short-circuit 
on the line. When the subscriber then 
wishes to use his telephone he can do so 
as soon as he replaces the fuse or perhaps 
cleans the carbons. 

The second class of currents considered 
are those of high voltage; that is, 
above 250 volts. With such voltages at 
hand it is necessary to have both a fuse 
and a carbon block arrester at the instru- 
ment end of the line and at the switch- 
hoard end. The fuse should be of low 
enough capacity to blow with a current 
which would melt the fuse before the 
coils burn out. For voltages above 350 
the carbon block arrester will act, and in 
such carbon block arresters it is usual to 
have a small drop of fusible metal placed 
in a cavity in the face of one of the 
blocks, which metal will melt when the 
block heats from the discharge and fall- 
ing against the other block completely 
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short-circuits it, stopping the arc and pre- 
venting a fire. To ensure the putting out 
of the destructive are between the 
blocks, the fuse is put between the carbon 
arrester and the line, then when the cur- 
rent rises to a sufficient degree the fuse 
blows and stops all trouble. The fuse at 
the subscribers substation should be. 
placed outside, though the carbon blocks 
may be inside. Another fuse should be 
placed in circuit where the line enters a 
cable, and another inside of the office. 
The cable fuse may be heavier than that 
in the office so that it will blow last, sav- 
ing the replacing of the fuse on the pole 
every time that in the office blows. A 
half-ampere fuse at the substation, one- 
ampere on the cable pole and half-ampere 
in the office is considered good usage 
generally, though authority exists for al- 
most any combination up to six-ampere 
fuses. The high-current fuses should not 
be used unless heat coils or sneak ar- 
resters are used. This type will be ex- 
plained later. All carbon block arresters 
should be mounted upon fireproof bases 
where the lines upon which they are 
mounted are in the vicinity of dangerous 
electric light and power wires. All fuses 
in the cable boxes should be so designed 
that the blowing of one or more will not 
alfect any of the others or in any way sct 
fire to the wires. This is a very essential 
point to look after, as a cable-pole fire is 
very expensive and, unfortunately, too 
frequent. 


Third Annual Meeting of the American Electrochemical Society. 


A Successful Meeting Held in New York City—Papers and Discussion. 


THURSDAY MORNING SESSION. 

EMBERS and guests of the 
American Electrochemical So- 
ciety assembled at the Chemists’ 


M 


Club house, 108 West Fifty-fifth street, 
New York city, on Thursday morn- 


ing, April 16. After a meeting of 
the directors, the society was called to 
order by Dr. C. A. Doremus, chairman of 
the local committee, who welcomed visit- 
ing members on behalf of the local mem- 
bers and introduced President J. W. 
Richards, who took the chair. President 
Richards introduced Dr. Wm. McMurtrie, 
who extended to the society the hospi- 
tality of the Chemists’? Club, New York 
city, and expressed the pleasure of the 
club in having this meeting held at their 
club house. He said that New York would 
doubtless be the centre of the chemical 


activity of the country and it was the 
desire of the Chemists’ Club that their 
house be regarded as the headquarters 
of all chemical societies. Visiting 
chemists were welcome there at all times ; 
it was to be hoped that this meeting was 
only a beginning of the cordial relations 
which would exist between the several 
chemical societies. 

President Richards, on behalf of the 
society, thanked Dr. McMurtrie and the 
members of the Chemists’ Club for their 
hospitality. 

REPORTS OF OFFICERS. 

Secretary Reed then reported upon the 
conditions of the society. There are at 
present 492 members, fifty-three of these 
being foreign. He recommended that a 
systematic effort be commenced to increase 
the membership and that the matter of 


local sections be considered. At the pre- 
sent rate of growth of the society some 
action in this direction would soon be 
necessary. 

‘Freasurer P. G. Salom reported an ex- 
cellent condition of finances. There was 
on hand, the fifteenth of this month, al- 
lowing for all expenses, $2,170. 

President Richards reported that the 
board of directors had appointed a com- 
mittee to report upon plans for cooperating 
with other societies. 

PAPERS. 

Dr. Wilder D. Bancroft then read his 
paper upon “Constant-Voltage and Con- 
stant-Current Separations.” The whole | 
process of electrolytic separation depends 
upon extracting one metal from the so- 
lution first; this would seem to indicate 
that constant-voltage~methods would be 
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best. Such methods were suggested by 
theoretical conclusions and were used by 
Ostwald. However, all practical methods 
have been developed using constant cur- 
rents. Since the solution must change as 
one metal is abstracted, hydrogen must 
therefore be given off. Tables were shown 
giving the order in which metals could be 
extracted from various solutions. These 
showed that hydrogen may be given off 
at two points in certain of these ex- 
tractions, depending upon the condition 
of the solution. All but three of the 
separations effected were constant-cur- 
rent methods. 

In the discussion of this paper, at- 
tention was called to the difference ex- 
isting between the laboratory analytical 
method, where insoluble electrodes were 
used, and the commercial processes using 
soluble anodes. 

In the absence of the author Dr. Ban- 
croft then read the paper presented by 
Dr. H. T. Barnes upon the “Experimental 
Study of Some Electrode Effects.” This 
paper recounted the study the author had 
made with platinum electrodes. ‘There 
may be a difference of potential between 
two platinum electrodes, when introduced 
into the same solution, this effect being 
due to occluded gases. Boiling the solu- 
tion in order to drive off all gas enabled 
platinum electrodes to be brought into 
comparable conditions. Addition of gas 
to the solution set up an electromotive 
force. 

President J. W. Richards then read the 
paper prepared by himself and Mr. W. 
S. Landis, entitled the “Electrolysis of 
Water.” One experiment was described 
in which a thermometer bulb containing 
two platinum wires as clectrodes was filled_ 
completely with acidulated water. Upon 
sending the current through this cell the 
bulb exploded. The experiment was then 
repeated using a thick thermometer stem. 
The electrodes were sealed into the ends 
of this hy Canada balsam. Applying 3.3 
volts to this cell no measurable current 
passed, but upon breaking the scal the 
current at once passed. A description 
was then given of an experiment made to 
determine the electromotive force re- 
quired for the decomposition of water. 
In this experiment the energy supplied 
to the cell was calculated, and heat de- 
veloped in the cell was measured. The 
difference between these values was rep- 
resented by the energy required to de- 
compose water, and knowing the current 
flowing, the electromotive force was de- 
ducted. The value obtained was 1.49 
volts. Experiments were then described 
in which voltages less than 1.5 were used 
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to pass a current through acidulated 
water. In the discussion of this paper it 
was brought out that platinum is an un- 
satisfactory metal for this work, as it 
combines with oxygen or hydrogen, Mr. 
Carl Hering stating that he had found 
gold more satisfactory, though Mr. S. 
L. Bigelow had found gold to be a little 
better than platinum. Professor C. F. 
Burgess described an experiment which 
he had made using a strong steel cylin- 
der filled) with acidulated water. He 
found that a current would pass with a 
pressure less.than one volt. The current, 
however, decreased rapidly, but upon 
shaking the cell it rose again to its first 
value, showing that polarization had been 
caused by a deposit of gas upon the elec- 
trodes. 

Dr. Bancroft then read a second paper 
entitled “Experiments with Metallic 
Diaphragms.” He explained the action 


of a current passing through a solution. 


which contained a metallic diaphragm 
partially closing the cell. By changing 
the length of this diaphragm parallel to 
the direction of current flow, more or less 
of the total current could be caused to 
flow through it. If, however, a longer 
diaphragm using two metal plates con- 
nected externally by a heavy conductor 
is employed, the current flow becomes 
more or less complicated, as each plate 
may act both as cathode and anode. With 
a cell of this construction he was able to 
deposit copper, when a voltmeter indi- 
cated a difference of potential of only 
0.7 volt. 


TILURSDAY AFTERNOON SESSION, 


After lunch served at the club house, 
the afternoon session was begun with Mr. 
Reed’s paper upon the “Protective Action 
of Zine Chloride upon Metallic Iron.” 
He had filled a test tube with zine chlo- 
ride, and placed within this some bright 
steel wire nails and the whole was set 
aside for two years, during which time 
there was no apparent corrosion of the 
iron. 

Dr. Max von Recklinghausen then read 
a paper entitled “Insulating Materials as 
a Field for a Chemist.” In this the 
author discussed briefly the properties of 
insulating materials at present used in 
the construction of electrical machinery, 
pointing out the desirable features for 
various purposes as well as the undesirable 
ones. 

Dr. von Recklinghausen was followed 
by Mr. H. B. Coho, who gave an historical 
review of the storage battery. In the 
discussion of this paper Professor H. 8. 
Carhart stated that in 1881 Planté had 


069 


used pasted cells but did not obtain as 
good results as with his formed cells. 

Mr. E. A. Sperry, in introducing his 
paper upon the use of “Pyroxyline in 
Electrice Storage Batteries,” stated that 
the cells which had been imported for the 
Boston plant in 1881, and which had 
been referred to by Mr. Coho, were still 
in excellent condition. He had seen some 
of these plates recently and they showed 
no deterioration, while the capacity had 
increased eighteen per cent. These cells 
were of the Tudor type and showed what 
might be expected of carefully manufac- 
tured plates. 

Dr. W. H. Walker then presented his 
paper on the “Concentration Changes in | 
the Electrolysis of Brine.” He discussed 
the action going on in an electrolytic cell 
and offered an explanation for the 
phenomenon that in electrolysing brine, 
the products of decomposition are not as 
great as called for by Faraday’s law. 

Professor H. S. Carhart read a paper 
entitled “Concentration Cells Considered 
as Thermoelectric Cells,’ and explained 
the reactions going on when one of these 
cells was carried through a Carnot cycle. 

Mr. A. A. Knudson presented a paper 
entitled “Corrosion of Metals by Elec- 
trolysis.” This was taken up under two 
heads—galvanic action between dissimi- 
lar metals, and the destructive effects of 
railway currents upon subterranean 
metals. Under the first heading a nuin- 
bai Of instances were mentioned, and 
methods suggested to check the corrosion. 
The effect of railway currents was dis- 
cussed, and views were shown of metals 
which had been buried and were badly 
corroded, presumably by such currents. 
The last part of the paper gave an ac- 
count of an electrical survey of the east- 
ern part of Manhattan, showing an ap- 
parent flow of current from the west 
end of Brooklyn Bridge, easterly to the 
Kent avenue power station of the Brook- 
lyn Rapid Transit Company. 

In the discussion of this paper atten- 


` tion was called to the necessity for not 


laying too much stress upon current 
measurements from voltage readings on 
buried conductors. It was suggested that 
the conductor through which the current 
to be measured was flowing be shunted 
with an ammeter, and in this way, by 
fall of potential measurements, the value 
of the current could be determined more 
accurately. It was also suggested to pro- 
tect the bridge piers and pipes by at- 
taching zinc blocks to the iron. Enclosing 
the pipes in cement was suggested as a 
protection against corrosion. 
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THE BANQUET. 


Thursday evening the members and 
guests of the society assembled at the 
club house of the German Liederkranz, 
which had been placed at the disposal of 
the society, where a reception was held, 
followed by a very enjoyable banquet. A 
delightful musical programme had been 
arranged. The speakers were introduced 
by Toastmaster C. A. Doremus. Presi- 
dent Richards responded to the toast, 
“America, the Electrochemical Centre of 
the World.” Dr. Walther Nernst, of 
Gottingen, spoke on “The Development 
of Electrochemical Theories.” Mr. 
Charles F. Scott, president of the Ameri- 
can Institute of Electrical Engineers, dis- 
cussed the aims of this institution and its 
relation to the American Electrochemical 
Society. Dr. Charles F. Chandler, of 
Columbia University, spoke of the organi- 
zation of the American Chemical Society, 
and of the Chemists’ Club, and Dr. H. W. 
Wiley, chief chemist of the Agricultural 
Department, responded to the toast, 
“Kitchen Chemistry.” 


FRIDAY MORNING SESSION. 


Dr. N. S. Keith presented a note on 
“The Composition of Electroplating So- 
lutions.” The necessity of keeping the 
electrolyte in the proper condition was 
emphasized, and attention wae called to 
the effect upon this of impurities in the 
anode. Local action also may cause 
trouble. Under ideal conditions there 
should be no corrosion of the electrodes, 
except during use. Agitation assists in 
removing the gases liberated. Heat also 
helps. Strong solutions allow of high 
current densities. Precautions necessary 
in the deposition of gold, silver and lead 
were discussed. 

In the discussion Mr. H. E. Heath de- 
scribed his experience with a unipolar 
dynamo in electrolytic deposition. This 
machine was designed and built eight 
years ago, and has been in constant use 
since then. No repairs have been neces- 
sary, except renewing the brushes once, 
about two months ago. The armature is 
made of iron. The machine gives a steady 
current, and it was found that this al- 
lowed the use of a higher current density 
and considerable variation in the solution, 
without affecting the quality of the de- 
posited metal. 

Mr. C. O. Mailloux called attention to 
Dr. Keith’s early work in electrometal- 
lurgy, and described his experience in de- 
veloping and introducing improvements 
in clectrotyping. 

President Richards then read a paper 
written by Mr. Titus Ulke, entitled, 
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“Modern Electrolytic Copper Refining.” 
This paper called attention to the secrecy 
which is observed in electrolytic proc- 
esses, and emphasized the advantages 
which would accrue to all workers in this 
line if they exchanged ideas and experi- 
ences freely. 

Dr. Nernst then read a paper entitled 
“Determinations of Vapor Density in the 
Electric Furnace.” Work has been carried 
out at 2,000 degrees centigrade. Porce- 
lain vessels were first tried, but these 
were found not suitable. Iridium was 
then thought of, as it has a melting point 
of 500 degrees higher than that of 
platinum. The metal is, however, brittle 
at low temperatures. The well-known firm 
of Heraeus, instrument maker, after two 
years’ work, recently constructed a Meyer’s 
tube of pure iridium, with which the 
author has conducted a number of ex- 
periments. The making of this tube is 
very difficult, as the metal had to be forged 
at white heat. As the tube was small, but 
small quantities of material could be 
worked with, and it became necessary for 
the author to construct a delicate balance. 
This was done, using a quartz fibre. The 
tube was then placed within a cylindrical 
tube of the same material, having broad 
circular flanges attached to the ends. An 
alternating current was passed through 
this and brought it up to the desired 
temperature. To determine this com- 
parison is made of the color of the tube 
and some known source of light which 
could be standardized. This gave indi- 
cations within ten to twenty degrees 
centigrade. Satisfactory results were ob- 
tained, using quantities of material as 
small as 0.2 to 0.1 of a milligramme. The 
work has not as yet been carried very 
far. 

In the discussion, Dr. Bancroft pointed 
out that the usual methods of measuring 
vapor density at ordinary temperatures 
were far from satisfactory, and the ob- 
taining of such excellent results with this 
new apparatus must be regarded as a 
triumph of research work. Dr. Bancroft 
then read a paper upon “Electrical En- 
dosmose,” in which he described the 
action of diaphragms. 

Dr. L. A. Parsons read a paper upon 
“Tons and Electrons,” which discussed 
briefly the work of J. J. Thomson and 
others in this line. 

A paper was next read by Mr. Carl 
Hering, the title of which was “Uni- 
formity in Electrochemical Equivalents.” 
He held that whenever absolute accuracy 
is not possible, the next best thing is 
uniformity, and advocated the temporary 
adoption of the certain constants. Uni- 
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formity could readily be obtained by 
adopting the set of atomic weights which 
has been adopted by the American Chemi- 
cal Society, and the electrochemical 
equivalent which has been adopted in- 
ternationally. The adoption of these two 
authoritative data would give a complete 
sct of electrochemical equivalents. 

In the discussion it was held that as 
the adopted value of silver does not seem 
to be correct, it was better not to adopt 
units which were known to be incorrect. 

Dr. Bancroft then read a paper entitled 
“The Electromotive Force of Alloys,” in 
which the changes occurring in the elec- 
tromotive force of alloys during electro- 
lysis were discussed. 

Professor C. F. Burgess read a paper 
prepared by himself and Dr. Carl Ham- 
buechen, entitled “Electrolytic Production 
of Metallic Compounds.” The inaccuracy 
of much literature upon the subject was 
referred to, and reasons of failure and 
limitations were discussed. By means of 
electrolysis the more expensive acids used 
in producing metallic compounds may be 
replaced by cheaper materials, and where 
the cost of power is not too great, an 
economy effected. 

President Richards announced that a 
prize of $250 had been offered for the 
best paper upon the electrolytic treat- 
ment of rare minerals. This prize had 
been established by Mr. A. B. Frenzel, 
of Denver, who was willing to supply, in 
reasonable quantities, tungsten, iridium 
and uranium ores. 

The election of officers was then an- 
nounced by the tellers, all officers whose 
terms of office had expired being reelected. 

Friday afternoon excursions were made 
to various points of interest in New York 
and vicinity. 

On Friday evening the members of the 
society were the guests of the American 
Institute of Electrical Engineers, at a 
special meeting. At this Mr. W. J. Ham- 
mer delivered an illustrated lecture upon 
radium and other radio-active substances. 
A report of this meeting will be found on 
another page of this issue. 


SATURDAY MORNING SESSION. 


Professor Burgess, in the absence of 
the author, read Mr. J. G. Zimmerman’s 
paper, entitled “The Electrodeposition of 
Metals Upon a Rotating Cathode.” This 
paper discussed the advantages of a rotat- 
ing cathode, and described the results 
which the author had secured in the labo- 
ratory. It was found that by rotating 
the cathode the current density could be 
increased considerably, and good deposits 
secured. For good results the peripheral 
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speed should be proportional to the cur- 
rent density. Work had been carried out 
with copper and nickel solutions. With 
the latter metal it was found possible to 
secure bright plating which required no 
polishing. Zinc was also experimented 
with, and it was found that only by pre- 
venting rotation of the electrolyte was it 
possible to secure good plating. This 
seemed to indicate that the results were 
brought about by the friction of the elec- 
trolyte upon the cathode, rather than the 
centrifugal action of the revolving liquid 
throwing off impurities. 

Mr. Hering thought that the same re- 
sults could be obtained by circulating the 
electrolyte, with less trouble; but others 
who took part did not agree with him. 
While, theoretically, there should be no 
difference between circulating the cath- 
ode and circulating the electrolyte, prac- 
tically there might be considerable dif- 
ference. 

Mr. A. B. Marvin read a paper en- 
titled “Electrolytic Conduction Without 
Electrodes.” This described an experi- 
ment, for which a special transformer was 
constructed, and in which the primary 
consisted of a coil of wire and the second- 
ary of a trough containing the electro- 
lyte. No metal was used in the construc- 
tion of this trough. An iron core of the 
shell type was built up about the pri- 
mary and one end of the secondary coil, 
the latter extending considerably beyond 
the iron. This trough was U-shaped, the 
circuit being completed at the end away 
from the core by a glass tube, around 
which is placed a Gramme ring armature. 
Upon sending a current through the 
primary, and plugging up the glass tube 
so as to prevent a flow of current through 
the solution, a humming noise was heard 
in a telephone connected to the Gramme 
ring winding, this being due to leakage. 
Upon removing the plugs so as to com- 
plete the circuit, there was a decided 
change in the note given by the tele- 
phone. 

Mr. N. M. Hopkins described an ex- 
periment which he had made, to obtain a 
current in an electrolyte without the use of 
electrodes. He used an open-coil trans- 
former, the secondary of which was com- 
posed of a spiral of glass filled with the 
solution. This was attached by means of 
rubber tubing to a second spiral enclosed 
within an iron-lined calorimeter. Upon 
passing a current through the primary, a 
change of temperature takes place in the 
calorimeter. The experiment was not 
conclusive, as the effort might have been 
caused by magnetic leakage from the 
transformer. 
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Mr. W. R. Mott then read a paper pre- 
pared by himself and Mr. H. E. Patten, 
upon “Potentials of Zinc in Aqueous 


Solutions,” which described the results . 


of a large number of experiments. 

Mr. W. McA. Johnson then gave some 
notes on electrolytic deposition, which 
discussed the behavior of electrolytically 
deposited nickel, and showed how the de- 
posit might be prevented from dripping. 

Mr. B. MacNutt described a laboratory 
electric furnace. This was made by bind- 
ing together a bundle of electric arc car- 
bons, connection being made by opening 
the stranded conductor and binding the 
strands in with the carbons. This bundle 
was bored out at the top to form a cup, 
into which was placed a graphite crucible 
bedded in the crushed carbon. The other 
electrode was a carbon rod lowered into 
the furnace. This furnace has been used 
satisfactorily with a difference of poten- 
tial of forty volts, and currents of from 
150 to 200 amperes. 

The following papers were read by 
title: “Free Ions in Electrolytic Solu- 
tions,” by Dr. W. R. Whitney, and “The 
Influence of Some Impurities in Salt 
Upon the Yield of Soda in the Amalgam 
Process,” by J. W. Walker. 

Mr. A. Eimer then exhibited some new 
apparatus, including several new types of 
electric furnace for laboratory purposes. 

Saturday afternoon was given over to 
visits to various points of interest. 

Saturday evening Dr. Richards read 
his presidential address. He took for his 
subject, “Conditions of Progress in Elec- 
trochemistry.” In order that advance- 
ment might be made in electrochemistry, 
new facts must be discovered. For this 
end laboratories must be equipped, and 
capable men put in charge, and given 
time and means for conducting research 
work. There are at present in Germany 
fifteen chairs of electrochemistry and 
twelve well-equipped laboratories. For 
progress it was also necessary that 
a clearer understanding of the laws 
correlating facts should be had as 
well as more rational theories of the 
why and wherefore. Useful working 
theories were often more injured by the 
excessive zeal of their friends than by the 
criticisms of others. A theory is merely 
a statement intended to explain certain 
known phenomena, and to enable the stu- 
dent to investigate this subject intelli- 
gently and extend his knowledge. Theo- 
ries should be revised when necessary, 
as nothing was a greater drag upon a 
science than a rigid adherence to an in- 
adequate explanation. For the satisfac- 
tory progress of a science, an increasing 
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application should be made of the facts, 
to the welfare of mankind, and scientific 
literature should be disseminated more 
widely, both through the publication of 
the proceedings of societies and the scien- 
tific and technical journals. Another 
necessity for progress was an increase in 
vision on the part of the scientist of the 
possibilities of scientific achievement. 

After the address a vote of thanks was 
adopted by the society to the Chemists’ 
Club for their hospitality in giving the use 
of its club house to the society, and to the 
German Liederkranz for the use of their 
club house for the reception and banquet; 
also to the American Institute of Elec- 
trical Engineers and to the plants and 
establishments to which visits had been 
made, as well as to the local committee. 

Dr. Doremus then called attention to 
the coming German congress of applied 
chemistry, stating that America would 
stand next to Germany in representation 
and papers presented. 

Mr. Percy H. Thomas then gave an 
excellent explanation of the action of the 
Cooper Hewitt converter, showing it in 
operation. ! 

Dr. von Recklinghausen showed the 
Cooper Hewitt mercury lamp, and demon- 
strated its actinic properties. 

Dr. McMurtrie, on behalf of the Chem- 
ists’ Club, expressed the pleasure the club 
had had in entertaining the American 
Electrochemical Society, and hoped that 
this meeting would lead to cordial rela- 
tions between the various organizations 
interested in electrochemistry. 

President Richards then declared the 
meeting closed, after which an enjoyable 
kneipe was held. 

Among those present at the meeting 
were: Dr. A. R. Ledoux, president of the 
American Institute of Mining Engineers; 
Dr. William MeMurtrie, president of the 
Chemists’ Club; Dr. Samuel Sheldon, 
president of the New York Electrical So- 
ciety; Mr. F. A. Ringler, president of the 


German Liederkranz; Mr. Alois von 
Isakovics; Dr. Max von Recklinghausen ; 
Professor Henry S. Carhart, of the Uni- 
versity of Michigan; P. G. Salom, Phila- 
delphia, Pa.; Dr. W. D. Bancroft, Cor- 
nell University; Edward R. Taylor, Penn 
Yan, N. Y.; Professor W. E. Goldsbor- 
ough, Purdue University; Mr. Alfred H. 
Cowles, Cleveland, Ohio; Carl Hering, 
Philadelphia, Pa.; T. C. Martin, New 
York citv; L. Baekeland, Yonkers; E. H. 
Mullin, New York city; C. J. Reed, 
Philadelphia; A. B. Frenzel, Denver, 
Col.; Dr. Louis Duncan, of the Massa- 
chusetts Institute of Technology; Mr. 
Edward Weston, Waverly Park, N. J.; 
Lamar Lyndon, New York city; Dr. 
Leonard Waldo, New York city; Mr. 
E. A. Sperry, Cleveland, Qhio. 
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Radium and Other Radio-Active Substances. 


With a Consideration of Phosphorescent and Fluorescent Substances. 
the 


N EXTRA meeting of the American 
Institute of Electrical Engincers 
was held in the chapel of 

the College of the City of New York, 
Twenty-third street and Lexington 
avenue, on Friday evening, April 17. At 
this meeting the American Electrochem- 
ical Society was the guest of the American 
Institute of Electrical Engineers. In 
opening. the meeting President Scott 
called attention to the comparatively slow 


development and application of eléctrical ~ 


engineering, as engineers commonly re- 
gard it, with the very rapid development 
and application of electrochemical and 
physico-electrical observations. The dis- 
covery of a new element opened up the 
way into researches which were more re- 
fined and examined deeper into the forces 
of nature than all work gone before. It 
was, then, with peculiar interest that the 
members of the Institute were to have 
presented to them an exposition of an un- 
familiar subject. He took pleasure in in- 
~troducing Mr. William J. Hammer, who 
would discourse on the subject of “Radium 
and Other Radio-Active Substances, with 
a Consideration of Phosphorescent and 
Fluorescent Substances. The Properties 
and Applications of Selenium, and the 
Treatment of Disease by the Ultra-Violct 
Light.” | 

The attendance was very large, and the 
greatest interest was manifested in the 
explanation and experimentation as set 
forth by Mr. Hammer. He exhibited a 
number of lantern slides, calling atten- 
tion. to the great possibilities of selenium, 
and performed various experiments which 
demonstrated the practical application of 
this material. Mr. Hammer had prepared 
an elaborate paper detailing the course 
of the address, and illustrating the points 
which he brought out during the course 
of his remarks. The great length of the 
paper would make it necessary for just 
a brief abstract, touching on the essential 
points of interest and instruction. 

Taking up the subject of fluoresence 
and phosphorescence, Mr. Hammer said: 

Sir George Stokes has given the name 
of fluorescence to the phenomenon which 
certain substances have of absorbing the 
very short waves of ultra-violet light 
which are invisible, and transforming 
them into waves of longer length, so that 
they become visible to our eyes. The 
lowering of the frequency of certain ultra- 


violet radiations, so as to render them 
yisible, was known to Brewster, in 1833, 


The Properties and Applications of Selenium, and 


Treatment of Disease by the: Ultra-Violet Light. 


and to Herschel, in 1848, the former 
terming it internal, and the latter, sur- 
face dispersion ; but it was first explained 
and the name given to it by Stokes in 
1852, after a form of fluorspar. In the case 
of fluorescence, the emission of the light 
lasts only as long as the substance is 
stimulated by the incident beam; but in 
the case of phosphorescence, the emission 
of light continues or persists after the 
stimulation has ceased. He then exhib- 
ited a variety of apparatus which demon- 
strated the stimulating of fluorescent and 
phosphorescent bodies, and these were 
passed to the audience for examination. 

The Cooper Hewitt tube was shown, the 
peculiar actinic effect of which was called 
attention to; and this tube was also ex- 
hibited with the light rays intercepted by 
a screen soaked in rhodamin. This is the 
only substance which thus far, the author 
stated, had been found fluorescent in the 
light of the mercury are. 

In passing upon the probable pro- 
duction of a cheap form of light, Mr. 
Hammer quoted the study made by Pro- 
fessor R. P. Langley and F. W. Very, as 
to the value of the light given off by the 
tropical beetle, designated technically as 
“pyrophorus noctilucus.” The light had 
been determined by the use of the Lang- 
ley bolometer, and demonstrated practi- 
cally that all the energy which its phos- 
phorescence represents appears as light, 
and that the light given off by this insect 
is the most efficient light known, it be- 
ing produced at about. one-four-hun- 
dredth part of the cost of energy which 
is expended in the candle flame. 

Among plants, phosphorescence was 
first recorded by A. Linnaeus, whose 
daughter discovered it in the nasturtium 
plant. 

Having considered 
phenomena of 


certain of the 
phosphorescence and 


fluorescence, Mr. Hammer then called at- 


tention to these remarkable substances 
which have recently been discovered, 
which have given off light the moment 
they are created, without having to be 
stimulated by any form of heat, light, 
electrical or other vibrations, so far as 


students of this subject were yet cogni- 


zant of. He referred to radium, po- 
lonium, actinum and thorium. 

It was to the discovery by M. Henri 
Becquerel, in 1896, of the remarkable 
radiations emanating from uranium that 
this study owed its foundation. Great 
importance should, however, be attached 
to the previous investigations into the 
phenomena produced on the interior and 
exterior of vacuum tubes of various kinds, 
by such men as Varley, Hittorf, Crookes, 
Lenard, Roentgen, Hertz, J. J. Thomson, 
Goldstein, Schmidt, Ebert, Puluj, Per- 
rin, Villard, Wein, Weidemann, Majo- 
rana, Birkland, Deslandres, Poincaure, 
Edison, Tesla, Rowland and others. 

Two important links in the chain were 


supplied by the experiments of Henri 
and Niewenglowski. The former showed 
that phosphorescent sulphide of zine 
penetrated black paper and affected a 
photographic plate, similar to Rentgen 
rays; and the latter in hig experiments 
replaced the usual cover of a loaded 
photographic plate-holder by a thin sheet 
of aluminum. On top of this he placed 
four glass squares, sprinkled over with 
sulphide of calcium, rendered phospho- 
rescent by exposure to sunlight. <A 
jeweler’s glass bell jar was put over each 
plate, and the whole apparatus was then 
placed in a dark room for twenty-three 
hours. On developing the negative, 
the plate showed an excellent image of 
the plates of glass, and the bell glass 
covers, which had been made through the 
aluminum, a substance heretofore sup- 
posed to be entirely opaque to light. Sub- 
squently Professor Becquerel investi- 
gated the effect of phosphorescent sub- 
stances on photographic plates. 

Peligot in 1840 succeeded in isolating 
metallic uranium from the chloride. 
Well-known forms of it are also uranium 
arsenate, uranium carbonate, uraniuin 
niobate, uranium phosphate, uranium 
silicate and uranium sulphate. Uranium 
was first discovered in 1879 by the Ger- 
man chemist Klaproth, and he named it 
after the planet “Uranus.” Samples of 
uranium produced in the electric furnace 
by Moissan were more powerful than any 
other form of uranium. Uranium, al- 
though widely distributed, is never found 
in large amounts, and forms several 
minerals. The commonest of these is 
uraninite, commonly known as pitch- 
blende. This is a compound oxide, con- 
taining eighty-one and one-half per cent 
of uranium, four per cent of lead, and 
one-half per cent of iron, with oxygen 
and water; or sometimes magnesia, man- 
ganese or silicon. 

The pitchblende which contains the 
largest per cent of radio-active material 
which has thus far been discovered, is the 
Bohemian pitchblende. It is also found 
in Saxony in small pockets, and a dis- 
tinct vein of it has been found in Corn- 
wall, England. Professor Curie also in- 
formed the author that he had secured 
some excellent radio-active pitchblende 
from Colorado, United States. The ore 
as mined in Cornwall yields from eight- 
een to twenty per cent of the metal, this 
being the most important source, and this 
is usually put on the market in the form 
of uranium sesquioxide, being largely 
used for giving porcelains a velvety black 
when heated in the annealing fire, and to 
some extent for imparting a greenish-vel- 
low fluorescence to glass. It has also 
heen suggested to utilize it, on account of 
its high resistance, in connection with in- 
eandescent lighting. 

Following the original discoverv of the 
Becquerel radiations im 1896; came the 
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discovery in 1898 of polonium, by Profes- 
sor Pierre Curie and Madame Sklodowsk1 
Curie, who in investigating Becqucrel 
radiations from uranium, found some 
samples in pitchblende, from which the 
uranium is extracted, which was more 
powerful than any uranium they had 
found, having four times the radio- 
activity of metallic uranium, Polonium 
is precipitated by hydrogen sulphide, and 
apparently loses its power much more 
rapidly than radium. The Curies have 
not been able to prepare any polonium in 
which the rays have been deviable, al- 
though Geitel has prepared a form pos- 
sessing both deviable and non-deviable 
rays, and Elster states that when polonium 
is placed in a vacuum, the rays may be 
deviated by a magnet to a greater ex- 
tent than those of radium. 

In the same year in which polonium 
was discovered, the Curies and M. Bea- 
mont succeeded in isolating a second sub- 
stance found in pitchblende, which was 
associated with polonium, and possessed 
many of the chemical and other character- 
istics of that substance; and to this they 
gave the name radium. In 1899 a third 
substance was discovered in pitchblende, 
possessing the chemical and other of the 
characteristics of thorium, with which it 
was associated, and to this Debierne gave 
the name actinium. 

Within the past month great interest 
has been attracted by the statement made 
by Prafessors Curie and Laborde, that 
radium maintains its own temperature 
at 1.5 degrees centigrade above its sur- 
roundings, this being equivalent to stating 
that half a pound of radium salt would 
evolve in one hour sufficient heat to equal 
that caused by the burning of one-third 
of a cubic foot of hydrogen gas, and that 
the heat evolved from pure radium is 
sufficient to melt more than its own 
weight of ice every hour. An atomic 
weight for radium of 225 has been deter- 
mined, and the atomic weight of barium, 
heretofore always associated with radium, 
is but 157. 

Several samples of radium, ranging 


from forty times the radio-activity of ` 


uranium, which is taken as & standard, 
up to 7,000 times the radio-activity of 
uranium, were passed about the audience, 
and Mr. Hammer stated that these sub- 
stances are prepared in a laboratory under 
the control of Professor Curie, and up to 
recent date, all uranium of as high radio- 
activity as 7,000 has been retained for the 
experiments of the Curies and their asso- 
ciates. A notification has recently been 
received from the Société Centrale, in- 
forming the author that they will shortly 
put upon the market a preparation of 
radium, chemically pure, or nearly so, 
at a cost of 30,000 francs per gramme, 
or about $2,721,555.90 per pound. Radi- 
um, while it has been spoken of as a 
metal, has never been secured in a metal 
form, the usual form being as a chloride 
or bromide. Professor Curie has stated 
that the result of all the work done in 
Germany and France in the past three 
vears had only resulted in the securing of 
about one pound of radium, this includ- 


ELECTRICAL REVIEW 


ing all degrees of quality. Professor J. J. 
Thomson has stated that there is far 
more gold in sea water than there is 
radium, polonium and actinium in pitch- 
blende. i 

As indicative of the enormous difti- 
culties to be encountered in procuring 
this wonderful substance, it is interesting 
to note that it takes 5,000 tons of uranium 
residues to produce a kilo (2.2 pounds) 
of radium, and the cost of handling these 
residues is $2,000 per ton. To secure the 
chemically pure radium is enormously 
expensive, and it would be impossible to 
do this by chemical analysis. Therefore 
a far more sensitive electrical method is 
employed, and the statement is now made 
that the presence of radio-active sub- 
stance can be detected by the means of 
such a minute quantity that it would re- 
quire 5,000 times this amount to show at 
all in the spectroscope. It is also stated 
that this method of electrical analysis is 
thousands of times more sensitive than 
spectrum analysis, and millions of times 
more sensitive than chemical analysis. 

The accompanying illustration shows 
the “electrometer” method with which the 
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APPARATUS EMPLOYED BY M. AND MME. CURIE 
IN THE STUDY OF RADIO-ACTIVITY. 


Curies have studied the radio-activity of 
different substances. It consists of two 
plates, A and B, on the latter of which 
is placed the radio-active substance to be 
tested. This makes the air a conductor 
of electricity between the two plates, and 
for measuring this degree of conducti- 
bility, the plate, B, is brought to a high 
potential by connecting it to one side of 
the storage battery, P, the other side of 
which is connected to the ground. If the 
plate, A, is brought to the potential of the 
ground by the wire, C-D, an electric cur- 
rent begins to flow between the two plates, 
A and B. The potential of plate, A, is 
shown by the electrometer, E. If we cut 
this communication with the ground at 
C, the plate, A, becomes charged causing 
the electrometer to deviate. The speed 
deviation is proportionate to the inten- 
sity of the current and can serve for 
measuring it. But it is preferable to 
make this measurement in compensating 
the charge taken by plate, A, so that the 
clectrometer remains at zero. The charges 
which are extremely feeble can be com- 
pensated by means of Piezo-electric quartz, 
one armature of which is connected with 
the plate, A, and the other armature 
grounded. Quartz plate is given a 
certain tension by weights placed on 
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the plate, H. This tension is grad- 
ually produced and gives a charge of 
a definite quantity of electricity which 
can be measured. The operation may be 
so regulated that there is a constant com- 
pensation between the quantity of elec- 
tricity which passes through the con- 
denser and that of the opposite sign fur- 
nished by the quartz. So we can measure 
in an absolute value the quantity of elec- 
tricity passing through the condenser in 
a certain time. 

Dolezalek has constructed an electrom- 
cter giving a deflection of 20,000 or 
more scale divisions for a potential differ- 
ence of but one volt. 

It is well known that the leaves of a 
gold or aluminum foil electroscope will 
hold their charge in dry air indefinitely ; 
but the Becquerel rays are found to dissi- 
pate the charge by ionization of the air, 
and rendering the air a conductor of 
electricity (the electroscope may also be 
discharged by Roentgen rays, cathode rays 
and ultra-violet light). 

Elster and Geitel have shown that a 
thin wire of any metal, placed in the 
atmosphere and charged negatively from 
some source of current, causes the wire 
to become radio-active, and this radio- 
activity may be scraped off and will affect 
photographic plates, ete. 

At the British Association meeting last 
summer Professor J. J. Thomson is re- 
ported to have stated that if a square 
centimetre of surface were covered with 
pure radium, it would only lose in weight 
one-thousandth of a milligramme in a 
thousand years. This is in accordance 
with the previous statements made by 
Becquerel. Later in the year A. Heyd- 
weiller, of the Royal University, Mun- 
ster, Germany, made the statement that 
a small proportion of radium lost in 
weight 0.02 of a milligramme per day for 
fifty days, and a whole milligramme in 
that period. Professor Thomson, upon 
enguiry from Mr. Hammer, was inclined 
to think that from the magnitude of loss 
found by Heydweiller, it must be due to 
some secondary effect. Replies were also 
received from Henri Becquerel, Lord Kel- 
vin, Sir William Crookes, P. Curie and 
A. Heydweiller, which would appear to 
eventually bear out the statements made 
by Professor Thomson. Several experi- 
ments, performed by Mr. Hammer, were 
then shown to illustrate the intensity of 
the radio-activity of radium preparations. 
In one showing the penetrative character- 
istics of the rays, a thick lead box was 
constructed, containing six tubes of radi- 
um, ranging from a radio-activity of 
40 to 7,000. This box was laid upon a 
large steel magnet three-eighths of an inch 
thick. As may be seen from the accom- 
panying illustration, the degree of pene- 
tration of both the lead and steel varies 
according to the radio-activity of the radi- 
um in the various tubes. The exposure 
was made in twenty-two hours. Various 
other demonstrations were exhibited, one 
particularly conclusive one showing a 
strip of black paper upon which had been 
mounted a number of substances, such as 
brass, iron, copper, tin, lead, tin-foil, 
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aluminum, magnesium, etc., and strips 
of carbon, vulcanite, glass, mica, and sul- 
phide. When a plate was sprinkled over 
with sulphide of calcium, made brilliantly 
phosphorescent by exposure to burning 
magnesium ribbon, the only substances 
which allowed the light to pass through 
at all were the glass, mica, and sulphide, 
the other substances, including the paper, 
being very opaque. These substances were 
similarly arranged, but exposed to a tube 
of radium of 7,000 activity, which was 
placed three inches above the plate, and 
near the centre. The exposure was made 
for twenty-five hours. The strip of black 
paper was entirely transparent to the 
rays, and the various substances under- 
neath it were penetrated to a greater or 
lesa degree, particularly those nearest to 
the radium. 

Mr. Hammer then proceeded to de- 
scribe the properties and applications of 
selenium. The Swedish scientist Ber- 
zelius discovered selenium in 1817, as a 
by-product from the distillation of sul- 
phuric acid from iron pyrites. Its atomic 
weight is 79.5; specific gravity when 
crystallized, 4.788; its observed vapor 
specific gravity at 2,588 degrees Fahren- 
heit, 5.68. It is a non-metallic element 
which possesses characteristics similar to 
phosphorus, sulphur and tellurium. When 
melted at 212 degrees centigrade, and 
allowed to cool rapidly, it forms a brown 
amorphous mass of conchoidal fracture. 
In this connection it is a high-class in- 
sulator. It has been said that a small 
piece of it would represent the resistance 
of a wire stretched from the earth to the 
sun. When heated for quite a time at a 
temperature of 100 degrees centigrade, 
selenium becomes a conductor of elec- 
tricity to a limited degree, this increasing 
with an increase of current, and varying 
according to the direction. Selenium has 
neither taste nor smell. The red vapor 
rising from it, when subjected to intense 
heat, is exceedingly poisonous, and care 
should therefore be taken when experi- 
menting with selenium in liquid form. 

Selenium is usually supplied commer- 
cially in a vitreous form. It is as struc- 
tureless as glass and resembles black seal- 
ing wax. ' 

In 1851 Hittorf first discovered the 
effects of temperature on selenium; but 
it was not until February 12, 1873, that 
Mr. Willoughby Smith sent a communi- 
cation to President Latimer Clark, of the 
Society of Telegraph Engineers of Lon- 
don, calling attention to the effect of 
light in reducing the resistance of sele- 
nium. An assistant of Mr. Willoughby 
Smith, a Mr. May, who was a telegraph 
clerk at Valencia, called attention to the 
fact that some pencils of selenium which 
had been used to give a high resistance in 
connection with some of the cable-testing 
work conducted by Mr. Willoughby 
Smith, showed a marked change in resist- 
ance when the sliding cover of the box 
which held the selenium was removed 
and the selenium was exposed to sun- 
light. These selenium pencils varied in 
length from five to ten centimetres, and 
were one to one and one-half millimetres 
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in diameter; they were hermetically 
sealed in glass tubes with connecting 
wires of platinum at each end. Little 
credence was given to the original an- 
nouncement; and it was only after Earl 
Ross verified this statement, and proved 
that the action was due solely to light, 
and showed the effects of the light of 
different portions of the spectrum, that it 
met with serious consideration. Since 
that time much work has been done ın 
investigating the properties of selenium, 
especially by Messrs. Shelford Bidwell, 
J. W. Giltay, Lord Ross and Sale, Draper 
and Moss Hittorf, Adams and Day, 
Ayrton and Perry, Sir W. C. Siemens, 
Mercadier, Fritts, Minchin, Ruhmer, 
Webb, Bell and Taintor, and many 
others. 

The most successful and most extensive 
experiments which have been made with 
the speaking arc are those of Mr. Ernest 
Ruhmer, of Berlin, Germany, who has 


RADIOGRAPH SHOWING DEGREES OF PENETRA- 
STEEL BY TUBES OF 


TION OF LEAD AND 
RADIUM OF DIFFERENT RapDio-ACTIVITIES. 


employed it in conjunction with hhis sele- 


nium cells for wireless telephony, and 


with remarkable success. 


Selenium cells may vary in resistance 
from 2,000 ohms to 500,000 ohms or 


more in the dark; and certain cells may 


be five to twenty times as good conductors 


of electricity in light as in the dark; and 


in the case of other cells, notablv that of 
the Fritts cell and that of the Ruhmer 
cell—used in his Wannsee experiments— 


will have 200 times the conductivity in 
light that it has in darkness; and the 
ratio may be even higher. ‘They are 
usually made by winding carefully two 
separate lengths of wire, either of copper. 
brass, German silver or platinum, equi- 
distant throughout their entire length, 
upon such substances as slate, glass, mica 
or porcelain. The selenium is then spread 
thinly over the wires, forming an insu- 
lation between the two windings. 
Selenium cells are very susceptible to 
moisture, and it is largely this taking up 
of moisture which produces the electro- 


‘an electric motor. 


Vol. 42—No. 17 


lytic effect in the cell, enabling one to 
connect it with a galvanometer and pro- 
duce a current by merely focusing the 
light upon the cell. ‘This phenomenon 
gave rise to the designation of the photo- 
electric cell. 

An important commercial application 
of the selenium cell has recently been 
made by Mr. Ernest Ruhmer in connec- 
tion with his electrically controlled buoy, 
as here shown. 

Pintach has constructed a large num- 
ber of buoys containing compressed gas, 
which would last from one month to up- 
ward of a year; but it was heretofore nec- 
essary to burn these lights day and night, 
it being often impracticable by reason 
of distance at which they were placed, 
and frequency of storms, etc., to switch 
off the gas so that it would not burn dur- 
ing the daytime. 

Mr. Ruhmer has placed one of his 
selenium cells in the top of such a buoy 
connected with a switching device which, 
as soon as the sun rises in the morning, 
causes the selenium cell to reduce its te- 
sistance, this causing the switching device 
to turn off the gas, which is again turned 
on upon the increase of resistance of the 
selenium cell by the approach of night- 
fall, or if desired in the case of a storm 
coming up. A buoy containing sufficient 
gas for one month could thus be made to 
answer without recharge for from three 
to five months. Aes 

The arrangements of the circuits 3° 
originally devised by Mr. Ruhmer are 
shown. The voltmeter needle has been re- 
placed by a relay, and the apparatus ae 
plified. A single dry cell is interpola 
in the selenium cell circuit, as usually 
employed on the buoy; and this cell will 
last a year or more; and with the relay, 
it is placed in the bottom of the buoy 
and arranged to be absolutely water- 


roof. 

Mr. Ruhmer has also oun an 
apparatus employing the selemum 
ah he ae ive the name pee 
phophone.” The apparatus 18 shown a 
grammatically. It consists of @ box se 
taining a gelatine or celluloid film, ie 
as employed in monine Pi iiy m ni ý 

ERA : 
and is driven at hig i 5p e a far 
of the box is set a cylindrical lens a 
the size of one’s little finger. 0 
distance away from the box 18 p 
arc lamp and a telephone. Wor 5 
or sung into the telephone alates i 
the waves in the telephone aa Pa 
the current flowing in the arc lig are 
cuit, and cause a correspon var bail 
in the light of the arc. The TaT ari 
the arc me pass through the cy jae 
prism alrea Ted | th 
to fall in sharp white lines on Wt 
sensitive film. This film 18 t eat the 
out of the box and developed; 80°. 
shows a series of perpendicular aa 
parallel to one enue, whi 
a photographic record 0 
originally entering the telephone, thet, 
the striations are fine an ce a 
the pitch is high, but w sch is 0¥- 
broader and farther apart the p 
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Strips of the film or photograms are 
shown. The developed film is next placed 
back into the box and the motor again 
started. The arc lamp remains in its 
original position, but burns steadily as 
the telephone is not operated. The rays 


Pintscu Gas Buoy, CONTROLLED BY A RUHMER 
SELENIUM CELL. 


from the are lamp passing through the 
lens are therefore quite uniform, and the 
moving gelatine etrip acts as a screen 
to cnt off these rays, allowing the light 
intermittently to fall upon the selenium 
cell at the back of the box, producing a 
variation in its resistance and a corre- 
sponding effect in the telephone receivers 


DIAGRAM OF CIRCUITS OF “SELENIUM” Buoy. 


connected thereto. A battery is also in- 
terpolated in the circuit with the selenium 
cells and the telephones. By holding these 
telephones to the ear, the reproduction of 
the sound is perfect, the author can vouch 
for from personal experience with the ap- 
paratus. 

Mr. Ruhmer contemplates utilizing this 
photographophone as a receiving instru- 
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ment with its wireless telephone system, 
in which he employs a beam of light. 

Selenium is found in Vesuvian lava, 
and in natural sulphur—as a sulphur 
selenide—in the Lispari Islands. It is 
also found in Norway and other iron 
pyrites. It occurs in meteoric iron and 
in such rare metals as eucarite as a sele- 
nide of silver and copper in Sweden and 
Chili; crooksite, a selenide of copper and 
thallium, with a little silver, from Nor- 
way; as clausthalite, a selenide of lead 
in the Hartz mountains, from Zinken 
and Clausthal, in Inverg, Rheinberg, 
Saxony, Rio Tinto, Spain, Mendoza, 
South America; as riolite at Culebras, 
Mexico; as Lehrbachite, a selenide of 
mercury and lead from the Hartz Moun- 
tains; as zorgite, a selenide of copper and 
lead from Glasbach, in the Hartz Moun- 
tains. Selenium, although widely dis- 
tributed over the globe, occurs only in 
small quantities and in some instances is 
found in native state. 

Selenium is placed among the rare 
metals. Chemically pure crystalline 
selenium costs about one dollar per 
gramme, and the ordinary commercial 
article about ten cents per gramme. 

Dr. Neils R. Finsen has conducted very 
extensive and most painstaking re- 
searches into the bacteriacidal effects of 
light, and he has found both ends of the 
spectrum to possess remarkable curative 
powers. 

The red rays have been used most suc- 
cessfully in the treatment of smallpox, 
and for the removal of such disfigure- 
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gans, tuberculosis is known as consump- 
tion, and appearing externally, attacking 
the skin and underlying tissues, it is 
known as lupus vulgaris. As a rule, it 
appears in single patches, most fre- 
quently attacking the face, especially the 
nose, cheek and mouth. It may, however, 
attack the extremities or, in fact, any 


“portion of the body and even the mucus 


membranes. Fortunately lupus is rather 
rare in this country, although very com- 
mon in Europe. 

Koch and others have fully demon- 
strated that tuberculosis is due to the 
presence of specific organisms, named 


SHOWING GENERAL ARRANGEMENTS OF CIR- 
CUITS OF RUHMER’S PHUTOGRAPHOPHONE. 


tubercle bacillus, which have been found 
to be present in both the internal and 
cutaneous forms of this disease. 
Doubtless many remember the “blue- 
grass craze,” which swept over the coun- 
try in 1876, or thereabouts. A copy of 


è is Fiai > = 
E KeS ow ees ee ees 


et ee pt a A op 2 a ai ra e | & & Ga 


* ‘ 
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ments as birthmarks, moles, etc.; and he 
has also found that by utilizing the blue, 
violet and ultra-violet rays at the other 
end of the spectrum, those loathsome dis- 
eases of tuberculosis of the skin and lu- 
pus, diseases which have baffled surgical 
skill heretofore, have been successfully 
combatted. 

In affecting certain of the internal or- 


General A. J. Pleasonton’s book entitled, 
“Blue and Sunlights; Their Influence 
upon Life and Disease,” picked up in a 
second-hand bookstore some years ago, 
Mr. Hammer would commend the exami- 
nation of this book to all who are inter- 
ested in the subject. General Pleasonton 
and his system were condemned to both 
abuse and ridicule. Dr. Finsen, however, 
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says, “The General was absolutely on the 
right track.” 

For a considerable time, Finsen’s work 
received little credence and no encourage- 
ment; but he persisted in his investiga- 
tions, and the results secured by him 
finally bore fruit, and to-day the world 
rings with his praises. In all parts of 
the civilized world his work is being taken 
up, and institutes are being founded for 
the treatment of disease by light rays— 
particularly the ultra-violet light. In 
England the initiative was taken by 
Quen Alexandria, and in Russia by her 
sister, the Czarina, they both investigat- 
ing the system while visiting their father, 
the King of Denmark. Much has also al- 
ready been done in the United States. As 
an evidence of the importance attached to 
his work, he would call attention to the 
fact that Professor Finsen has recently 
received the “Nioble” prize of $50,000 as 
a reward for his contributions to surgery 
and medicine. 

Doubtless the rays emanating from the 
sun are very rich in blue, violet and ultra- 
violet light; but the atmosphere readily 
absorbs these rays, and while Professor 
Finsen for a time used the sun’s rays in 
the treatment of tuberculosis of the skin 
and lupus he found that by employing 
the arc light the same effect could be pro- 
duced in a very much shorter space of 
time; and that he was in this way, also, 
independent of weather conditions. 

The arc light is much richer in ultra- 
violet rays than the sunlight; and Broca 
and Chatin, of Paris, have found that by 
placing an iron core inside of the positive 
carbon electrode, this arc was still richer 
in ultra-violet light, and Gorl, of Erlan- 
gen, has constructed a form of aluminum 
are, in which four arcs were formed 
between five aluminum electrodes. A 
modification of Gorl’s lamps, in which 
there are four iron electrodes forming 


three iron arcs in series, which produce 


an intense source of ultra-violet light, was 
shown in operation. 

Bang and others have also made are 
lamps employing terminals of iron. It 
is claimed that by employing the iron ‘arc 
the same results which take an hour and 
ten minutes by means of the carbon arc 
can be accomplished in twenty minutes to 
half an hour; and also that so intense are 
these ultra-violet rays it 1s not necessary 
to use pressure to drive the blood away 
from the diseased part, and it is also un- 
necessary to use water to cool the rays. 

It is said that out of over 600 cases 
treated at Copenhagen, there have been 
practically no failures due to’ fault in the 
treatment, but there have been cases 
where the disease has been in such an ad- 
vanced stage and for such a very long 


period that it has not yielded successfully. 

Mr. Hammer and his assistants demon- 
strated each detail with great cleverness 
and exhibited a fine array of exnerimental 
apparatus. After the lecture a number 
of the scientists and engineers present in- 
spected the apparatus, and conducted a 
number of experimental tests. 
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The Magnetic Club Dinner. 

The Magnetic Club gave a dinner at 
the Vendome Hotel on Saturday evening, 
April 18, to Colonel Robert C. Clowry, 
president of the Western Union Tele- 
graph Company. About 250 persons were 
present, the greater number of these be- 
ing operators in either the Western Union 
Telegraph or the Postal Telegraph com- 
panies. Besides Colonel Clowry, the 
guests included Vice-President Wm. H. 
Baker and A. B. Chandler, Melville Is. 
Stone and H. D. Estabrook. 

Colonel Clowry was introduced by Mr. 
F. W. Jones, president of the Magnetic 
Club. 

Colonel Clowry spoke at some length 
on the subject of telegraph operators 
meeting with success. The training which 
young men received in discipline, accu- 
racy and integrity was the means of 
modeling men of sound understanding. 
Other speakers were Mr. H. D. Esta- 
brook, counsel of the Western Union 
Telegraph Company; A. B. Chandler, 
chairman of the board of directors of the 
Postal Telegraph Company; Melville E. 
Stone, general manager of the Associated 
Press, and Francis W. Jones, president 
of the Magnetie Club. 

eel eens 
Philadelphia Branch American In- 
stitute of Electrical Engineers. 

The second mecting of the Philadelphia 
branch of the American Institute of Elec- 
trical Engineers was held Monday, April 
6, at the Engineers’ Club, of Phila- 
del phia. 

Mr. Carl Hering, the chairman, made 


a short opening address and, after neces-. 


sary business was transacted, Mr. Hewitt 
presented Mr. F. O. Blackwell’s paper on 
the “Testing of Insulators’ and Mr. 
Ralph D. Mershon’s paper on “Mechani- 
cal Specifications for a Proposed Stan- 
dard Insulator Pin.” Mr. P. M. Lincoln, 
of Pittsburg, presented and discussed a 
paper by himself on “Transposition and 
Relative Location of Power and Tele 
phone Wires.” 

Mr. H. H. Barnes, of Pittsfield, Mass., 
presented a paper on the “Burning of 
Wooden Pins on High Tension Trans- 
mission Lines,” written by Mr. C. C. 
Chesney. | 

Mr. W. L. Hodges, the chief engineer 
of the Keystone Telephone Company, 
gave a brief résumé of the New York 
discussion of Mr. Lincoln’s paper. Mr. 
Hodges disagreed with Mr. Gerry's state- 
ment, that the ordinary telephone light- 
ning arrester was an undesirable and un- 
safe piece of apparatus for properly taking 
care of telephone circuits. Mr. Hodges 
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stated that he had had considerable ex- 
perience with different types of arresters 
and found some that answered admirably. 
He stated that it must not be expected 
that an ordinary lightning arrester should 
be suficient in extraordinary cases. 

Mr. Hodges discussed the various diffi- 
culties liable to arise where telephone and 
high-tension circuits are run on the same 
poles. 

Mr. H. F. Sanville then gave an ab- 
stract of the New York discussions of 
the papers of Messrs. Blackwell, Mershon 
and Chesney. 

The general discussion followed, dur- 
ing which a spirited controversy between 
Messrs, Lincoln and Hodges was carried 
on, regarding the electrostatic effect 
through a telephone receiver, due to the 
electrostatice effects of the main trans- 
mission line, Mr. Lincoln maintaining 
this is a constant-current effect, and Mr. 
Hodges taking the stand that it is a con- 
stant-potential effect. 

Mr. Barnes, of Pittstield, Mr. Theo- 
dore Spencer, Mr. Washington Devereus, 
Mr. C. B. Fulton, Mr. J. Silliman, Mr. 
R. L. Binder, Mr. Charles Hewitt, Mr. 


Hutchins and Mr. Carl Hering took part . 


in the general discussion. 

Mr. W. C. L. Eglin gave a short talk 
on the action of the joint committee of 
the American Institute and the National 
Board of Fire Underwriters, which had 
met recently in Boston. 

The next meeting of the branch will 
be held on Monday evening, May 11. The 
subject of the meeting will be “The Ten- 
dencies of Centra] Station Development.” 

After the general discussion, the mect- 
ing was much interested in samples of 
the latest type of high-tension insulators, 
which had been sent for exhibition by 
the R. Thomas & Sons Company, of East 
Liverpool, Ohio; the Locke Insulator 
Manufacturing Company, of Victor, 
N. Y., and C. S. Knowles, of Boston. 


National Electric Light Association. 
Efforts are being made to secure à 
special train to run from New York to 
Chicago, for the benefit of members, dele- 
gates and friends attending the twenty- 
sixth convention of the National Electric 
Light Association. This will be held in 
Chicago, May 26, 27, 28. 
oe | 
Municipal Lighting Bill Killed in 
New York. 

The New York State Senate, by a de 
cisive vote, has agreed to an adverse Te- 
port from the Cities Committee upon 
Colonel Robert Grier Monroe’s municipal 
cloctrie lighting plant bill for New York 
city. 
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The Colorado Springs & Interurban Street Railway System. 


A Description of the Electrical Equipment and the Power Installation. 


HE entire plant and system of the 
Colorado Springs & Interurban 
Street Railway Company were 

built, owned and operated by the late W. 
S. Stratton, the discoverer of the famous 
“Independence” mine of Cripple Creek, 
and are still operated by his estate. The 
system embraces, in addition to the Colo- 
rado Springs service, regular running 
schedules to the following outlying points: 
Cheyenne Cañon, Broadmoor, Manitou, 
Knob Hill, Prospect Lake, and the Deaf 
and Blind Institute. Mr. D. L. McCaf- 
frey is the general manager of the sys- 
tem, and it is to him that we are indebted 
for the following description. 

‘THE POWER-HOUSE. 

The power-house of the system is lo- 
cated at the corner of Rio Grande and 
Sierra Madre streets, and is a brick struc- 
ture 164 feet 6 inches long by 97 feet 
wide, divided into two sections by a brick 
fire wall, the engine room section being 
164 feet 6 inches long by 48 feet 6 inches 
wide and the boiler room section 164 
feet 6 inches long by 46 feet 6 inches 
wide, 

The building is built upon a concrete 
foundation throughout, and the same ma- 
terial is also used in the foundation for 
the boiler, engine and generating units. 
The roof is of steel girder construction, 
on which is laid hollow tile covered with 
one inch of cement with pitch and gravel 
roof laid on top of cement, making a 
perfectly fireproof roof. 

The boiler room contains six Cahall 
water-tube Babcock & Wilcox type boilers, 
as follows. 

Four 2-drum, 16-section, 9 tubes to sec- 
tion; two 24-foot by 42-inch drums with 
grate surface of 6614 square feet. Nomi- 
nal rating 300 horse-power each; with 144 
tubes, each 20-foot by 4-inch diameter. 
Two 3-drum, 21-section, 9 tubes to 
section; with 24-foot by 42-inch drums, 
with 189 tubes, each 20-foot by 4-inch 
diameter. Nominal rating 400 horse- 
power each. | 

Two single Marsh pumps, 12 feet by 
‘% inches by 12 inches. One 400-horse- 
power special Cochrane heater for heat- 
ing feed water. 

The steam main that supplies the en- 
gines with steam from boilers is placed on 
boiler room side of dividing wall and be- 
hind the boilers upon special brackets to 
leave it free to expand and contract. 


By J. H. Rusby. 


There is also installed in the boiler 
room a coa! and ash conveyor for the 
handling of all the coal and ashes. The 
coal is shipped from the mines in steel 
hopper-bottom cars, bought by the com- 
pany for this service. The coal is dumped 
from the cars into a hopper built under 
the tracks, and passes through a crusher 
for the purpose of making the coal all of 
one size. It is then taken by a cross-con- 
veyor to a longitudinal conveyor which 
runs the full length of boiler room (164 
feet) and carried to the top of the build- 
ing, and there deposited into six steel 
bins which have a capacity of twenty-five 
tons each. It is taken from these bins by 
the firemen as needed, requiring no hand- 
ling by hands. The ashes are also re- 
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moved by the same method, being taken 
from the ash-pits to the top of the build- 
ing and deposited in a steel bin and then 
taken in cars, provided for that purpose, 
to points on the road and used for filling. 

The steel stack by which the draft for 
the boilers is obtained is self-sustaining, 
being built upon a concrete foundation 
25 feet by. 25 feet, and to a depth of 
10 feet below the boiler room floor. The 
concrete also extends 32 feet above the 
floor, making the foundation 42 feet high 
by 25 feet in diameter. The steel part 
of stack is anchored to the concrete by 
sixteen 21%4-inch rods 42 feet long, ex- 
tending to the bottom of foundation and 
fastened to T-rails. The steel part of 
stack is 152 feet high and is made up of 
three different sizes of steel plate—70 
feet of one-half inch steel, 50 feet of 
three-fifths inch steel and 32 feet of 
three-sixteenths inch steel, and is 10 feet 
inside diameter. The total height of 


stack above the boiler room floor is 184 


feet. 
THE ENGINE ROOM. 


The engine room is 164 feet 6 inches 
by 48 feet 6 inches and is equipped for 
railway power with the following units: 

Two (one left and one right hand) 
Allis-Chalmers Corliss engines, 28 inches 
by 46 inches; two wrist-plates with 60,- 
000-pound flywheels, normal capacity 750 
horse-power, direct-connected to Gen- 
eral Electric, 10-pole, 500-kilowatt, 575- 
volt, 670-ampere railway generators, 
having a normal capacity each of 670 
electrical Rorse-power. 

One right-hand Allis-Chalmers Corliss 
engine, 22 inches by 42 inches; two wrist- 
plates with 46,000-pound flywheel, nor- 
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mal capacity 450 horse-power, direct-con- 
nected to one General Electric 8-pole, 
300-kilowatt, 575-volt, 522-ampere rail- 
way generator having a normal capacity 
of 402 electrical horse-power. 

One Allis-Chalmers Corliss compound 
engine, cylinders 18 inches by 32 inches 
and 42 inches, 100 revolutions per minute, 
with a 50,000-pound flywheel, normal 
capacity of 450 horse-power, direct-con- 
nected to one General Electric, 72-pole, 
300-kilowatt, 6,600-volt, 26-ampere, 60- 
cycle, 3-phase alternator. 

One General Electric marine type com- 
pound engine, 714 inches by 121% inches 
by 6 inches, 400 revolutions per minute, 
direct-connected to a General Electric 
continuous-current generator, 35-kilowatt, 
6-pole, 125-volt, for exciting the fields of 
the alternating unit. 

There is also a 50,000-pound capacity 
traveling crane, made by the Whiting 
Foundry Company, of Chicago, which 
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travels the full length of engine room, 
and by which the different parts of en- 
gines and generators (some of which 
weigh 56,000 pounds) were put into 
place, and which is necessary for making 
repairs. 

There is also installed a- gravity sys- 
tem of oiling. whereby the oil is placed in 
steel tanks fastened to the roof girders 
and piped to the different bearings of 
engines and generators, and after being 
used through the bearings it is piped to 
a filter, and there all the dirt and foreign 
matter are taken out and the oil pumped 
back up to the storage tanks again, using 
the same oil over and over again. 

All of the steam pipes are connected 
with the Holly system of return, where- 
by all the water from condensation is 
returned to the heater and used again in 
boilers. ° 

The floors of the engine and boiler 
rooms are of concrete, the boiler room floor 
being laid on the gravel, and that of the 
engine room is what is termed a 6-inch 
suspended concrete flooring with top 
dressing, leaving a basement below of 
8 feet head room where all the cables and 
wires from the generators to the switch- 
board are run; there being two switch- 
boards, one each for the railway and light 
circuits. 

THE SWITCHBOARD. 


The railway switchboard is equipped 
as follows: Three 500-kilowatt machine 
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one exciter panel; one alternator panel ; 
three circuit panels for alternating multi- 
ple lighting, and one circuit panel for 
series are lighting. This board is built 
of blue Vermont marble, and is fully 
equipped with all necessary instruments, 
transformers, etc. 


A RG af i Se 


E 


Vol. 42—No. 17 


190 feet by 60 feet. One is used for the 
carpenter shop and paint shop. The car- 
penter shop is 60 feet by 75 feet, and is 
equipped with a wood planer, band-saw 
and other necessary tools, the motor 
which furnishes the power being placed 
under the floor in a concrete pit with 
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SWITCHBOARD IN POWER-HOUSE, COLORADO SPRINGS & INTERURBAN STREET RAILWAY SYSTEM. 


This switchboard, with the railway 
board, was installed by the General Elec- 
tric Company. 

The cost of building, without machin- 
ery, was $74,274.99. 

BUILDINGS. 

There are two brick car houses, 180 

feet by 50 feet, for storage of cars, with 
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panels for handling each generator; one 
totalizing panel with recording watt- 
meter for measuring the amount of cur- 
rent used each day; volt and ampere- 
meters, so that the attendant can tell at 
a glance wha‘ the lines are doing; eleven 
feeder panels for feeding the diferent 
lines. These panels are made of slate, 
enameled black and finely finished. 

The lighting switchboard consists of 


a capacity of thirty-two double-truck 
cars. 

One brick car house, with office rooms 
on second floor, 180 feet by 50 feet, with 
steel girders; three open-pit tracks, where 
repairs on trucks and motors are made, 
and with a storage capacity of sixteen 
double-truck cars. 

Two brick buildings, with steel girders 
for support of roof, cement floors, each 


all the shafting, so that there are not any 
belts or shafting above the floor, making 
a very neat and complete shop. The 
paint shop, which is 50 feet by 115 feet, 
has three tracks, and six of the large 
double-truck cars can be painted at one 


time. There is a 12-foot 6-inch sky- 
light running the full length in 
centre of building, making a very 


light and pleasant building in which to 
work, 

The other building is used for a ma- 
chine shop, storeroom and armature 
room. The machine shop is 60 feet by 
130 feet, and contains the following 
tools: One 50-horse-power, General Elec- 
tric, multipolar, shunt, continuous-speed, 
500-volt motor, belted to a Sergent-In- 
gersol compound automatic air com- 
pressor, having a capacitv of 200 feet 
free air per minute. It is also belted to 
a line shaft running at right angles to 
shop, which runs a 24-inch Lodge & 
Davis drill press, a combination punch 
and shear, shearing 6-inch by 1-inch steel 
and punching a 1-inch hole in 1-inch 
steel, a Newton cold sawing machine for 
cutting off rails at any angle, a small 
iron planer, emery wheel, large grind- 
stone and blower for blacksmith’s forge. 
The main line shaft runs the full length 
of the machine shop. In the centre of the 
building it is in two sections, one section 
running wheel machinery, which con- 
sists of the following machines: One 150- 
ton hydraulic wheel press, Watson-Still- 
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man pattern; one Putnam wheel-boring 
machine, which will bore and face from 
15-inch to 40-inch wheels; one axle 
lathe, Putnam improved, with crane for 
taking axles in and out of lathe. This 
section of the line shaft does not run 
when the wheel-boring machinery is not 
in use. 

The other section of main line shaft 
runs a 36-inch Bickford radial drill, one 
26-inch J. B. Reed lathe, one 14-inch 
Prentice Brothers lathe, one 30-inch 
shaper, one automatic saw sharpener, one 
twist-drill grinder, one diamond tool 
grinder, and one car-wheel grinder for 
truing old and new wheels. 
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The storeroom is 35 feet by 66 feet, 
and contains everything that is used in 
the repairs and maintenance of the track, 
overhead, motors and cars of the com- 
pany. 

CAR EQUIPMENT. 

The car equipment of the company 
consists of the following cars and motors: 

Fifteen open Narragansett type Brill 
double-truck cars, equipped with 27- 
foot Brill trucks, and four General Elec- 
tric motors, giving a total of 152 horse- 
power per car. 

Nine closed and one open double-truck 
ears, built by the Laclede Car Company, 
equipped with Milwaukee trucks, and 
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with two General Electric 38-horse-power 
motors and Al suspension trucks. 
One single-truck line car, equipped 


with two steel motors and old-style Mc- 


Guire trucks. 

One double-truck work and snow-plow 
car, equipped with Milwaukee trucks and 
four General Electric 38-horse-power 
motors. 

Two single-truck Taunton snow-plows 
(closed), equipped with two General 
Electric 38-horse-power motors, taken 
from open cars. 

Two open flat push-plows. 

Three flat double-truck work cars or 
construction cars. 
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The above shaft is driven by a 12-horse- 
power Edison bipolar shunt-wound mo- 
tor. There is also a _ 15-horse-power 
Sprague motor for emergencies, belted 
up and ready to run in case of a burnout 
on either side of the motors. There are 
also three blacksmith forges and one fur- 
nace for melting babbitt metal for refill- 
ing the different ‘bearings of the motors 
and cars. There is also a standard-gauge 
track running through the machine shop 
and into the storeroom for the handling 
of supplies, etc. 

The armature room is 25 feet by 50 
feet, and is used for winding the arma- 
tures and fields and the different elec- 
trical parts on the cars. The different 
air valves and pipes are also tested for 
leaks, etc., in this room. 


four Genera] Electric motors, giving a 
total of 152 horse-power per car. 

Five closed Brill convertible patented 
type of car, equipped with 27-foot Brill 
trucks, and four General Electric motors, 
giving a total of 152 horse-power per car. 

Fifteen 16-foot Pullman closed cars. 

Two 24-foot Pullman closed cars, 
equipped with two 30-horse-power steel 
motors, and old-style McGuire trucks. 

Two 30-foot combination cars (part 
closed and part open), equipped with 
two 30-horse-power steel motors and Mc- 
Guire suspension trucks. 

Two 24-foot combination cars, equipped 
with two Edison No. 16, 30-horse-power 
motors and McGuire Al suspension 
trucks. 

Three single combination cars, equipped 


Thirteen open, eight-bench train cars, 
equipped with old-style McGuire trucks. 


The latest method of hardening the 
face of armor-plate is by heating the face 
with electrical currents by means of large 
carbon anodes instead of applying the 
heat in a furnace. It has been found that 
during the electrical treatment a portion 
of the carbon of the anodes enters into the 
composition of the steel, producing great 
hardness of that metal. The depth to 
which the hardening proceeds is regulated 
by the length of time during which the 


treatment is applied. It is claimed to 
be superior to the Harvey system or that 
of Krupp. By the latter process plates 
require fifteen to twenty days’ treatment. 
With the electrical method the desired re- 
sult is accomplished in five hours. 
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Electrical Notes from Europe. 


HE new railroad line from Paris 
T to Versailles which has been re- 
cently opened, must be added to 

the number of European lines which em- 
ploy electric locomotives for the regular 
service. The present line is double track, 
standard gauge, ‘and has a total length 
of eleven miles, using electric locomotives 
exclusively. The line starts from a large 
underground depot and runs along the 
bank of the Seine, and then branches to 
the left after leaving the city limits. The 
construction of the road has been difficult, 


owing to the nature of the country, and. 


includes one and one-half miles of via- 
ducts, and a tunnel two miles long which 
was pierced below the Meudon Woods. 
Owing to the large amount of construc- 
tion the first seven miles of the road cost 
$5,200,000, or about $740,000 per mile, 
exclusive of the electric material or rolling 
stock. The trains are made up of stand- 
ard railway cars and are drawn by 
specially built electric locomotives. These 
are of two distinct types; the first being 
an electric locomotive proper, while the 
second is a motor car of the type used on 
the Paris Metropolitan, having a cabin 
at one’end and the rest of the car for the 
passengers. One of the locomotives is 
shown in the photograph, with the por- 
tion of the track near the Meudon tunnel. 
These locomotives can draw a 140-ton 
train at thirty to forty miles an hour. They 
have béen built by the Société des Locomo- 
tives Electriques, and are mounted upon 
two trucks of two axles each. At either end 
is a compartment for the motorman with 
the various controlling devices, while the 
middle space can be used for baggage. 
The locomotive measures forty-two feet 
in total length. A motor is mounted on 
each axle and these can be coupled in 
series by groups of two, or all four in 
parallel. At present there are ten loco- 
motives of this form in use, and the elec- 
trical outfit is of two kinds, differing in 
the form and disposition of the motors. 
On four of the locomotives Thomson- 
Houston motors, built at the Paris shope, 
are used; these are  single-reduction 
motors. The six other locomotives have 
direct driving, and three of them use 
Westinghouse and the remainder Brown- 
Boveri motors. In the gearless motors 
the armature is wound on a hollow shaft, 
and through it passes the main axle which 
is connected to the armature by a coup- 
ling of three elastic springs, these being 
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fixed to the wheel. The motor cars which 
the company is now trying are equipped 
with Sprague and Thomson-Houston out- 
fits and use single-reduction motors. The 
current for the locomotives is taken from 
a third rail by a set of contact shoes. The 
rail is formed of fifty-foot sections, and 
is partially enclosed by wood strips. The 
rail is divided electrically into a number 
of sections which are separated by a short 
gap filled up to the level with wood. 
The ends of the rail are connected by 
cables to a section-box containing a switch. 
The current for the line is supplied from 
the large station at Moulineaux, which 


delivers three-phase current at 5,000 volts 


PARI8-VERSAILLES ELECTRIC LINE. 


to the substation along the route, and 
here the tension is lowered to 550 volts 
direct current by rotary converters. 


A new hydraulic plant is now being 
erected at Clermont-Ferrand, which is 
the centre of the rubber industry in 
France, and has a large number of works. 
The current will be used to operate a 
number of these establishments, and there 
is no doubt that new ones will be erected 
as soon as the hydraulic plant can fur- 
nish the power. The current will also be 
used for lighting the town. The gener- 
ating station is located on the banks of 


the Sioule and will use 6,000 horse-power . 


from this stream. The dam which is just 
above the station is ninety-five feet high, 
with an average width of eighty 
feet. Above the dam the river is 
widened and forms a reservoir three 
and one-half miles long and 3650 
feet in average width. The head of 
water is from sixty-five to eighty feet, 
according to the season, with an average 
supply of 270 cubic feet per second. Dur- 
ing the freshets, which are caused by the 
melting of the snow, the supply is greatly 
increased. ‘The water is brought to the 


turbines by a number of penstocks which 
are built directly into the masonry of the 
dam, each of these supplying a separate 
turbine. The latter are direct coupled to 
three-phase alternators of 800 kilowatts. 
The machine gives 1,000 volts and works 
at 330 revolutions per minute, with a 
period of fifty cycles. A set of smaller tur- 
bines is used to drive the exciters, with di- 
rect coupling. The current is raised to 20,- 
000 volts in the station by a set of six 
monophase transformers, giving 375 
kilowatts each. The transformers are con- 
tained in oil boxes and are connected 
three in a set for the three-phase system. 
The double line, twenty-seven miles long, 
which runs to the centre of distribution 
is mounted on wooden poles. The cross- 
arms supporting the insulators are boiled 
in paraffin and then coated with tar. The 
work on the dam and the gemerating 
station has been carried on actively dur- 
ing the last year and is now nearly 
finished. The electrical outfit of the 
station is to be supplied by the West- 
inghouse Electric Company, from the 
works at Havre, and the line is to be 
erected by the same company. 


Among the new electric companies 
which have been formed in France is 
the Compagnie Electrique de Menton, 
which has for its object the installation 


of a light and power system of 
distribution in the town of Men- 
ton and the adjacent points on 
the Mediterranean coast. It is to 


build a plant for this purpose and will 
undertake the sale of current for light 
and power. ‘The company is to have 
fifty years’ duration, starting from No- 
vember last, and is capitalized at 800,000 
francs. Another new company is the 
Société Indo-Chinoise d’Electricité, which 
is formed for the purpose of obtain- 
ing concessions of light and power in 
the various French colonies and pro- 
tectorates, and especially in Indo-China, 
including the centres of Haiphong and 
Hanoi. The company is capitalized at 
2,800,000 francs. The J. Holden Com- 
pany has been recently formed for the 
manufacture of accumulators, especially 
the new type known as the “Max” accu- 
mulator, which is to be introduced in 
France and other countries. It is capi- 
talized at 500,000 francs. 


Next to Switzerland, the mountainous 
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region in the southeast of France is tak- 
ing the lead in the number of hydraulic 
plants which are being erected for various 
purposes. Among the most important 
plants which are used for the electro- 
chemical industries is that of Clavaux, 
which lies at twenty miles from Grenoble 
and is supplied by a branch canal from 
the Romanche River. The Société d’ 
Electrochemie, which utilizes the plant 
for the production of sodium and oxides 
of soda, also controls the hydraulic sta- 
tion of St. Michel de Maurienne and 
that of Vallorbes, which are used in the 
manufacture of chlorates, perchlorates 
and other compounds. The Clavaux 
plant uses a fall which varies from 540 
cubic feet per second during eight months 
of the year down to 200 or 250 in the 
winter months. From the basin formed 
by the dam, a deviation canal, which is 
thirty-five feet wide and 260 feet long, 
takes the water into a vast basin with in- 
clined bottom which allows the speed of 
the current to be reduced in order to de- 
posit the sand. The latter is taken off at 
the side through a series of gates. The 
basin ends in a wall fifteen feet thick, 
from which starts the main penstock, 
which is protected by a grating. The 
penstock is formed of a steel tube of 
eight feet internal diameter, being one- 
quarter inch thick at the upper end, 
which increases to half an inch at the 
lower end, near the turbines. It runs for 
3,500 feet and is supported upon masonry 
pillars. As there are a number of elbows 
in the pipe, these take up the expansion 
and contraction. The total head of water 
is 136 feet, of which 115 are utilized for 
the turbines. The station contains five 
direct-coupled generating groups, using 
horizontal turbines of 550 horse-power 
which work at 250 revolutions per 
minute. The turbines have been supplied 
by Neynet Brenier & Company, of Gre- 
noble. They are coupled to dynamos of 
375 kilowatts and there is also a smaller 
eighty-kilowatt set which is used for the 
lighting and also to supply a number of 
motors on the premises, ranging from 
five to fifty horse-power. The dynamos 
give direct current and are of different 
makes, including two Thury-Creusot ma- 
chines of twelve poles, two Creusot six- 
pole machines, and two of the Alioth 
make of twelve poles. The dynamos have 
two separate commutators, each of which 
can supply a current of 2,500 amperes at 
seventy-five volts. The station is used 
exclusively for the manufacture of elec- 
trolytic products, among others pure so- 
dium and peroxide of sodium by the 
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Castner and Hulin process, besides the 
higher oxides of sodium which are used 
to form the new compound known as 
“oxylith,” lately brought out by Dr. 
Jaubert. This compound is used to form 
pure oxygen by direct contact with water, 
analogous to the action of carbide, and 
is now being produced on a commercial 
scale. 


Some interesting experiments on the 
conductivity of compressed powders have 
been made by a German scientist, F. 
Streintz. The powders are placed in 
ebonite tubes and submitted to various 
temperatures and pressures. In case the 
temperature is too high to allow ebonite 
to be used, the powders are compressed 
into blocks or cylinders where possible, 
and from these take various forms ac- 
cording to the material. Some of the 
powders form rods which possess a con- 
siderable cohesion and are almost as 
brilliant and as hard as metal. Their 
conductivity is therefore high, while in 
the pieces having a dull surface and little 
cohesion the conductivity is much lower, 
and seems thus to depend upon the co- 
hesion of the particles. To make the 
measurements at high temperatures the 
pieces are placed in a magnesia furnace, 
and an extreme cooling is obtained by 
placing them in liquid air. Metallic 
oxides and sulphides were chiefly used in 
the experiment. The highest conductivity 
was remarked in the case of lead oxide, 
and its resistance increases with the 
temperature. Black oxide of manganese 
has a much less conductivity and its re- 
sistance decreases with a rise of tempera- 
ture, the coefficient being high. The 
oxides of various metals behave quite 
differently, and while the above are found 
to be conductors, on the other hand cupric 
oxide, magnetic oxide of iron, sesqui- 
oxide of nickel and cobalt and oxide of 
uranium are not conducting when in the 
powdered state. As to the sulphides, those 
of nickel, iron and lead in the amorphous 
state are non-conductors, while in the 
case of copper and molybdenum sulphides 
and the black sulphide of mercury, galena 
and silver sulphide, the conductivity is 
relatively considerable. Silver sulphide 
is found to have remarkable properties 
under these conditions. Whatever may be 
its physical state, the variation of con- 
ductivity with the temperature remains 
the same, while cyclic variations of 
temperature change its physical state and 
bring it to a condition where its normal 
resistance at the ordinary temperature is 
diminished. The experiments showed that 
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the conductivity of the silver sulphide 
rises so rapidly with the temperature that 
the heat produced in the mass by the cur- 
rent itself is sufficient to still further 
raise tha conductivity; at 220 degrees 
centigrade, the resistance is comparable 
to that of metals, no decomposition being 
produced; however, it was observed that 
a counter-electromotive force is produced 
here which is somewhat analogous to the 
effect of polarization. The compressed 
powders were also tested in liquid air and 
their conductivity is very low in this case. 
It was also found that the magnetic field 
had no effect upon the conductivity of the 
powders. 


The application of electromagnets in 
connection with large cranes for the sus- 
pension of loads in iron works, blast fur- 
naces, etc., is being taken up in France 
by the Compagnie Internationale d’Elec- 
tricité, which is now occupied in design- 
ing various forms of magnets for this 
purpose. The first pattern is an enclosed 
magnet, which is formed of an external 
cylinder into which is fitted an inner 
core. The coil occupies the annular space 
and the magnetic circuit is completed 
by the piece to be lifted. The coil is thus 
entirely protected by the outer parts. The 
second pattern uses two such electromag- 
nets suspended at the ends of a bar, the 
middle of which is hung from the crane. 
The magnets can thus take up pieces of 
considerable length. The current is taken 
by rubbing contacts from two wires 
stretched alongside the crane. 


At a recent meeting of the Société de 
Physique, M. Dauve presented a new 
form of high resistance which is obtained 
by tracing lines with aluminum upon a 
ground glass plate. The line is produced 
by passing over the glass two or three 
times a piece of aluminum which is cut 
in the form of a chisel and is guided by 
a rule. The metallic layer thus formed is 
conducting, but has a high resistance. 
The contacts are easily made by apply- 
ing a piece of tin-foil to the ends of the 


line, pressing it in a metallic clamp which 
is provided with a binding-post. The line 
is then covered with a suitable varnish, 
that of Judæa bitumen being preferred. 
The resistance which is thus obtained is 
found to give certain variations over a 
period of several months, but afterward 
it takes a fixed value. Such a resistance 
can be used to advantage in many cases 
where a high resistance of German silver 
wire would be too expensive, and besides 
it is practically free from self-induction 
and capacity. C. L. DURAND. 
Paris, France, April 11. 
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DISTRIBUTION LOSSES IN ELECTRIC 
SUPPLY SYSTEMS—I1.' 


BY A. D. CONSTABLE AND E. FAWSSETT. 


Table IV gives the reduction in ex- 
citation energy in various cases, and it 
will be noticed that the saving is quite 
comparable with the loss by dielectric 
hysteresis; so that beyond the objection 
to running a larger generator than is re- 
quired to supply the actual watts con- 
sumed, there is really no great loss due 
to the use of high-tension cables, at any 
rate at 2,000 volts. In the summary, how- 
ever, dielectric hysteresis losses are in- 
cluded, as exciting energy ìs not con- 
sidered in this paper. 


TABLE 1V. 
Effect of capacity on exciting current. 
Approxi- 
Exciting Excitin 
Voltage Current Curren PAA wann ià 
on Cable. without with Excitation. Cable 
Cable. Cable. : 
(paper). 
10,000 5.8 2.5 426 2,000 
A 5,000 5.8 4.7 142 500 
2,000 5.8 5.4 52 80 
10,000 17.5 18.2 555 2,000 
B 1 5,000 17.5 16.0 198 500 
2,000 17.5 17.2 89 80 
A—230-kilowatt a'ternator. B—120-kilowatt alternator. 


Norg—In addition, there is a further improvement in 
the efficiency of the alternator, due to the effect of the 
altered wave-form on the armature losses. 

The effect of variation of voltage is 
shown in experiments No. 15-20. It will 
be seen that with the particular form of 
wave applied, the current increases 
rather more rapidly than the voltage and 
the watts rather more rapidly than the 
voltage squared. This, of course, means 
that with very high voltages the watts 
absorbed may be a formidable quantity, 
but at the same time it must be remem- 
bered that as the voltage increases, so 
does the thickness of the dielectric. The 
capacity is therefore less, and, assuming 
no resonance, the cable volt-amperes and 
the watts absorbed will by no means in- 
crease as the voltage squared. 

Some experiments were made on the 
effect of frequency, and the power-factor 
does not seem to be largely altered. As, 
however, there was some doubt as to the 
accuracy of the instruments employed in 
these tests, the figures are not here re- 
corded. 

The effect of load on the cable on this 
loss has not been satisfactorily investi- 
gated. It implies taking the difference of 
two very large quantities, compared with 
the loss, and is therefore not susceptible 
of much accuracy. In any case, the time 
during which the feeders in a lighting 
station are loaded is so small a fraction 
of the whole time they are running that 
the difference in the total result can not 
be large. 

Taking a comprehensive view of the 


1 Abstract of a paper read before the British Institution 
of Electrical Engineers, March 12, 1903, 
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above results, there appears to be no 
doubt that in the case of the vulcanized 
bitumen insulated cable No. 7, the power- 
factor is of the order of 0.12, that 
of the jute-insulated cables about 0.025, 
and of the paper-insulated cables some- 
thing of the order of 0.032 and 0.08 re- 
spectively for Nos. 10 and 11. The first 
three results are fairly consistent with all 
the statements made in the discussion on 
Mr. Mordey’s paper. The vulcanized 
bitumen cable appears to be an excep- 
tionally bad cable from this point of 
view, and the 5,000-volt paper cables ap- 
pear to have a larger dielectric hysteresis 
loss than the jute cables!. 

It is noteworthy that the cable which 
shows an abnormally high power-factor— 
viz., No. 7—is laid in an iron trough, 
with iron cover. It is possible that this 
iron trough, completely surrounding the 
counts to some extent for the high power- 
cable, accounts to some extent for the high 
power-factor. Where the cable is in an iron 
trough with a tile cover, as in the case 
of Nos. 10 and 11, the power-factor is 
also higher than would be expected from 
the type of cable. All the cables in ex- 
periment twelve have the outers of slightly 
larger sectional area than the inners— 
roughly, five to ten per cent larger. The 
fact that an external field exists round 
these cables is proved by the humming 
noise produced in the telephones oon- 
nected to pilot wires laid parallel and 
close to the cables. That this noise is 
not due to leakage entirely is shown by 
the fact that it is slight during times 
of no load, and very loud at times of 
heavy loads. Public telephone cables 
along the same route, but further away 
from the lighting cables, are not ap- 
preciably affected. 

Taking the values given above, the total 
hysteresis loss in the Croydon system of 
mains comes out at about 17,000 units 
per annum, and is approximately equally 
divided between the four quarters. This 
is not so large a loss that it is worth while 
shutting down feeders for the period of 
light load to reduce it considering the 
risks involved in so doing. It is most 
important, however, to decide on a 
dielectric which will not give an abnormal 
loss, as in the case of cable No. 7. 

TRANSFORMER LOSSES. 


The next point to be considered—and 


1 The thickness of the dielectric between conductors 
of cables No. 7, 10, 11 and 13 is 0.38 ineh. The thick- 
ness over the outer is 0.10 inch, except for No. 7, 
in which it is 0.25 inch. The iron trough in which 
the cables are laid is approximately 344 inches by 4 
inches outside and 4 ich thiek, Cable No. 4 is armore 
with steel tape, but the thickness is only about 4 inch, 
and the outer and inner conductors are of the same sec- 
tion. The capacity of the vulcanized bitumen insulated 
cable is abnormally high, being over three times that of 
a similar paper cable. 
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it is one of more importance than losses 
in the cable dielectries—is that of trans- 
former losses in an alternating-current 
supply. Table V gives the annual losses 
in the transformers necessary to deal with 
1,250-kilowatt output at the Croydon 
station. These transformers are placed 
in twenty-six substations seattered over 
the district, and the total number of fifty- 
six of 1,790 kilowatts total capacity is 
made up of two 100 kilowatts, nineteen 
of fifty kilowatts, twenty-six of twenty 
kilowatts, three of twentv-seven kilowatts 
and six smaller sizes. These are all in 
use at times of full load, and the number 
does not include spares. The loss is cut 
down as far as possible by switching off 
transformers not required for load. An 
attendant frequently visits the substation 
for this purpose. 


TABLE V.—TRANSFORMER LOSSES. 


Maximum load supplied................ 1, 
Maximum transformer kilowatts in use 1, 
Minimum transformer kilowatts in use. 920 


Units per 
Annum, 
(a) Total losses during time of heavy load... 88.800 
(b) Total losses during time of light load.... 31.200 
(c) Total loss during day load................ 58,200 
Total losses per annum ............. . 178,200 
September Decem- 
Cure and March ber 


Quarters. Quarter. 


5 P.x. to 2.20p.m.to 
, 12 mid‘ht 12 mid’bt 
Period (b) is as } 12 mid'ht 12 mid’ht 12 mid’ht 
follows....... tosa.M. to5a.m. to2.30p.m. 
Period (c) is as j 8a.m.to 5.a.M. to 
follows....... ( 8PX. 5 P.M. 


8 P. mu. to 


Notre—Period (a) is 2a 
fol 12 mid`ht 


Notwithstanding this method of se- 
curing economical working, the aggregate 
losses are very large. If all the trans- 
formers were kept on continually, the ad- 
ditional core losses would amount to 40,- 
000 units at least per annum. As an at- 
tendant must, in any case, visit the sub- 
station, the saving by this method of 
working is very considerable. 

The losses given in the table are as 
nearly as possible the average losses in 
ordinary working. The core loss in a par- 
ticular 100-kilowatt transformer, how- 
ever, was 979 watts as minimum, with an 
applied voltage wave shown on curve 19B, 
and 1,078 watts as maximum, with a wave 
as shown on curve 8 C. As this difference 
is so considerable, it was of interest: to 
investigate the variations of wave-form 
occurring in ordinary working through- 
out the twenty-four hours. 

The curves obtained serve to emphasize 
what is often not fully realized—namely, 
that the wave-form obtained from any 
given alternator is almost as largely de- 
pendent on the kind of load it is called 
upon to carry as upon the design of the 
alternator. The curves were traced on a 
Duddell’s oscillograph, and the main con- 
nections made to obtain them were as 
shown in diagram 6, and were such as not 
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to alter the normal running conditions to 
any appreciable extent. 

LB is the live bus-bar and EB the 
earthed bar, the system of supply being 
2,000 volts with one pole earthed. D,, D, 
D, are the alternators; F,, F}, F;are the 
feeders; R, 1s a non-inductive shunt carry- 
ing the whole current, and R, and R, are 
non-inductive resistances used as a po- 
tential divider to reduce the voltage from 
2,000 across the bus-bars to the necessary 
two volts on the oscillograph; it consisted 
of a bank of lamps, with a small non- 
inductive resistance, R,, in series with it, 
across which the oscillograph voltage 
strip was connected; R, consisted of brass 
condenser tubes arranged non-inductively, 
and tested for absence of self-induction. 
The height of the current waves was ad- 
justed by altering the value of the shunt, 
and also by means of an adjustable resist- 
ance, R, in series with the oscillograph 
current coil. 

The curves were not taken at regular 
intervals of time, but only when owing 
to some alteration in the kind of magni- 
tude of the load there was likely to be a 
change in the shapes of the waves. [The 
original paper includes three sheets of 
curves taken under these conditions. | 
The alternators are all of the iron core, 
slot wound, revolving armature type, with 
large percentage regulation. Nos. 1 to 
5 were designed to be short-circuited with 
impunity. They are direct-coupled to 
their engines and, under normal con- 
ditions, run perfectly in parallel at all 
loads. 

On comparing the two sets of curves 
taken on January 20, 1902, and July 6, 
` 1902, respectively, the first noticeable 
point is the remarkably peaked waves in 
the latter. The only difference was the 
addition of a feeder working at 5,000 volts 
and 3.6 miles long, a few other 2,000-volt 
and 200-volt cable extensions, and also No. 
6 alternator. The effect of this increased 
capacity is to totally alter the shape of 
the current waves and to appreciably al- 
ter the voltage wave. It is interesting 
to notice how, with the load consisting 
chiefly of cables, the current is leading. 
As the load increases, the current and 
voltage waves approach each other in 
phase and the irregularities are smoothed 
out. Late at night when the load is 
mostly arc-lighting, the current lags. 

METER LOSSES. 


There are in use in the district being 
considered rather more than 1,200 meters, 
and the same number of Wright’s demand 
indicators. About 1,000 of these meters 
are Thomson meters, and the rest of the 
Westinghouse company’s manufacture. 
The shunt losses are by far the most 
serious, as these go on continuously, and 
they amount to a total of 37,400 units 
per annum. 

As is well known, the shunt loss of a 
Thomson meter is rather high; the West- 
inghouse meter, however, only takes about 
one watt in the shunt, The series coil 
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losses, worked out from the load curves 
for private lighting, only reach a total of 
1,350 units per annum for both meters 
and demand indicators. This low figure 
is due to the short hours the meters have 
any appreciable load on them, and to the 
fact that in the majority of cases the 
meter is never run at its rated full load. 
In fact, the total amperage of meters in- 
stalled is about 3.6 times the maximum 


current used for private lighting. 


It is evident that a large economy could 


DIAGRAM 6. 


be effected by abolishing the shunts al- 
together and using ampere-hour meters. 
The only difficulty is the variation of the 
consumers’ pressure from the supply 
standard. In very few cases, however, is 
the variation more than the limit of in- 
accuracy allowed in the meters, and on 
the average the standard pressure will be 
very nearly kept to. 

Using an energy meter, the consumer 
who gets a good pressure pays a little 
more for his ampere-hours than he other- 
wise would, and is well satisfied. In the 
ease of an ampere-hour meter, the con- 
sumer with a bad pressure pays for rather 
more units than he uses, but he will not 


Curves SHowtne WAVE-ForRM OF 

ALTERNATORS. 
notice the difference in his bill, and he 
will complain of the bad light in any 
case. There are further advantages in 
using ampere-hour meters,—vtz., cheap- 
ness, ease of installing and less risk of 
breakdown. 

The large loss in the shunts given 
above is due, of course, to the particular 
type of meter in use, but the Thomson 
meter is not the worst in this respect, 
though it is far from being the best. 

(To be concluded.) 
—— 

The Iowa Electrical Association. 

The annual convention of the Iowa 
Electrical Association was held at Daven- 
port, Iowa, April 8 and 9. The first 
session was held Wednesday morning, 
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April 8, President W. J. Greene, of Cedar 
Rapids, calling the meeting to order. Sec- 
retary W. S. Porter, of Eldora, read the 
minutes of the last meeting and of the 
exccutive committee meeting, and then 
President Greene made a short address 
on the objects and interests of the asso- 
ciation. About thirty Iowa central station 
companies were represented, and it was 
President Greene’s idea that the mem- 
bership should include not less than one 
hundred central station companies. 

The report of the treasurer, George S. 
Carson, of Iowa City, showed a balance 
of $169.20, the receipts during the year 
amounting to $6,429.40. 

A report on the price received for street 
arc lighting by various companies in the 
state was made by W. S. Porter, of the 
Eldora Electric Lighting Company. Par- 
ticulars had been received from seventy- 
seven companies in Iowa, and a table had 
been made up showing the price received 
for street lighting, reduced to a kilowatt- 
hour basis; the cost of fuel and kind; 
number of hours; term of contract; num- 
ber of hours lamps were in service; kind 
and capacity of lamps used and price per 
month. The price paid for coal per ton 
varies from $1 to $3.50, and figured on 
a kilowatt-hour basis, the lowest price for 
street are lighting is 0.033 per kilowatt- 
hour, and the highest, 0.177. A discussion 
on the report on street lighting data took 
place during the Wednesday afternoon 
sesion, and Mr. George S. Carson read a 
paper on “The Maintenance and Operation 
of a Central Station Using Water Power,” 
giving a brief description of the plant of 
the Iowa City Electric Light Company, 
on the Iowa River. 

The first paper of the Thursday morn- 
ing session was by D. F. McGee, making 
a report on “Data on City Pumping.” 
Following this, Mr. George S. Carson 
made a report on the subject of lamp 
testing. Mr. Austin Burt gave a brief 
description on the Waterloo & Cedar 
Falls Gas and Electric Company, which 
was followed with a paper by President J. 
W. Greene, on “The Necessity of Ground- 
ing Secondary Circuits.” 

Officers for the ensuing year were 
elected as follows: D. F. McGee, Red 
Oak, president; W. L. Bowers, Daven- 
port, vice-president; W. S. Porter, El- 
dora, secretary; Rufus E. Lee, Clarinda, 
treasurer. Executive committee: Austin 
Burt, Cedar Falls; George S. Carson, 
Iowa City; N. J. Higley, Burlington, to- 
gether with the officers. 

The next meeting will bẹ held in April, 
1904, at Des Moines, 
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Electrical Patents. 


In the operation of electric motors of 
various sorts in atmospheres which are 
heavily charged with dust, as in cement- 
grinding establishments, flour mills and 
the like, great care has to be exercised to 
protect the bearings and moving parts 
from the effect of the dust, and particu- 
larly when the latter is of a hard, gritty 
nature. This has been generally accom- 
plished by the use of so-called “dust- 
proof” motors, but these are unsatisfac- 
tory and in time become seriously im- 
paired, besides being relatively expensive. 
Futhermore, the closing in of the arma- 
ture, commutator, and brushes, to make 
them dustproof, interferes with the proper 
and desirable ventilation of the motors, 
which therefore become objectionably 
heated, and, hence, operate inefficiently. 
The inventor alleges that so-called “dust- 
proof” motors have only about one-half 
the efficiency per unit of weight of a 
properly designed open or non-dustproof 
motor. Mr. Thomas A. Edison has de- 
signed an invention which will permit 
the use of electric motors of the open type 
in atmospheres, however heavily they may 
be charged with dust, with the best ef- 
ficiency at all times and with the com- 
plete exclusion of dust from all moving 
parts. To this end the invention con- 
sists in protecting the entire motor with 
a light casing formed for the most part 
of a porous textile material so as to act 


PROTECTIVE APPARATUS FOR Morors. 


practically as a dust sieve, permitting the 
passage of air through its meshes but 
excluding dust. This casing is prefer- 
ably constructed with double walls which 
are spaced apart and entirely enclose the 
motor. Furthermore, the chamber or 
casing is provided with an outlet in which 
is placed an electric motor fan blowing 


ELECTRICAL REVIEW 


air out of the chamber, such air being 
recdived through the textile walls and 
thereby freed from dust. In actual 
practice, Mr. Edison has secured excellent 
results with a five-horse-power electric 
motor by enclosing it in a casing four 
feet wide, four feet long and six feet 
high on its interior, the outer wall be- 
ing spaced two inches all around from 
the inner wall. 

Mr. Henry Gosling, of Cleveland, Ohio, 
has patented a novel machine for drilling 
holes in rails. It is intended more par- 
ticularly for tapping or drilling the 


APPARATUS FOR TAPPING OR DRILLING RAILS. 


necessary bonding holes for electrical 
purposes in the ends of rails, as they are 
found in permanent position on the track 
for use. The invention comprises a 
suitable car or vehicle adapted to run 
upon the track and to be propelled in any 
suitable manner. All the operating parts 
are mounted upon the car, including an 
engine or motor for driving the mechan- 
ism. Such motor is attached to a verti- 
cal shaft journaled in a frame and ar- 
ranged above the platforms of the car, the 
lower end of the shaft having a gear 
wheel that meshes with other similar 
wheels attached to the upper ends of a 
pair of flexible shafts. Mounted upon 
the supporting frame are vertical swing- 
ing arms that are adjustable by means 
of a turn-buckle. The outer ends of these 
arms carry depending links from which is 
suspended a horizontal channel bar, and 
fastened to the channel bar are trans- 
versely disposed boxes in which are 
journaled the drill holders that are at- 
tached to the flexible shafts. A yoke 
is also pivoted upon the channel bar and 
is arranged to embrace the rail, the free 
end of the yoke having a clamping screw 
which permits the drills being drawn 
tightly against the inner face of the rail. 
In use, the yoke is placed astride the 
track and the drills are placed in proper 
position at the adjacent ends of the rails. 
Thus, when the mechanism is operated, 
said drills will be driven and are held 
to their work by the clamping or feed 
screw of the yoke. 


Vol. 42—No. 17 


A Frenchman, Paul Louis Toussaint 
Héroult by name, residing in La Praz, 
Savoie, France, has patented an electric 
furnace, which he has assigned to Sté 
Electro Metallurgique Frangaise, of Fro- 
ges, Isére, France. The improvements to 
which this invention relates have been 
devised in order to obtain by the electric 
furnace soft metals, such as chromium, 
manganese or iron, and, generally, sub- 
stances which tend to combine with car- 
bon. In order to avoid as much as pos- 
sible all possible introduction into the 
material operated on of carbon from the 
electrodes instead of the single arc which 
usually heats an electric furnace, two 
separate arcs in series are, according to 
this invention, employed to play through 
the insulating layer of slag between the 
metal or the fused conducting material 
on the one hand and the two electrodes 
on the other hand. In order to ensure 
the distinct formation of these two arcs, 
two accessory circuits are arranged, con- 
necting outside the furnace each of the 
two electrodes to the fused materials, and 
in each of these circuits there is intro- 
duced in shunt a voltmeter, the indi- 
cations of which serve to verify constantly 
and regulate the position of both elec- 
trodes and to determine whether or not 
the furnace is operating properly. Thus 
either by hand or by automatic mechanism 
operated by the two shunt currents each 
electrode can be raised or lowered to de- 
termine the arc, as desired. The out- 


ELECTRIC FURNACE. 


going conductor consists of a rod passing 
through the crucible wall and projecting 
outside and inside of the same, so that 
the portion of the rod which is melted is 
replaced by molten material which fills 
up the space and ensures good conduc- 
tivity. When alternating currents are 
employed and the electrodes are arranged 
so as to consume equally, the position of 
both can be regulated at the same time 
by employing a single voltmeter between 
one of the electrodes and the metal. 

A new process of reducing iron from 
its ore by the aid of electricity has been 
patented by Mr. Marcus Ruthenburg, of 
Philadelphia, Pa. The process consists 
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in preheating a mass of comminuted ore, 
introducing the heated ore to an atmos- 
phere of deoxidizing gas, such as hydro- 
gen or hydrocarbon gas, arranged to re- 
duce the particles of ore to the metallic 
state without fusing them, and finally 
fusing the metal residue. A furnace is 
employed comprising a crucible in which 
are opposed electrodes of the heating cir- 
cuit. Above this crucible, and in com- 
munication therewith, is a hearth en- 
closed by a flue leading from the crucible 
to the stack. A hopper is arranged to de- 
liver material upon the hearth and a 
screw shaft is so constructed as to deliver 
the material from the hearth to the cruci- 
ble. A mass of comminuted ore being 
delivered upon the hearth through the 
hopper is preheated on such hearth to 
such a degree that a deoxidizing gas will 
immediately reduce it in its comminuted 
state and in euch preheated condition this 
comminuted ore is gradually introduced 
to the crucible, which contains the atmos- 
phere of heated deoxidizing gas. The 
furnace is so proportioned and arranged 
that the particles of comminuted ore are 
reduced in passing from the top to the 
bottom of the crucible, through this at- 
mosphere which is arranged in an inter- 
mediate zone. Below the zone the heat 
causes the fusion of the reduced par- 
ticles which fall into a molten metallic 
residue. The atmosphere is conveniently 
maintained in the crucible by combustion 
of fuel in a fire box located at one side of 
the same, the products of such combustion 
being delivered to the crucible through a 
suitable flue. However, the principal 
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Process oF REDUCING [RON FROM ITs ORE. 


source of heat in the furnace is the elec- 
tric current which passes between the 
electrodes, above described, and fuses the 
interposed mass, which mass forms a con- 
ductor for it. The inventor prefers an 
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electric current as a source of heat in the 
conduct of his process, for the reason that 
it may be precisely varied at the will of 
the operator with consequent variance in 
the product. For instance, the oxide may 
be reduced at a temperature less than that 
which the carbon will combine therewith 
in the production of carbide and thus 
malleable iron may be directly produced, 
or by elevating the temperature various 
grades of steel may be directly produced, 
the percentage of iron introduced to the 
product being, of course, predetermined 
by the temperature at which reduction is 
effected. 

A unique and simple electric current 
controller has recently been patented by 
Mr. James J. Murphy, of Jersey City, 
N. J. A body of insulating material is 
employed which comprises an intermediate 
section and two face sections, applied to 
opposite sides of the same. Grooves are 
formed in the coacting faces of the sec- 
tions to receive spaced sets of conducting 
wires which converge at the lower end 
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ELECTRIC CURRENT CONTROLLER. 

of the body, where they are attached to 
suitable cables. This lower end is tapered 
while the upper end is enlarged to form 
a transverse socket into which the sets of 
conducting wires project. A contact de- 
vice in the form of a rod is slidably 
mounted in the socket having on ite outer 
end a suitable handle, and arranged to 
engage the projecting ends of the wire. 
The amount of current passing through 
the device can be controlled by moving 
the rod or plug into engagement with 
more or less of the contacts as desired. 

A novel desk clamp has been patented 
by Mr. Alan R. Fergusson, of Mount 
Vernon, N. Y., who has assigned his 
entire right to the Electro-Mechanical 
Specialty Company, of New York city. 
A tubular clamping member is employed, 
one end of which is bent to form a hook, 
the other end having internal screw 
threads. Upon this member is slidably 
mounted another tubular section having 
on its free end a vertically adjustable 
hook provided with a longtitudinal slot. 
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Through this hook and outer tubular 
member is passed a screw that is threaded 
into the first-mentioned member. A 
suitable supporting ear is also employed 


Conver 


Desk CLAMPS, 


and is located adjacent to the screw, this 
ear carrying a bracket for supporting an 
electrical instrument or lamp. By this 
arrangement a single screw is employed 
which holds all of the parts in adjusted 
position and permits that attachment of 
the clamp to the top of any ordinary 
desk. 


a. 
Conigrams. 
To THE EDITOR OF THE ELECTRICAL RBVIBW : 

I suggest we use the last part of Mar-. 
coni’s name for the new messages, and 
the three systems to be thus known: Tele- 
grams, cablegrams and conigrams. 

JOHN Horn. 


Montreal, April 6. 

[This term was suggested by Mr. Jar- 
vis B. Edson, of New York city, under 
date of December 27, 1901.—Eb. ] 


a i ge 
Non-Interfering Wireless Telegraphy. 

In his last Cantor lecture Dr. J. A. 
Fleming dealt with the question of the 
interception of messages, and recounted 
the results which he had obtained re- 
cently at Poldhu. Two series of mes- 
sages were sent from Poldhu—one from 
the large aerial used in transatlantic 
signaling, and the other from a small 
mast used for short-distance experimental 
work. All of the messages were secret, 
being known only to Doctor Fleming. 


Some of them were in cipher. They were 
transmitted simultaneously and received 
at the Lizard, where there were two re- 
ceiving stations, one tuned to the large, 
and the other to the small aerial. The 
messages were sorted out perfectly and 
printed on Morse tapes. 
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Reviews of 


A Celluloid Insulator. 

In a note appended to a very detailed 
description of the Basanta system for 
communicating with and signaling to 
railway trains is given a description of 
a celluloid insulator which is used in 
Spain. 
ducted by the officers of the Spanish 
telegraph system, showed the following 
It was plunged in water for 
almost completely sub- 
merged, the inverted petticoats 
nearly filled with water. 
in this condition showed a practically in- 
finite resistance. Soaking in water for 
twenty-seven hours showed no gain what- 
ever in weight, indicating no absorption 
of moisture. Raising it to sixty-five de- 
grees centigrade did not change its form. 
Maintaining it for three hours in a cur- 
rent of air, at a temperature of seventy 
degrees centigrade, and then putting it 
under strain, with a wire three milli- 
metres in diameter, did not affect any me- 
chanical deformation. Submitting it to 
severe mechanical shocks did not injure 
it, as the material is quite elastic. Two 
types of insulator are shown—one ninety 
millimetres in height, having three petti- 
coats, and the other eighty millimetres 
high, with but two petticoats. The latter 
weighs about ninety-seven grammes, and 
is said to cost about two francs (forty 
cents). The following summary of the 
advantages of this insulator is given: Its 
insulating property is as good as that of 
porcelain, it is lighter than porcelain, 
and hence allows quicker work in erect- 
ing lines and less strain to cross-arms ; 
it is impermeable, and is not affected by 
insects. It is soft, and can be moulded 
to any shape, and no packing is needed 
between the insulator and the pin.— 
Translated and abstracted from the 
Revue Technologique (Paris), March 20. 

a 


Measurement of High Temperatures. 


results: 
twelve hours, 
with 
Measurements 


Mr. Sidney Weiss in this communication 
gives an account of his experiments with 
pyrometers. He has used two constantly 
for some years at the blasting furnaces in 
South Russia. The Roberts-Austin is of 
a photographic recording type, and is used 
in regulating the temperature of the hot 
air mains, The couples last almost in- 
definitely if undisturbed, but in practice 
a new twist is made about every three 
months, so as to renew it. With this 


A test of this insulator con-. 
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instrument temperatures may be read to 
within ten degrees Fahrenheit. The in- 
strument is very satisfactory, but is non- 
portable. The are made of 
platinum, and platinum plus ten per cent 
of iridium. The wires become somewhat 
brittle after a time. The Le Chatelier 
instrument is small, portable, and very 


couples 


sensitive, and is adapted for use on iron 
and steel works. Temperatures up to 
1,600 degrees centigrade, by divisions of 
twenty degrees, may be read, and it is 
easy to read within five degrees very 
nearly the whole scale, which is very 
uniform after 300 degrees. In both in- 
struments D’Arsonval galvanometers aro 
used. For the latter pyrometer the gal- 
vanometer is portable, connection being 
made to the movable coil by means of flat 
spiral wires. The same couple is used as 
in the first. This instrument has been 
used chiefly for experiments in annealing 
steel, for checking temperatures in the 
reheating furnaces at rolling mills. It 
has also been used to take casting tempera- 
tures of iron and steel. This is not easy, 
on account of the corrosive action of the 
metal on the pyrometer tube. This in- 
strument has also been used in the chemi- 
cal laboratory for experiments on the 
recalescence in iron and steel.—A bstracted 
from the Electrical Review (London), 
April 3. d 
a 


On the Heat Developed Spontaneously by 
the Salts of Radium. 

In studying the salts of radium, MM. 
P. Curie and Laborde have found that 
they give out heat in a continuous man- 
ner. The experiments were carried out 
by surrounding two thermoelectric 
couples of iron and constantan, one by 
radioactive barium chloride and the other 
The bulbs con- 
taining these salts were of the same size, 
in one of which was placed one gramme 
of radiferous barium chloride containing 
about one-sixteenth of its weight of 
radium chloride, the other containing 
one gramme of ‘pure barium chloride. 
The junctions of the thermoelectric 
couples were placed one in each bulb 
among the matter contained in them, The 
bulbs were isolated in air in the centre 
of two small identical enclosures sur- 
rounded in turn by a third which was 
thermally insulated and maintained at 
a practically uniform temperature. Un- 


ment. 


der these conditions the variations of the 
surrounding atmosphere were felt in the 
same manner at both junctions and did 
not the indications of the 
A difference of temperature of 
1.5 degrees was observed, the radiferous 
salt having the higher temperature. As 
a check, the experiment was repeated, 
but with both bulbs filled with pure 
barium chloride, when the difference in 
temperature was only 0.01 degree. To 
estimate quantitatively the heat disen- 
gaged in a given time by the radium, a 
bulb containing radium was enclosed in a 
block of metal. One of the thermoelectric 
couples was placed in a eavitv in the 
block and the other in the second block 
containing no radium. When conditions 
of equilibrium had been established the 
two couples indicated a certain differ- 
ence of temperature between the two 
blocks. Then a bulb containing a fine 
iridium wire replaced that containing 
the radium. An electric current was 
passed through this wire until the same 
difference of temperature was indicated 
by the thermoelectric couples, and the 
energy radiated by the wire was cal- 
culated. It was found that the gramme 
of radium disengaged about fourteen 
small calories per hour. The exact com- 
position of the material was not known, 
but judging from its radioactivity it 
contained about one-sixteenth of its 
weight of pure radium chloride. Ex- 
periments were also made with 0.08 
gramme of pure radium chloride, and 
both results were of the same order of 
magnitude, but not in perfect agree- 
These experiments indicated that 
one gramme of radium disengages an 
amount of heat which is of the order of 
100 grammes calories per hour, one 
gramme atom of radium (225 grammes) 
would disengage during every hour 
22,500 calories, a number which is com- 
parable to the heat produced by the com- 
bustion in oxygen of one gramme of 
hydrogen. The continuous development 
of such an amount of heat can not be ex- 
plained by an ordinary chemical trans- 
formation. If it be due to a molecular 
modification of the radium atom itself, 
such transformation must go on with ex- 
treme slowness, as the properties of 
radium do not undergo any notable varia- 
tion during several years. It is suggested 
that this disengagement of heat may also 
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be explained by supposing that radium 
utilizes an external energy of an unknown 
nature.—A bstracted from the Electrician 
(London), April 3. 
é 

Arc Light Carbons for Intense Light. 

This article by Herr Otto Bogel, dis- 
cusses the use of impregnated carbons for 
intense illumination. In manufacturing 
these carbons it is necessary to distinguish 
between the binding material, the illumi- 
nating material, which determines the 
color and intensity of the light, and the 
flux. Contrary to the general belief, the 
effect of the material added to increase 
the intensity of the light is not great, 
and the greater part of the light given 
off is due to the burning of the carbon it- 
self. The action of the arc is to convert 
the carbon into graphite, and the tempera- 
ture of the arc depends upon the degree 
to which this has been carried. To secure 
the best results great pressure should be 
used, so as to secure a dense carbon. The 
author’s work indicates that more atten- 
tion should be paid to this point. The 
effects of the various materials used to 
enrich the effects of the light are then 
discussed. The aim should be to obtain 
a light similar to sunlight, and as each 
material gives a distinctive color, they 
should be so combined as to produce a 
white light. By mixing materials which 
give complementary colors, a dirty white 
only is obtained. These mixtures should 
contain only materials which have ap- 
proximately the same melting points. A 
good deal of experimental work has been 
done by the author in studying the effects 
of these materials. It was found that 
while sodium always gives a distinctive 
yellow color, the quality of this yellow 
varies according to the compound of 
sodium which is used. These compounds 
should not be affected by air or moisture. 


In preparing them it is essential to draw - 


off all water of crystallization, and to en- 
sure this, the material should be melted 
down. With enriched carbons it was found 
that a steady, quiet arc could be maintained 
with a pressure of only twenty-eight volts 
and two and one-half amperes. A table 
is given showing the results of various 
sodium compounds used in enriching the 
carbon. This shows the compound and 
its physical characteristics, the length of 
arc, the color of the light, its intensity, 
and its quality.—T'ranslated and abstract- 


ed from Elektrotechnischer Anzeiger 
(Berlin), March 22 and 26. 
a 
Ruhmkorff Coils and High-Speed Inter- 
rupters. 


The Ruhmkorff coil is simply a special 
type of transformer, and the instantaneous 
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values of the secondary are proportional 
to the product of the ratio of trans- 
formation and the instantaneous pressure 
on the primary. The exact quality is not 
obtained, on account of the iron losses of 
the core. Though the effective values of 
both the primary and secondary are small, 
the maximum values may be considerable. 
To secure the most efficient operation, the 
primary current should be broken as soon 
as it reaches its maximum value. This 
break must be quick to give a high volt- 
age in the secondary. The effect of rapid 
breaks has been discussed by Lord Ray- 
leigh, who first used a simple mechanical 
interrupter, then modified this so that it 
was opened by a sudden blow, and again 
so that the circuit was opened by a rifle 
ball. The more rapid the break, the 
higher the secondary voltage. A table is 
given showing the number of turns, and 
the maximum primary and secondary volt- 
aves of a series of induction coils made 
by J. Carpentier & Company, the length 
of spark varying from fifteen to 
sixty centimetres. Three rapid inter- 


‘rupters are then described. The first is 


the Carpentier, in which a vibrator, oper- 
ated by a local circuit, is attracted by the 
iron core, and in its motion strikes a sec- 
ond vibrator, opening the circuit between 
the latter and its stop. The vibrator is 
small, and moves upon a knife edge. It is 
so constructed as not to move harmon- 
ically. Another new interrupter, the 
Chauvin & Guere, has already been de- 
scribed in the ELectricaL Review. In 
this the circuit is broken between two 
springs, one of which is attracted by a 
small electromagnet excited by the cur- 
rent. As it moves, the second spring fol- 
lows it, and it attains a certain speed be- 
fore the break occurs. The third inter- 
rupter is designed by Mamy. In this a 
balanced lever is held against a stop by a 
steel spring. The latter is attracted by 
the core of the magnet, and a second 
spring causes the lever to follow it. The 
motion of the lever is limited by a stop. 
The break is sudden, and occurs after a 
certain speed has been acquired. These 
interrupters not only increase the effect 
of the coil, but allow it to discharge at a 
rapid rate, permitting it to be used with 
high-speed gas engines.—T'ranslated and 
abstracted from VElectricien (Paris), 
April 4. 
a 


The Daft and Williams Electrical Prospect- 
ing System. 

This method of prospecting for ores 
was described in the EectricaLt REVIEW 
March 14 and April 11. This article 
gives an account of a recent test carried 
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out at the Telacre mine, near Prestatyn, 
in North Wales. This lead mine has 
never been a paying one. During the last 
four years about twelve tons of lead have 
been obtained, but the lode instead of get- 
ting richer has become poorer, so that 
working has been abandoned. The ques- 
tion to be determined was whether the 
extended lode which has not been opened 
up was more highly mineralized or if the 
lode would be more valuable if developed 
at a greater depth. The lode as proved, 
extended in a straight line and it was be- 
lieved that it continued in this direction. 
Explorations could be made by inserting 
electrodes at the surface of the ground or 
within the workings. Two exciting elec- 
trodes were set 110 yards apart at equal 
distances from the lode and so that the 
line joining them would be normal to the 
direction of the lode. The field to one 
side of the lode was then explored by 
means of a telephone connected to two 
earthing spikes which were moved around 
and shifted until the lines of current 
flow had been determined. It was ex- 
pected by the local mining experts that 
the lode would continue in a straight line 
but it was indicated from this survey that 
it lay considerably to one side of its sup- 
posed position. During this work it was 
shown that conductors lying on the sur- 
face of the ground, such as a wire fence, 
did not interfere with the working of 
the apparatus. A test was made to de- 
termine: if more lead could be found by 
following the lode down. ‘The results in- 
dicated that this would be the case, but 
at present it is impossible to predict 
whether the large amount of lead ore as 
indicated by this system exists in a suffi- 
ciently concentrated condition to make it 
workable, or whether an equal quantity 
of lead is distributed so as to make it 
commercially worthless. In this mine 
the ordinary means of searching for lead 
have exhausted the shareholder's money 
and faith. The electrical prospecting in- 
dicates which way future developments 
might strike richer ground, and it is 
hoped that these indications will be 
proved by mining, as was done in the 
Cwmystwyth mine.—Abstracted from the 
Electrical Engineer (London), Apri 3. 
—— 

To secure uniform temper in working 
parts of machine drills, the various pieces, 
nuts, bolts and moving parts of the drill, 
are carefully packed in boneash in a steel 
box, a cover luted on, and the whole 
placed in a furnace, where it is heated 
to a bright red. The box is then removed 
from the furnace, the cover taken off, and 
the several pieces of steel thrown into a 
tank of cold water as quickly as they can 
be removed from the boneash. This gives 
the entire lot the same temper, securing 
the much desired hardness and uniform- 
ity of texture, 
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Canadian Electrical Association. 

The annual convention of the Cana- 
dian Electrical Association will be held 
this year in Toronto, on Wednesday, 
Thursday and Friday, June 10, 11 and 
12. The local committee consists of all 
the members of the association residing 
in Toronto, with Mr. J. J. Wright as con- 
vener. P. G. Gossler, of Montreal: 
A. A. Dion, of Ottawa, and J. J. Wright. 
of Toronto, compose a committee to 
award prizes for papers of superior 
merit, This convention is expected t 
be one of the most popular and also pro- 
ductive of the best results of any which 
has heretofore been held. 


BOOK REVIEW. 


“Der Dreistrommotor als Eisenbahn- 
motor.” (The Three-Phase Motor for Rail- 
ways.) Wilhelm Kübler. Leipsic. Verlag 
von Arthur Felix. Paper. 104 past 
6%, by 10% inches. Numerous diagrams 
and charts. Supplied by the Evectrical 
REVIEW at $2.00. 


‘This book gives a critical study of the 
induction motor as applied to railway 
work. The general character of the work 
required of railway motors is first com 
sidered, and then the effects of various 
methods of construction and operation 
upon the induction motor as affecting its 
suitability for this service. Two typical 
European installations are here discussed 
in detail—that of the Burgdorf-Thu 
Road, and that of the Marienfeld-2os” 
high-speed road—and the construction 
methods fully illustrated, curves bene 
given showing the performance of the 
motors. The book gives an excellent 1 
view of European experience in the 8p 


plication of induction motors to railway 
work. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Double Battery. 

A semi-dry cell and battery is being 
placed on the market by the Hydra Bat- 
tery Company, 70 and 72 Reade street, 
New York city, which the manufacturer 
claims possesses some important features. 
These cells are manufactured under a 
special process, employing a highly 
porous carbon which is filled with a 
special depolarizer and sealed at the top 
with pitch. The carbon is encircled with 
an outer depolarizer enclosed in a net- 
work of linen. These elements are then 


AUTOMOBILE BATTERY. 


placed in a zine cylinder cup, after being 
insulated by glass tubes. A specially 
prepared wet electrolyte is then poured 
in between the outer depolarizer and the 
cup, the combined elements being sealed 
at the top with paraffin. The cell is 
then encased in a specially prepared in- 
sulated paper, and placed in a metal case 
which is not part of the element, and 
sealed at the top with pitch. When com- 
pleted, the cell gives a double-insulated 
double-sealed battery, and the claim is 


“ HYDRA” TELEPHONE BATTERIES. 


made that the current is very strong, and 
the life of the battery very high. These 
batteries are especially useful for users 
of automobiles and gasoline launches. 


-o 


The Berlin Automobile Exposition. 
The National German Automobile Ex- 
position was opened at the Flora Garden 
in Charlottenburg, on March 8, and ran 
for about two weeks. It was in every 
respect the most interesting, popular and 
successful exhibition of the kind ever 
held in Germany. The exposition was 
the joint enterprise of a union of Ger- 


man motor carriage builders and the 
German Automobile Club. This is a 
national organization made up of seven- 
teen clubs, located at Strasburg, Bielefeld, 
Munich, Coblenz, Dresden, Frankfort, 
Nuremburg, Halle, Hanover, Cologne, 
Leipzig, Eisenach, Mannheim, Breslau, 
Aix-la-Chapelle, and two clubs at Berlin. 
These include among the members sub- 
stantially all the Germans who are in- 
terested in automobilism for purposes of 
sport and recreation. The union of 
German motor carriage builders includes 
principally the Daimler Company, of 
Cannstadt and Marienfelde, builder of 
the “Mercedes” racing machine; Benz & 
Company, of Mannheim; the Diirkopp 
Company, of Bielefeld; Adam Apel, of 
Russelsheim, and the Adler Company, of 
Frankfort—all bicycle makers who have 
taken over their extensive works into the 
manufacture of motor carriages; the 
Cudell Company, of Aix-la-Chapelle; 
Dietrich & Company, of Niederbraun; 
Weiss & Company, of Berlin; the Berg- 
mann Company, of Gaggenau, and a 
dozen others, besides a large number of 
makers of pneumatic and other tires, 
wheels, igniters, and all the various de- 
tails of motor vehicle construction. The 
exhibitors numbered this year about 115. 
Two American machines—the Oldsmo- 
bile and the Locomobile—were exhibited 
by the German firms at Hamburg and 
Berlin, respectively, which have, within 
the last three months, taken over the gen- 
eral agency for this type of vehicle. In 
the same way, the French Dion-Bouton 
carriages were exhibited by the Berlin 
agents. 
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External Spark-Gaps. 

For some time a great difficulty was 
experienced by users of gasoline or otker 
internal combustion engines which em- 
ployed an electric ignition device, by the 
accumulation of sooty particles on the 
spark contacts. Application has recently 
been made of a device by which an ad- 
ditional spark-gap is introduced in the 
high-tension circuit, and a number of 
novelties have been placed on the mar- 
ket to carry out this idea. Messrs. Peto 
& Radford, Limited, of 57B Hatton Gar- 
den, E. C., London, England, have re- 
cently placed on the market an outside 
ignition sparking device, which is shown 
in the accompanying illustration. This 
is made in the three forms shown here- 


with, the one on the left being intended 
for use on the top bar of a motorcycle. 
In each case the spark-gap is protected 
by a glass tube, and the length of the 


EXTERNAL SPARK-GAPS. 


spark may be accurately adjusted by one 
of the screws which is fitted with a lock- 
nut. These devices are well made, and 
are mounted on ebonite blocks. 


Electrical Instruction for Army Offi- 
cers at Sandy Hook. 

As an aid in the instruction of officers 
of the army in electricity and electrical 
apparatus, the government has recently 
ordered from the Westinghouse Electric 
and Manufacturing Company a thirty- 
kilowatt, alternating-current, composite- 
wound, belt-driven generator, delivering 
two-phase current at 220 volts and 7,200 
alternations, running at 1,200 revolu- 
tions per minute; a one and one-half 
kilowatt, direct-current, direct-coupled, 
compound-wound, multipolar exciter of 
125 volts and 1,300 revolutions per min- 
ute; and a one-horse-power, single-phase, 
alternating-current motor of 200 volts, 
7,200 alternations and running at 1,600 
revolutions per minute, together with 
starting rheostat and other auxiliary ap- 
paratus. There is also being supplied a 
ten-kilowatt rotary converter, two and 
three-phase, 220 volts, alternating cur- 
rent, 7,200 alternations and 1,800 revo- 
lutions per minute. This rotary con- 
verter is provided with an extended shaft 
for operation as an alternating-current 
and as a direct-current generator, to- 
gether with two autotransformers which 
provide for the raising of the alternating- 
current voltage from 175 to 220 volts 
when the rotary converter is operated 
from the direct-current side, and a direct- 
current, 125-volt, compound-wound, mul- 
tipolar exciter of three-quarters-kilowatt 
capacity. Added to the above are 
four seven and one-half kilowatt trans- 
formers, 2,200 volts primary and 220 
volts secondary, arranged for scrap three- 
phase two-phase transformation, enabling 
them to operate on two-phase or three- 
phase. 

These are to be installed on the Sandy 
Hook Proving Ground, with complete 
switchboard and detail parts, having re- 
cently been accepted by Captain Dunn, 
U.S. A. 
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Improvements in the Edison Storage 
Battery. 

Mr. Thomas A. Edison, of Orange, 
N. J., has secured two patents upon an 
improved electrode for his storage bat- 
tery. This improvement relates to stor- 
age batteries wherein an alkaline elec- 
trode is employed with insoluble active 
materials. These active materials are 
supported in position with sheet metal, 
nickel-plated, perforated and corrugated 
pockets, crimped in position within open- 
ings formed in suitable grids. It has 
been found in practice that the active ma- 
terial, when immersed in the electrolyte 
and subjected to a charging current, tends 
to bulge objectionably at the centre. This 
is particularly true with a nickel ele- 
ment, the effect being to prevent placing 
the plates as close together as is desirable. 
To overcome this difficulty the receptacles 
are made with concave faces when the 
electrode is first assembled. The swell- 
ing of the active material then does not 
bulge the electrode objectionably. The 
receptacle consists of two rectangular 
dishes fitting one over the other. Into 
the smaller half is placed a compressed 
briquette of active material, and then the 
edges are pressed down over the briquette, 
holding it securely in place. The whole 
is then placed within the second half of 
the receptacle, and its edges also pressed 
down over the inner half, thus forming 
a rectangular block of metal, and en- 
tirely enclosing the briquette. The blocks 
are then placed within the grids, and the 
plate thus built up placed in a press 
which crimps the metal case of the 
briquette over the grid, and at the same 
time gives the former its concave form. 
The plates thus formed are then placed 
in a second press, which corrugates the 
receptacles. In these presses there 1s one 
die for each receptacle. They are 
mounted independently, and are backed 
up by a layer of rubber or some other 
suitable yielding but non-compressible 
material. By passing the plates through 
two presses, it is said that a better dis- 
tribution of material is obtained within 
the receptacle than would be the case if 
the crimping and corrugating were per- 
formed in the same operation. The sec- 
ond patent covers a method of securing 
better electrical contact between the par- 
ticles of active material of the iron ele- 
ment in the nickel-iron storage battery. 
In the early type of cell, flaked graphite 
was mixed with the finely divided iron 
to provide a good electrical path. In a 
later application an easily reducible 
metal, such as copper, mercury or silver, 
or compounds thereof, is added to the 
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oxidizable active material. In this 
patent a combination of mercury and one 
or more other readily reducible metals, 
such as copper, is claimed specifically. 
The inventor found that mercury when 
employed in connection with copper, 
possesses an advantage over the use of 
copper alone when mixed with oxidizable 
material, as it preserves the surface of 
the copper from oxidation, and enables 
the use of flaked graphite to be done 
away with; and, at the same time, the 
mercury gives a cell which is capable of 
sustaining a high voltage throughout the 
entire period of discharge. To obtain 
this mixture, to the finely divided iron 
is added a sufficient quantity of ammo- 
niated copper and a precipitated oxide of 
mercury, to produce as a final product a 
mixture composed of sixty-four per cent 
of iron, thirty per cent of copper and six 
per cent of mercury. The copper and 
mercury are immediately reduced to the 
metallic state by the reaction of the 
iron, a portion of which becomes oxi- 
dized; while, at the same time, particles 
of metallic copper will be coated with an 
amalgam of mercury, so as to be pre- 
served better from the effects of oxida- 
tion. As a result of this treatment, the 
exterior of each active iron particle will 
be coated with a porous envelope of 
amalgamated copper in an extremely 
finely divided form, mixed with a small 
proportion of iron oxide. This mixture 
is ready for immediate moulding into 
briquettes. The use of an easily reduci- 
ble metal lke mercury or copper is not 
regarded as practical in connection with 
a nickel or other depolarizing electrode 
of an alkaline storage battery, and the 
flaked graphite is preferable here. 

A recent statement from the Edison 
laboratory states that a runabout battery 
can be charged sufficiently in one hour to 
drive the machine sixty-five miles without 
injury to the battery. This is at a rate 
of charge of about eighty per cent in the 
first hour, rating the battery at eighty 
miles. The improved performance 
claimed for the Edison battery may be 
judged from the performance of a run- 


about equipment of lead cells. Such an 
equipment will drive the machine forty 
miles. It should not be charged at less 
than a three-hour rate, and, when charged 
at this rate, can receive fifty per cent of 
its capacity, or sufficient for a twenty- 
mile run, in the first hour. 


A cubic foot of water contains seven 
and one-half gallons and weighs sixty- 
two and one-half pounds. A gallon con- 
tains 231 cubic inches and weighs eight 
and one-third pounds. A cubic foot of 
sea water weighs 64.31 pounds. 
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Alternating-Current Long-Scale 
Voltmeter and Ammeter. 

The accompanying illustrations show 
an improved form of voltmeter and am- 
meter, possessing a high grade of excellence. 
These are induction instruments, and in 
principle of operation are closely allied 
to the integrating wattmeter made by the 


ALTERNATING-CURRENT LONG-SCALE AMMETER. 


same company, the Westinghouse Electric 
and Manufacturing Company. 

These instruments, simple in design, 
are made in the pattern shown herewith, 
and also in the more familiar circular 
form. 

The scales begin at zero, and the di- 
visions are absolutely proportioned and 
uniform above twenty per cent of the full 
capacity, with a length allowing the read- 
ings to be made with perfect accuracy. 
As an additional aid to easy and correct 


ALTERNATING-CURRENT LONG-SCALE 
VOLTMETER. : 


reading from a distance the dial is made 
of translucent material, illuminated from 
the rear, while the markings are distinct 
and the figures large and prominent. The 
lamps for illuminating this scale are en- 
closed in a compartment separate from 
the rest of the mechanism, giving perfect 
ventilation and not heating the working 
parts. 

In this type an electromagnet produces. 
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a shifting magnetic field, in the air-gap 
of which is an aluminum dise in which 
currents are induced by the field, result- 
ing in the disc's movement. This motion 
being opposed by a spring, the amount 
of deflection is shown by a pointer 
mounted on the shaft of the disc. When 
the pointer is at the zero position, the 
outline of the dise being spiral, the air- 
gap closes that portion of the disc having 
the longest radius. As the deflections 
increase the enclosed radii decrease, di- 
minishing the pull on the disc until it 
becomes proportional directly to the cur- 
rent, resulting in a uniform svale. 

These instruments are absolutely un- 
affected by external fields, are totally 
dead-beat, and are compensated for 
changes in temperature and frequency. 
The moving clements being very light 
in weight, the bearings perfect, finely 
ground jewels and the shaft carefully 
hardened and polished, render friction a 
negligible quantity. Made to certified 
and legal standards, with extremely care- 
ful calibration, these instruments claim 
features of accuracy, permanence, and 
mechanical excellence. The parts are in- 
terchangeable, and the cases dustproof 
and of neat appearance. 

Instead of requiring the main cur 
rent to be brought to the instrument, 
necessitating in some cases expensive bus- 
bar connections, this make of ammeter is 
arranged to operate from five-ampere 
secondaries of series transformers, thus 
enabling the instrument to be mounted at 
any convenient point. 

So ee 
Producer-Gas Power Plant for 
Greece. 

The favor in which American power 
apparatus is held by foreign capitalists, 
is well illustrated in a recent light and 
power enterprise for Tripolis, Greece. 
The high price of coal at this location 
has induced the promoters to install gas 
power, with the intention of giving it a 
thorough trial. The fuel to be used will 
consist entirely of native lignite, which 
has been found to yield a gas of good 
quality, and quite suitable for power 
work. The plant will have a present 
capacity of about 125 horse-power and 
Westinghouse three-cylinder vertical pro- 
ducer-gas engines will be used. There 
will be two of these engines, each belted 
to a generator, which will supply the pre- 
sent demand for current. The engines 
will be supplied with fuel gas from Tay- 
lor producers, furnislied by R. D. Wood 


& Company. The installation is a good 
example of the dependence placed upon 
American apparatus, and the results ob- 
tained from the future operation of this 
plant will be of much local interest, as 
indicating the utility of cheap native 
fuels for power work. 


ELECTRICAL REVIEW 


The Duty of a Reheater. 

At 100 pounds gauge pressure, steam 
weighs 0.264 pound per cubic foot. In 
the case of a duplex, direct-acting, triple- 
expansion engine, steam, when super- 
heated 125 degrees Fahrenheit, will do 
sixteen per cent more work than when 
saturated. With steam so superheated, 
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Core Type Transformers. 

The General Electrice Company, Sche- 
nectady, N. Y., manufactured the shell 
type of transformers for eight years, from 
1888 to 1896, at which time the many ad- 
vantages afforded by the core type with 
reference to safety, durability and econo- 
my were recognized. The type H trans- 
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Fig. 2.—SHOWING REDUCTION IN COPPER Loss IN TRANSFORMERS, 1899-1902. 


and the feed water passed through an 
exhaust heater, a given amount of fuel 
will produce ten per cent more work. 
The duty of a reheater is the sum of two 
distinct actions—the drying of wet steam 
and superheating of the steam thus dried. 
For the first, it must be competent to 
supply the amount of heat per unit 

weight. The area of heating surface and 
the temperature-head producing flow into 
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former was then placed on the market. 
During this period continuous improve- 
ments have been made in all the features 
that go to make up a good transformer. 
Some of these are enumerated below. 
The great reduction made in losses dur- 
ing the last three years will be appreciated 
bv referring to the accompanying curves; 
Fig. 1 shows the reduction in core loss, 
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Fic. 1.—CurvEs SHowINe REDUCTION IN CORE Loss, AND REGULATION ON 
TRANSFORMERS, 1899-1902. 


the drying stream, as it passes into and 
through the reheater, must be sufficient 
to furnish this amount and also the quan- 
tity per unit weight required to ensure 
the demanded superheat for each unit 
weight of steam Howing through the re- 
heater. The use of perfectly dry steam 
and the elimination of condensed water 
would seem a very practical advantage 
of superheating. Water is a disturbing 
element in steam engines and steam pipes 
at all times. 


and regulation from 1899 to 1902. On 
the various sizes the average percentage 
reduction in core loss is 11.7 per cent and 
in regulation is eight per cent. Since 
transformers are usually energized 
twenty-four hours a day, low core loss is 
of great importance in its effect on the 
all-day efficiency. Minimum core loss is 
one of the leading features of type H 
transformers. 
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It is essential that the regulation of a 
transformer be as low as is consistent 
with good characteristics in other respects, 
as it admits of the use of high-efficiency 
lamps, ensures low cost for lamp re 
newals, and makes possible a small vari- 


Fie. 3.—SECTION THROUGH TRANSFORMER. 


ation in voltage between the peak and 
light loads on the station and consequent 
uniform light throughout the twenty-four 
hours. 

Low uniform temperature is of im- 
portance in preserving the insulation and 
preventing deterioration of the iron which 
results in increase in core loss, commonly 
known as aging. The American Institute 
standard of fifty degrees centigrade as 
the ultimate temperature rise by electrical 
apparatus has been adopted, as this is 
regarded by the most eminent engineers 
as a good safe figure. The ultimate 
temperature rise of type H transformers 
will not exceed this amount, and because 
of the details of construction the tempera- 
tures are uniform throughout. Every 
part of every coil has practically the same 
facility for passing off its heat. 

Aging has been reduced to a minimum 
by the use of specially treated sheet steel 
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[ Fie. 4.—INsuLATION BETWEEN PRIMARY AND 
SECONDARY WINDINGS. 


and by processes of manufacture which. 
have been developed in the course of 
fifteen years’ experience. Among the aids 
in regulating the properties of steel may 
be mentioned the microscopic examination 
of sample steel. (A characteristic photo- 
micrograph is shown in Fig. 6.) 
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This method of investigation requires 
skillful experts and a high grade of techni- 
cal knowledge; but no expense has been 
spared to secure the best results. The 
effect of this work is shown by the result 
of a test which was made on forty-three 
type H transformers taken indiscrimi- 
nately from the lines of central stations. 
These were returned to the factory and 
were carefully retested to show the amount 
of aging during their periods of opera- 
tion. These transformers had been in 
service on an average for two and one- 
half years, and showed an average of 3.1 
per cent. 

Every transformer, before shipment, 


Fie. 5.—SHOWING Space LEFT FOR THE 
CIRCULATION OF TIE OIL. 
receives careful tests as to its character- 
istics. An accurate record is kept of all 
these tests, so that at any time they can 
be readily compared with the result of 
subsequent tests. 

Careful attention is paid to 
the insulation which is used in 
these transformers. The method 
of manufacture of the various 
insulations used and methods of 
inspection employed, combined 
with the low uniform tempera- 
ture maintained, have met with 
such success that during the last. f 
three years less than one-third of 
one per cent of the total capacity 
of transformers sold have burned 
out from all causes, including 
lightning and overload. The per- 
centage of burnouts due to light- 
ning alone is two-tenths of one 
per cent. In this connection, 
particular attention is called 
to the mica insulation shield 
shown in the accompanying illustra- 
tion (Fig. 4), which is placed between 
the primary and secondary coils and ren- 
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ders a cross between primary and second- 
ary practically impossible. 

The value of oil as a cooling and in- 
sulating medium has long been recog- 
nized, but this value is greatly reduced 
unless oil of the best properties electric- 
ally is used. Although the oil used in 
type H transformers, which is made 
especially for the purpose, has very high 
insulating qualities and is remarkable for 
its non-absorbent properties, it 1s sub- 
jected to very rigid inspection as to its 
characteristics, for the presence of mois- 
ture, and unless it passes this test satis- 
factorily, is rejected. ‘The result is oil 
which gives the best results, both as to 
cooling and insulation. 

Fig. 5 shows clearly spaces which are 
left for the circulation of oil in sizes of 
transformers constructed with cruciform 
cores. 

Type H transformers are made in six- 
teen sizes, from 600-watt to 50,000-watt, 
inclusive, and in two lines, which, for 
convenience, are termed the hich and low- 
frequency lines of type H transformers. 
Both of these lines of transformers have 
the well-known characteristics of the type 
H design, and the maker states both will 
give perfectly satisfactory operation on 
either 60 or 125 cycles. The distinctive 
difference between the two lines of trans- 
formers from an operating standpoint is 
in their data, the high-frequency trans- 
formers being slightly less efficient than 
the low-frequency, and having a corre- 
spondingly lower cost. For sixty-cycle 
operation the high-frequency line may be 
used when extremely low efficiency is not 
of great importance. The transformers 
made for three-wire service have the 
winding so distributed that the voltage on 
the two sides of a three-wire system will 
not differ more than the regulation drop 
of the transformer, even with one-half 
the rated capacity of the transformers all 
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on one side; with ordinary distribution 
of load the voltage will be practically 
equal on the two sides. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW YORK STEAM ROAD MAY CONVERT ITS SYSTEM— 
It has been reported in New Haven, Ct., that the New York, New 
Haven & Hartford Railroad Company will convert its Harlem 
River branch into a high-power electric passenger line, and by con- 
necting it with its trolley system running west from Stamford, 
form a fast electric road to compete with the New York & Port 
Chester road, the building of which is assured. 


NEW JERSEY TROLLEY MERGER—It has been announced 
that $8,000,000 of stock is to be issued in addition to the $10,000,000 
that the Fidelity Trust Company of New Jersey is to underwrite 
as part of the capitalization of the United New Jersey Railways 
Company, tne new corporation which has absorbed the trolley rail- 
way interests in Hudson, Essex, Passaic ana Union counties, New 
Jersey. The certificates for the stock of the four trolley companies 
and the United Electric Company will represent $20,000,000, while 
the stock of the gas companies will be as follows: Essex & Hudson, 
$6,500,000; Hudson company, $10,500,000; Paterson Gas and 
Electric company, $5,000,000; South Jersey Electric, Gas and 
Construction Company, $6,000,000, making a total of $28,000,000 of 
gas stock and a grand total of $48,000,000 in round numbers. One- 
sixth of the $48,000,000 represents the $8,000,000 of new stock. 


ALASKA’S TELEGRAPH LINE—Within a month the tele- 
graph system of Alaska will be complete, and by fall the cable con- 
necting Seattle with Juneau and the far North will be in opera- 
tion. .These announcements were made at Seattle, Wash., by 
General Greely, chief of the United States Signal Corps. The 
cableship Burnside will reach Sitka about June 15 and, after run- 
ning a cable from Skagway to Haints Mission, will lay the cable 
southward 1,300 miles in two sections to Seattle. The cable, it is 
believed, will be in working order November 15. A gap of only 
fifty miles exists between the eastern and western branches of the 
Alaska system. The line extends up the Yukon River, from St. 
Michaels to the mouth of the Tanana, and 200 miles above on that 
river. The other line is from Valdes, across to Eagle City, near 
Dawson, a branch of which extends down the Tanana to meet the 
other. A month, in the opinion of General Greely, will see the 
two joined. | 


NICARAGUAN POWER SCHEME—A contract valued at nearly 
$3,000,000 has been secured by a prominent New York company 
for machinery to be utilized in connection with an extensive elec- 
tric railway system which is to be constructed in Nicaragua by the 
Nicaragua & Transcontinental Railroad. It is proposed to con- 
struct some 500 miles of road. The present means of transporta- 
tion from the coffee plantations of the parties primarily interested 
in the project and the outside world is by wagon and the distance 
is about 120 miles. The new railway will shorten the distance to 
the coast and with its main line and spurs will sweep the major 
portion of centrai and northern Nicaragua. The power to operate 
the new road will be derlved from a hydraulic plant, which, it is 
estimated, will cost some $12,000,000. The railroad company’s 
offices are in Pittsburg. F. M. Latimer, of Pittsburg, is one of the 
prime movers in the project. C. A. Gaar and J. O. Dye, of the same 
Pennsylvania city, are also interested. 


FOREIGN DEMAND FOR STEEL CASTINGS—Regarding a 
demand for steel casting in Ireland, United States Consul W. W. 
Touvelle, stationed at Belfast, writing to the State Department, 
says: “From recent investigations that I have made, and from 
numerous enquiries received from different firms in this city, I 
am satisfied that a good market is open to American manufactur- 
ers who can supply steel castings of high permeability for elec- 
trical works. Castings of magnetic steel, for field magnets of 
electric motors and dynamos, and magnetic steel or iron sheet 
stampings, of high permeability and low. hysteresis loss, for 
armature cores, are mentioned. L. B. Mollan & Company, Alex- 


ander street West, Falls road, electrical and mechanical engineers 
and contractors, and Millin & Company, Ultonia Works, No. 59 
Victoria street, are desirous that their names may be brought to 
the attention of steel manufacturers of the United States, as they 
are large users of the castings described. For the benefit of possi- 
ble shippers, I will say that two lines of ocean steamers run direct 
from the United States to Belfast, Ireland—the Lord Line from 
Baltimore and Newport News, and the Head Line from New 
Orleans.” 


NEW WESTERN POWER SCHEME—The St. Louis Transit 
Company is arranging to bring its electrical power from across 
the Mississippi River, and has taken the preliminary steps looking 
to the erection of a power-house in East St. Louis, close to the 
coal fields of southern Illinois, where will be generated all the cur- 
rent to move its street cars. According to General Manager Dupont, 
the capacity of the power-house will not be less than 40,000 horse- 
power. Work will be commenced on the building early this sum- 
mer, to the end that it may be completed and in operation before 
the gates of the World’s Fair shall be thrown open. There will be 
no trouble about bringing the current to St. Louis because of the 
distance. The power generated there will be carried in cables, 
either under the water or by the way of the bridge; possibly both 
ways. At present the company is furnishing electricity for the 
operation of its county line to Creve Cœur Lake, a distance of 
twenty miles from the power-house, on Salisbury street, near 
Broadway. The Transit company’s other and larger power-house 
is at Vandeventer and Vista avenues. Together they have a 
capacity of 35,000 horse-power. With the addition of the East Side 
plant, the company will have capacity during the World’s Fair 
of 75,000 horse-power. 


GRADE CROSSING BILL PASSED—The New York Assembly. 
has passed the bill providing for abolishing practically all the 
grade crossings of steam and third-rail roads in Brooklyn. The 
bill was drawn by Assistant Corporation Counsel James McKeen 
and was introduced on April 6 by Assemblyman Morgan. The 
number of grade crossings affected by the bill is nearly 200 and 
the estimated cost approximates $8,000,000; one-half of which is 
to be borne by the city at large, and one-half by the railroad com- 
panies interested. The bill provides for the appointment of a 
commission of five members by the Mayor, one of whom shall be 
a civil engineer, one to be appointed by the Mayor on the nomi- 
nation of the Long Island Railroad Company, and one by the 
Mayor on the nomination of the Brooklyn Rapid Transit Com- 
pany. The commission shall have complete charge of the im- 
provement and is authorized to employ a superintendent. The 
bill provides that the tracks of the Bay Ridge & East New York 
road shall be partly depressed and partly elevatea over its entire 
length. It also provides that the Brighton Beach route may be 
alternately depressed and elevated from its Fulton street terminus 
to Brighton Beach and that the Manhattan Beach road shall be 
allowed to change its route at a point near Sheepshead Bay where 
it parallels the Brighton Beach route so as to use the tracks of the 
latter road. The bill limits the expense to the city of the Bay 
Ridge improvement to $2,500,000 and of the Brighton Beach im- 
provement to $750,000, exclusive of the cost of the removal of water 
mains and other city property made necessary by the change in 
grade. 


OBITUARY NOTICE. 


THE REV. S. MORGAN SMITH, owner of the large water-wheel 
works in York, Pa., died in Los Angeles, Cal., on Monday, April 13. 
He was born in North Carolina sixty-five years ago. When a young 
man he entered the Moravian ministry, and during the war served 
as chaplain of a volunteer regiment. He retired from the ministry 
in 1871, and became interested in mechanical inventions, soon 
establishing the water-wheel works in York. At his death he was 
interested in many enterprises. 
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ELECTRIC RAILWAYS. 


HIGHMORE, S. DAK.—The Stockmen’s Telephone Company 
has been incorporated at Pierre with a capital of $50,000. 


NEW BRUNSWICK, N. J.—The Central New Jersey Telephone 
Company has been granted a franchise by the common council. 


CENTER ADAMS, MICH.—A new telephone company has been 
organized here, called the Adams Mutual, running to North Adams. 


ORRVILLE, OHIO—The Sonnenberg Telephone Company has 
been organized at Kidron to construct and operate a telephone line. 


PARK RAPIDS, MINN.—A new telephone company has been 
organized at Osage, to be known as the Farmers’ Cooperative Com- 
pany. 


PATCHOGUE, L. I.—The New York & New Jersey Telephone 
Company has been making many improvements to its telephone 
system in this vicinity. 


CHICAGO, ILL.—The Chicago Great Western will construct a 
private telephone system between its three terminal points—Chi- 
cago, St. Paul and Kansas City. 


RISING SUN, IND.—The Posey Mutual Telephone Company 
has been incorporated with a capital of $10,000, and will estab- 
lish an exchange in Patriot. 


MEXICO, MO.—A new telephone company has been organized 
in the Long Branch vicinity, with William Donaldson as presi- 
dent, and Forest Berry, secretary. 


GREENFIELD, IND.—The Shady Grove Telephone Company 
has been incorporated by J. M. Birch, Joseph F. Shelby, W. H. 
Foster, W. W. Piles and William Tague. 


HAMILTON, N. Y.—The Brookfield Telephone Company has 
been incorporated by J. I. Keith, B. M. York, H. L. Spooner and 
A. D. Cheseboro, to construct and operate local telephone lines. 


BADGER, WIS.—The West Wisconsin Telephone Company has 
filed articles of incorporation with headquarters at Glen-Brockly. 
The company has a capital of $5,000, and was incorporated by D. H. 
Syme and C. J. Augustin. 


EDEN VALLEY, MINN.—C. T. McDonald, M. E. Wi:liams, W. L. 
Hutcheson, Matthew Weller, William O’Brien, George Tompers and 
L. E. Christ have incorporated the Eden Valley Telephone Ex- 
change Company, with a capital of $10,000. 


MORGANTOWN, W. VA.—A number of the leading business 
men of this place have made application to the Postal Telegraph- 
Cable Company for an extension of its lines from Uniontown, Pa., 
to this place, a distance of twenty-five miles. 


RUSHVILLE, IND.—The Orange Mutual Telephone Company 
has filed articles of incorporation with the auditor of the state, 
with a capital of $3,000. The incorporators are: W. P. Sipe, W. F. 
Schrontz, W. R. Conoway, T. F. McKee and George A. Looney. 


KEARNEY, NEB.—Articles of incorporation have been filed in 
the office of the county clerk for the Buffalo County Telephone 
Company, with a capital of $5,000. The incorporators are: George 
Bischel, Peter Wink, J. G. Reiter, John D. Lowenstein and W. J. 
Stadelsm. 


TOPEKA, KAN.—The Pioneer Telephone Company, of Guthrie, 
Okla., has filed a charter with the Secretary of State to operate 
in Kansas. The capital stock is $500,000, and the stockholders are 
John M. Noble, of Oklahoma City; John N. Coulter, of Pawnee; 
J. ©. Shepherd, of Pawnee, and Bird McGuire and E. D. Ninis. 


ALBANY, N. Y.—The New York & Long Island Telephone Com- 
pany, capitalized at $100,000, has been incorporated with the fol- 
lowing directors: Winifred H. Bennett, George L. Denis, Benjamin 
P. Talbot, Ivor M. Williams and Herbert Wright, of New York city; 
Robert Mews, of Long Island City, and A. L. Turner, of New 
Brighton. The new company proposes to build lines from Long 
Island City to Greenport, Brooklyn to Long Island City and River- 
head, Brooklyn to Montauk, Flushing to Jamaica and Far Rock- 
away, Roslyn to Freeport and Rockville Center and Long Beach, 
Huntington to Babylon, Greenport to Shelter Island, and to River- 
head and Sag Harbor. 
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ELECTRIC LIGHTING. 


SUPERIOR, WIS.—The Marinette Street Car Company will 
expend $30,000 in an addition to its power-house. 


MANSON, IOWA—tThe electric light plant in this place has 
been sold to J. Y. Fiddler, of Eagle Grove, for $15,000. 


SPRING GROVE, MINN.—An electric light plant will be in- 
stalled here this summer. Bonds of $5,500 have been voted. 


REGINA, CANADA—The Regina city council has voted to in- 
stall a system of waterworks, electric lighting and drainage. 


CHARLESTON, MISS.—Work on the new plant of the Capital 
Electric Light ana Power Company, of Jackson, will begin at once. 


SAC CITY, IOWA—The citizens of Guthrie Center have organ- 
ized a company to install an electric lighting system in the city. 


MANCHESTER, N. H.—The board of aldermen has voted to 
make a five years’ contract with the Manchester Traction, Light 
and Power Company. 


SAN ANTONIO, TEX.—The Standard Light and Power Com- 
pany has been sold by Federal Receiver George P. Meade to Willard 
Thompkins, of New York, for $46,500. 


BERKELEY, CAL.—The board of town trustees has granted a 
twenty-eight-year franchise to the Bay Counties’ Power Company, 
to maintain its poles and lines in Berkeley. 


WINONA, MINN.—The owners of the Winona Railway and 
Light plant announce their intention to expend $100,000 in the im- 
provement of the plant during the coming season. 


IOWA FALLS, I[OWA—The Ackley electric light and heating 
plant, valued at $20,000, has been sold to the Daly Land Company, 
of St. Paul, and parties from that city will operate the plant in the 
future. 


MEMrHIS, TENN.—The Memphis Consolidated Gas and Elec- 
tric Light Company, controlled by New York, Chicago and Memphis 
capitalists, has announced its intention of spending $93,000 in the 
extension of its conduit system. 


SOUTH BEND, IND.—The St. Joseph & Elkhart Power Com- 
pany, which is building a power dam in the St. Joseph River, has 
filed a mortgage for $600,000 in favor of the Van Norden Trust 
Company, of New York. 


BOSTON, MASS.—Improvements approximating a half million 
of dollars are in process at Garvin's Falls, above Manchester, on 
the Merrimac. The rights are owned by Tucker, Anthony & Com- 
pany, and they will expend about $400,000 on the work. 


YORK, PA.—The substation of the York Haven Electric Power 
Company, which has been in course of erection in Manchester 
Township, is about completed, and it is expected that power will 
be transmitted here from the York Haven plant about September. 


MICHIGAN CITY, IND.—The power-house of the Chicago & 
Indiana Air Line Railway will be located in this city for the opera- 
tion of the entire seventy miles of trackage from South Bend to 
Chicago. The power will be transmitted to substations, to be 
located about ten miles apart. 


HAMMONTON, N. J.—The New Jersey Southern Gas and Elec- 
tric Company, which was recently incorporated, has succeeded in 
taking over the properties of the Wenonah, Glassboro & Clayton 
Electric Company; the Electric Light, Heat and Power Company, 
of Hammonton; the Egg Harbor Electric Light Company; the 
Swedesboro Gas Company, and a water power sufficient to supply 
500 horse-power, and covering 750 acres of land. 


PITTSFIELD, MASS.—lIt is stated that electric power is to be 
developed on the Farmington River, between the towns of Tolland 
and Sandsfield, which will furnish power to light cities and towns 
and run trolleys all over the Berkshires and as far east as Spring- 
field, Mass. New York and Boston capitalists support the venture, 
on which they are to spend at least $500,000. A large reservoir 
is to be built in Sandsfield, and the water will be conveyed four 
miles to Sandsfield Centre, where a power plant of 6,000 horse- 
power will be located. 


April 25, 1903 


ELECTRICAL SECURITIES. 


Compared with a week ago, the market condition at the closing 
of the past week showed a decided improvement in speculative 
sentiment. The general confidence in securities was also con- 
siderably elevated. While there was a sharp decline following the 
news of the Northern Securities decision and a semi-panicky feel- 
ing present for a short time, the rally has been decisive and a more 
optimistic feeling prevails in financial quarters. The present 
buoyancy, coming as it does rather late in the spring season, has 
led some to predict that there will be a continuous improvement 
until conditions approximate more or less near to the normal spring 
activity. This argument seems well taken, judging from the long 
sag which the market has borne, and the self-evident confidence of 
conservative speculative interests. The statistics of foreign trade 
for the month of March show that the exports for this period 
aggregated $131,951,579, or an increase over the same period for 
last year of $25,202,091. The imports were $90,199,173, or $11,972,- 
091 larger than last year. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 18. 


New York: Closing. 
Brooklyn Rapid Transit................. 661% 
Consolidated Gas........ cc cece cee eee eee 2051% 
General Electric........... 0... cc cece eee 19014 
Kings County Electric................... 180 
Manhattan Elevated............... 000 cece 138 
Metropolitan Street Railway............. 132 
New York & New Jersey Telephone...... 164 
Westinghouse Manufacturing Company... 202 


It is stated that the report of the General Electric Company for 
the year ending January 31, 1903, soon to be issued, will in all 
probability show about 22 per cent earned on the $44,000,000 capi- 
tal stock, after liberal charges to expenses for repairs and con- 
struction. Net earnings from all sources, including profits from 
sales of securities in the treasury, should fall little short of 
$10,000,000, which would compare with $8,598,241 last year. 


Boston: Closing. 
American Telephone and Telegraph..... 158% 
Edison Electric Illuminating.............. 275 


Massachusetts Electric................... 88 

New England Telephone................. 
Western Telephone & Telegraph preferred 96% 

Boston had a fairly active market. Massachusetts Electric pre- 

ferred was % higher, at 8834, and American Telephone sold up a 


point to 159, closing at 158%, against 15514 last week. 
Philadelphia: Closing. 
Electric Company of America........... 8 

Electric Storage Battery common........ 69 

Electric Storage ee Aa ERESI 69 
Philadelphia Electric. j at 6% 
Union: ‘Tractionsdsiveisiussiesadleilveeees 46% 

United Gas Improvement................. 108 


The net earnings for the year of the Electric Company of 
America indicate a continued gain, and the net returns for January 
and February are 19 per cent over the same month of last year. 

It is announced that the stockholders of the Electric Storage 
Battery Company have met and approved a proposition to permit 
holders of preferred stock to convert it into common, share for 
share. The preferred stock amounts to $4,500,000, all of which 
will probably be converted. 


Chicago : Closing. 
Chicago Telephone................cc0ces 150 
Chicago Edison Light................... 155 
Metropolitan Elevated preferred......... 75 
National Carbon common............... 23%, 

, National Carbon preferred............... 97 

: Union Traction common................. 814 
Union Traction preferred................ 38 


Receipts of the Union Traction Company for March are said 
to have been about $38,000 in excess of receipts for March, 1902. 


RECEIVERSHIP NOTE. 


- RECEIVER FOR CABLE COMPANY—Homer M. Daggett, Jr., 
of Attleboro, Mass., has been appointed receiver of the Eastern 
Electric Cable Company, by Judge Colt, in the United States Circuit 
Court, on application of Henry A. Clark, on behalf of himself and 
other creditors. In his petition Clark states that the company is 
insolvent, with a debt of about $100,000. He is the principal indi- 
vidual creditor, claiming about $27,000 and an additional $13,000 
on account of endorsements on other obligations. 


ELECTRICAL REVIEW 


PERSONAL MENTION. 
PROFESSOR L. A. HERDT, lecturer on electrical engineering 
at the McGill University, Montreal, Quebec, was a visitor in New 
York last week. 


DR. WALTHER NERNST, the well-known German physicist, 
was a prominent attendant at the American Electrochemical Con- 
vention last week. Dr. Nernst spent but a few days in the United 
States, sailing for Europe last Saturday morning. 


MR. HARMON A. HARRIS, of Chicago, of the Automatic Elec- 
tric Company, the leading advocate of the automatic telephone 
exchange, spent several days in New York last week. Mr. Harris 
reports a constantly increasing interest in the use of the automatic 
system. 


MR. ALEXANDER M. GOW was announced to deliver a paper 
on “Commercial Gases for Power Purposes” before the Engineers’ 
Society of Western Pennsylvania, Pittsburg, Pa., at the regular 
meeting Tuesday, April 21. The subject of the May meet- 
ing will be “Modern Material of Construction.” 


T. AOYAMA and Y. HATA, of the Japanese Government, Tokio, 
Japan, have been spending some time in the United States. These 
gentlemen are interested in telephone construction and in engineer- 
ing as practised in this country in general, and spent a few days 
in New York recently looking over some of the engineering inter- 
ests that the city can afford. 


MR. H. L. DOHERTY is chairman of the committee on photo- 
metric values of arc lamps, which is busy preparing its report for 
the twenty-sixth convention of the National Electric Association. 
This convention, as is well known, will be held at Chicago, May 26, 
27 and 28. A report of the tests made at Purdue University, dur- 
ing the past year, under the supervision of Professors Golds- 
borough and Matthews, will be included, and the report will also 
show the results of comparative tests of arc, incandescent, Nernst 
and Welsbach lamps. 


LEGAL NOTES. 


THE PLACING OF POLE LINES—The placing of telephone 
poles and wires in a city street is held, in Donovan vs. Allert, N. D., 
58 L. R. A. 775, to be a new burden of servitude thereon, requir- 
ing compensation to be paid to abutting owners. The placing by 
a private lighting company of poles at the curbs of a street and 
the stringing thereon of electric light cable lines and wires for the 
purpose of furnishing light and energy to private takers, is held, 
in Callen vs. Columbia Edison Electric Light Company, O., 58 
L. R. A. 782, to be a taking of the property of the abutting owners. 


PATENTS SOLD TOO LOW—Mr. Elias E. Ries, through Vena- 
ble, Baetjer & Howard, attorneys, has filed exceptions in the 
United States Circuit Court to the ratification of the sale of electric 
patents, with pending applications and incidental rights of action 
for infringement, belonging to the late firm of Ries & Henderson. 
The sale was made on March 3 last by George Whitelock and Arthur 
Steuart, special masters. The purchaser was Arthur G. Thompson, 
of New York, who acquired the property for $60,000. Mr. Ries 
alleged in his exceptions that the price for which the patents was 
sold was inadequate, and states that new bidders have been se- 
cured who are willing to begin bidding for the patents at $120,000. 
The patents. referred to were issued between the years 1886 and 
1899, inclusive, to the firm of Ries & Henderson, as assignee of Mr. 
Elias E. Ries, of 116 Nassau street, New York city, formerly a 
resident of Baltimore, Md. The property included in the sale em- 
braced forty-seven United States letters-patent. Among the vari- 
ous groups into which these patents are divided are those relating 
to electric welding and tempering, electric rivetting, electric solder- 
ing, electric heating, electric generation and transmission, electric 
traction, conduits for electric and cable railways, and patents on 
various electric railway systems. One of the most important of 
these last-named patents, No. 622,865, of April 11, 1899, was issued 
to Mr. Ries upon an application filed by him in 1887. This patent 
contains sixteen claims, which Mr. Ries alleges are of such broad 
scope as to cover the entire modern electric railway industry. 
Judge Morris considered the exceptions of Mr. Ries well taken, 
and refused a ratification of the sale, pending a further hearing 
which will shortly take place. 
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INDUSTRIAL ITEMS. 


THE FLEMING SLATE COMPANY, Poultney, Vt., has excel- 
lent facilities for the production and manufacture of Vermont 
slate for electrical construction work. 

THE THRESHER ELECTRIC COMPANY, Dayton, Ohio, has 
moved its New York headquarters from 120 Liberty street to the 
Whitehall Building, 8 Battery place, New York city. 

THE C. W. HUNT COMPANY, West New Brighton, Staten 
Island, N. Y., will be pleased to send to any one interested its 
catalogue No. 032, descriptive and illustrative of foundry ladle cars. 


THE W. S. HILL ELECTRIC COMPANY, New Bedford, Mass., 
is supplying to the trade a number of celebrated specialties for 
electrical construction. Prominent among these are the Hill en- 
closed fuse blocks, Hill switches, splicing sleeves and enclosed fuses. 


THE ELECTRIC CONTRACT COMPANY has moved to new 
quarters, at Nos. 202 and 204 Centre street, New York city. The 
increased floor space and greater manufacturing facilities will 
allow the company to keep pace with the increasing demand for its 
specialties. 


THE NATIONAL CARBON COMPANY, Cleveland, Ohio, manu- 
facturer of the “Columbia” carbons, will be pleased to send to 
users sample shipments, subject to return at the company’s ex- 
pense if not as represented. Literature on the subject will be 
gladly sent to those interested. 


THE BRODE ELECTRIC COMPANY, jobber and dealer in elec- 
trical supplies, will be pleased to have all communications ad- 
dressed to 306 South Los Angeles street, Los Angeles, Cal. The 
company is agent for a line of strong specialties, which are at- 
tracting very popular interest on the Pacific coast. 


THE CHRISTENSEN ENGINEERING COMPANY, Milwaukee, 
Wis., manufacturer of air brakes and “Ceco” machinery, has 
changed the address of its Chicago office to the Old Colony Build- 
ing, where it will be pleased to receive the communications of its 
patrons and prospective purchasers of electrical machinery. 


THE SHELBY STEEL TUBE COMPANY, Frick Building, 
Pittsburg, Pa., is sending to some of its friends a handsome 
souvenir in the shape of a paper knife. This illustrates very 
readily how the material produced by this company can be 
manipulated, and is also a testimonial of the finish which can be 
given to it 


CHARLES E. MILLER, 97 and 101 Reade street, New York 
city, manufacturer, jobber, exporter and importer of automobile 
and cycle material, is mailing a new catalogue which gives a very 
complete list of automobile sundries, including parts, fittings, and 
a great many European novelties. This catalogue will be mailed 
to any one interested free of charge. 


CHARLES F. JOHNSON, 908 Ellicott Square, Buffalo, N. Y. 
presents an attractive list of opportunities, both for the sale and 
purchase of equipments, in his March bulletin. The list includes 
generators, rotary converters, alternators, arc dynamos, measuring 


instruments, boilers, locomotives, rails, cars, pumps, and many 
other useful appurtenances. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Il., reports 
that so far this spring it has received more orders for Stombaugh 
guy anchors than ever before. This popularity is attributed to 
the ease of installation, the ability to stand great strains, and the 


general satisfaction which this material 
ensures. A de i 
pamphlet will be sent upon application. , scriptive 


THE FALLER AUTOMATIC TELEPHONE EXCHANGE COM- 
PANY has leased the new factory building, Nos. 772 and 776 Twelfth 
avenue, at the foot of Fifty-fifth street, New York city. This i 
fine building of six floors, with light all around, and ‘will ae : 
modate about 1,000 hands. The Faller eompaay has tak A 
building on a ten years’ lease, with an option to S 7 j 


Meee he chine PAINT COMPANY opened its new factory 
ene 7 r South Bound Brook, N. J., on Wednesday evening 
; number of invitations had been 

sent out to friends of 

Eea to attend the house warming given to the company’s 
yés. This was attended by a large number of persons promi- 


nent in the electrical i 
duigèd in. ndustry, and a most enjoyable time was in- 
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THE A. N. KELLOGG NEWSPAPER COMPANY, Tribune 
Building, New York city, has prepared a handsome souvenir 
edition, entitled “Eight Points for the General Advertiser.” The 
Kellogg Newspaper Company is the proprietor of the celebrated 
Kellogg lists. Each point is illustrated by handsome half-tone 
engravings, and includes “The Article,” “The Man,” “The Com- 
positor,” “The Medium,” “The Price,” “The Power,” “The Files,” 
and “The Returns.” 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., has 
more than doubled the capacity and floor space of its telephone 
department. This has necessitated, of course, the equipping of the 
plant with more machinery, and the securing of a number of extra 
employés. The steady increase in the demand for “Eaco” telephone 
apparatus has made this step necessary. The company is now dis- 
tributing literature on its telephone specialties, which it will be 
pleased to send to any one interested upon request. 


THE GARVIN MACHINE COMPANY, Spring and Varick 
streets, New York city, has on hand a fine line of second-hand 
machinery and machine tools. The facility which this company 
has for making exceptional bargains, due to the reorganization 
and refitting of plants, makes it possible for it to offer to its patrons 
high-grade machinery which has been slightly used. This ap 
paratus is entirely overhauled and put in first-class condition. 
Full detailed description of any machine will be sent to any one 
interested upon request. A recent catalogue issued by the Garvin 
company describes and lists a number of such machine tools. 


MR. LUTHER L. MILLER, Chicago, Ill., attorney and coun- 
selor-at-law (patent and trade-mark law exclusively), has recently 
issued two booklets, one entitled “Trade-Marks, A Book for Adver- 
tisers,” and the other bearing the simple title of “Trade-Marks.” 
Mr. Miller has made a study of the trade-mark regulations of the 
United States and foreign countries, and the latter book is a 
summary of the law of trade-marks of the United States and the 
principal foreign countries. These books have been prepared for 
the use of Mr. Miller’s clients, and he will be pleased to receive 
correspondence with regard to securing this valuable literature. 


THE LAWRENCEHALL ELECTRIC COMPANY, 213 West 
Fourth street, Cincinnati, Ohio, is a dealer in all kinds of electrical 
supplies. This is a recently organized company, but the facilities 
for prompt shipment, and the very large stock of material carried, 
have enabled it to appeal to a very popular trade. The company 
handles all manner of specialties for electrical equipments, and is 
the sales agent for “Okonite” and “Manson” tapes, “Okonite” wire, 
and “Okonite’ products. Mr. F. D. Lawrence is president and 
treasurer of the company, and Mr. William Albert Hall is vice- 
president and secretary. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
will be pleased to send to any one interested its filer No. 4,029. 
This describes the “Wood” cutout for arc circuits. This apparatus 
can be used with any number of lamps up to and including fifty. 
The copper cutouts are mounted on porcelain, and the iron box 
is fitted with porcelain bushings. In order to make the installa: 
tion doubly good, the company has recently slightly modified the 
design by placing three projecting lugs on the ends of the cutout 
to receive the porcelain ‘knobs. Instead of being mounted directly 
on the cross-arm, pole or other support, a8 heretofore, the case ° 
the box is insulated therefrom by the porcelain knobs. 


MESSRS. STONE & WEBSTER, Boston, Mass., manufacturers 
of electric power traction and lighting plants along Puget Sound 
have placed a contract with the General Electric Company for s!* 
machines. Two of these will be furnished to the Tacoma Industrial 
Company for use in its development of the White River, and four 
to the Pierce County Improvement Company for the work of Puyal- 
lup River, including the flow from the Mount Rainier glaciers 
The generators will be three-phase, sixty-cycle, 
capacity, each supplying current at 2,300 volts and 225 revolutions 
Deliveries will commence next September, both of these develor 
ments being carried forward and every effort being made to ye 
plete them at the earliest possible date to meet the growing A 
mands for power in the Puget Sound district. Power will als0 
supplied to the electric interurban road between Seattle ei 
Tacoma, as well as the railway and power distributing system 
those cities, which are now controlled by Stone & Webster. 
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FAN MOTORS. 

With the approach of summer the fan 
motor again takes an important place. 
From being a luxury. the fan has now 
become a necessity in all well-appointed 
offices. As each spring comes around, 
new types are brought out which have 
some advantages over those of the preced- 
ing year. The most noticeable recent im- 
provements are toward securing a better 
distribution of air, and we have now sev- 
eral types which distribute the breeze 
throughout a large are. In one of 
these the current of air is deflected by 
oscillating vanes. In another, the motor 
itself oscillates from side to side, and in 
a third type it is suspended from a swivel 
and revolves in a circle. All of these 
types are good, as they produce a thor- 
ough stirring up of the air in the room, 
and avoid the draught which sometimes 


Was an undesirable feature in the old 
type. 


TENDENCIES IN CENTRAL STATION 
DESIGN. 

When the first alternating-current elec- 
trie light plants were built, there was one 
dynamo installed to which all cireuits 
were connected. Sometimes a second 
machine was installed to take the place of 
the first during periods of light load or 
at night, but during operation all cir- 


eults were connected to one machine. 


_ Increase in Size of Stations. 


Later as the business increased and the 


one machine was found too small to 


handle it, others were installed. These 
wera operated independently, each sup- 
plying its own circuits, and the switch- 
board arrangements, though simple as 
compared with switchboards as built to- 
day, were nevertheless complicated for 
the work which was to be performed, it 
being necessary to provide for many dif- 
ferent combinations of generators and 
cireuits to prevent shutdowns and to 
allow for economical operation. In those 
days, dynamos were driven by means of 
fast belts, and parallel operation was un- 
satisfactory. 

Increase in Size of Units. 

Still further 

about the necessity for increasing the size 


development brought 
of the generating units, and as these could 
be direet-connected to the engine, economi- 
cal conditions were more favorable for 
parallel operation, and this became the 
order of the day. This method of oper- 
ation, however, brought its problems. More 
or less trouble was encountered in pre- 
venting current surging, due to irregu- 
larity in the driving power, but these have 
been satisfactorily solved. 

The Switchboard. 

The switchboard has grown from a sim- 
ple frame of wood or slate, until to-day 
it occupies a considerable portion of the 
generating station and in some cases 
represents a part of the building as dis- 
tinct as the boiler house or engine room. 
From small knife switches operated by 
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hand, we have progressed to large mech- 
anisms, cach enclosed in a fireproof 
compartment and operated by a motor 
or some other apparatus. The switeh- 
board attendant no longer throws the 
switeh; he merely controls the mechanism 
which operates the switch. The switch- 
board itself, though now a board no 
longer, occupies two or more floors with 
galleries, with signaling devices and auto- 
matic appliances, which to a great extent 
take the place of the cool head and quick 
hand of the old-time switchboard attend- 
ant, 

Individual Operation of Large Units. 

Now, another tendency in design is be- 
ing felt. The disadvantages of tying all 
machinery together and involving all in 
a common breakdown, are becoming seri- 
ous. Meonomical operation requires that 
the generating machinery be concentrated 
as far as possible, while reliability of 
operation is better secured by separate 
generating stations. The two demands 
are resulting in individual operation of 
units at a large station, and this system 
promises excellent results. Not only may 
each generating set have its own feeders, 
but cach may have its own boiler plant, 
the separate boiler plants being isolated 
so that an accident to one will not affect 
the others. 

Reliability Expensive. 

All of this progress toward reliability 
involves greater expenditure for installa- 
tion, and although it might seem to the 
business man a better method to incur 
a greater risk at less expense, the engineer 
feels it incumbent upon him to make the 
operation of the plant as absolutely sure 
as is possible. At first thought, it might 
wem that an insurance method, as has 
been suggested, would be feasible, yet it 
could not guarantee the operating com- 
pany against loss of confidenee, which is 
one of its best assets. 

The Steam Turbine. 
The effect of the steam 


power station design is as yet uncertain. 


turbine on 
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That the turbine will be used largely, 
can not be doubted, for already enormous 
orders have been booked for this prime 
mover. What little experience we have 
had tends toward inspiring a confident 
fecling ; still, it will be many years before 
the reciprocating engine is entirely dis- 
placed. 


STEAM TURBINE TYPES. 

The steam turbine is justly attracting 
no little attention at this time, for this 
prime mover has in recent years inspired 
such confidence on the part of practical 
engineers that orders have been entered 
by the various manufacturers which, in- 
cluding units already delivered and to 
be delivered in the future, will aggregate 
a figure which represents a considerable 
proportion of the reciprocating engines 
to-day in use in this country. 


Differences Between Turbine and Reciprocating Engines. 

The development of the steam turbine 
is along lines in marked contrast to those 
of the reciprocating engine. It operates 
at a high speed. Indeed, one of the diffi- 
culties in the design of this engine has 
been to obtain a fairly low speed, suit- 
able for direct-connection to generators. 
As for itself, the turbine is remarkable 
for the absence of accessories and complex 
parts. In principle, it may be compared 
with the impulse water-whcel. Steam is 
allowed to pass through a suitably ar- 
ranged chamber, and in so doing ac- 
quires velocity which is imparted to 
suitably arranged vanes. There is no 
moving piston, which, as in the re- 
ciprocating engine, takes in steam bit by 
bit and expands it. The flow of steam is 
continuous, except as it may be inter- 
rupted to allow for governing. 


Three Types of Turbine. 

There are three types of steam turbine 
which have been brought to a practical 
stage of development. Although all 
three in a sense use steam in the same 
way—that is, by allowing it to impart the 
velocity acquired during expansion to a 
suitable revolving mechanism—the means 
of doing this is different. In the De 
Laval turbine, steam is expanded from 
the boiler pressure to the atmospheric 
pressure—0r, indeed, to that in the con- 
denser—in a conically shaped nozzle. 


-essity of 
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The available work represented by the ex- 
pansive force of the steam is then con- 
verted into kinetic energy, which, in 
turn, is imparted to the vanes upon which 
The whole 
expansion takes place in the nozzle, and 


the jet of steam impinges. 


hence the change of temperature is con- 
fined to that part. The revolving por- 
tion does not come in contact with the 
hot, high-pressure steam. There is no 
need for packing of any sort, and there 
is no loss due to the friction of rubbing 
The Parsons turbine admits steam 
Ex- 
pansion begins here, forcing the steam 
through sets of alternately fixed and 


movable blades, the steam issuing at the 


parts. 
at boiler pressure into a chamber. 


far end of the chamber either slightly — 


above the atmospheric pressure, or that 
of the condenser. In the Curtis turbine 
steam is first admitted to a set of nozzles, 
where it partially expands, acquiring 
velocity. It then impinges upon a set of 
movable discs, imparting to them some of 
its kinetic energy. Rebounding from 
these vanes, it strikes a second set which 
is fixed. This set acts as a guide, de- 
flecting the steam against a second set of 
movable vanes. This process is carried 
on through several sets of vanes until 
the steam has given up much of its 
kinetic energy. It then meets with a 
second set of nozzles, expands to a still 
lower pressure and temperature, and 
passes through a second set of fixed and 
movable vanes. This process is carried 
on through as many sets of nozzles and 
vanes as may seem desirable, the steam 
issuing from the final set at atinospheric 
or condenscr pressure. 


Advantageous Features of the Turbine. 


The features which distinguish the 
steam turbine from the reciprocating en- 
gine, and which promise to play so large 
a part in station design in future, are 
these: The steam is expanded continu- 
ously, and not bit by bit; it flows through 
the engine continuously in the same di- 
rection, and there is, therefore, no recip- 
rocating change of temperature, as is 
true with the reciprocating engine; the 
absence of rubbing friction in the parts 
exposed to the high temperature of 
the steam dces away with the nec- 


lubrication. This per- 
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mits the use of superheated steam— 
that is, steam heated to a temperature 
higher than that at which evaporation 
These high 
temperatures make difficult satisfactory 


takes place in the boiler. 


lubricating of a reciprocating engine 
Further, the higher the initial 
temperature of the steam the larger per- 


piston. 


centage of its heat energy can be con- 
verted into work. Since the steam tur- 
bine has no pistons, and consists of noth- 
ing but a moving disc or series of discs 
and fixed vanes or nozzles for guiding the 
steam jets, it is far simpler than the 
elaborate and complex reciprocating en- 
gines which have resulted from the de- 
velopment of this type of prime mover. 
The driving force of the turbine may be 
continuous and not pulsating, as with the 
reciprocating engine. This is an impor- 
tant advantage for operating electrical 
machinery, and high speeds are easily 
obtained. Indeed, the difficulty is rather 
to secure speeds low enough for direct- 
connection to generators. 


Large Output from Small Machines. 

Since steam may be passed through 
the turbine continuously, for a given out- 
put the size of the machine may be much 
smaller than that of the reciprocating en- 
gine. It is, perhaps, not unfair to com- 
pare the reciprocating engine to the old 
method of drawing water by means of 8 
bucket and a sweep, which could raise 
but one bucketful at a time, while the 
steam turbine may be likened to a chain 
pump, which gives practically continuous 
delivery. 


—— 
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RADIUM EMISSION. 

The fact discovered by the Curies, that 
radium maintains itself at a temperature 
of 1.5 degrees centigrade above that of 
its surroundings, has attracted no little 


attention in scientific circles. 


Heat May Be Due to Discharge of Atoms. 

It has not yet. been shown whether the 
heat which must thus be radiated is given 
off directly as heat from the radio-active 
material, or is a secondary effect caused by 
some higher evolution of energy. In this 
connection, an expression from Sir Oliver 
Lodge is of much interest. Sir Oliver 
points out that radium emits massive, 
positively charged particles, which ar 
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probably atoms, with a velocity compar- 
able to one-tenth the speed of light. 
Most of these particles are stopped by a 
small thickness of air, with the evolution 
of heat; and if the conditions were such 
that this heat accumulated, on the aver- 
age, for one minute before escaping, and 
assuming the heat capacity of the source 
and the surrounding air to be equal to 
that of one milligramme of water, a dif- 
ference in temperature of 1.5 degrees 
centigrade would be set up. 

What Causes the Discharge of Atoms. 

This is a very plausible suggestion to 
explain the difference in temperature, 
but as yet no explanation has been of- 
fered to account for the emission of these 
heavy particles. The more radium is 
studied, the more puzzling it becomes, 
and this latest discovery throws little or 
no light upon this extraordinary sub- 
stance. 


COHERER ACTION UNDER THE MICRO- 
' SCOPE. 


BY G. T. HANCHETT. 


As is generally known, the Branly 
coherer consists of a tube containing a 
small pinch of metal filings between 
two electrodes. In their normal con- 
dition the resistance of the filings is 
quite high and a telegraph sounder con- 
nected in series with a battery and 
coherer will not operate. If, however, 
the filings be traversed by high-frequency 
current of even feeble intensity, the re- 
sistance of the filing becomes suddenly 
reduced and the receiver will operate. A 
shake of the tube containing the filings 
restores the coherer to approximately its 
original resistance and the obvious in- 
ference is that the filings contact to- 
gether more. closely, forming a better 
contact and lower resistance through 
which the electric current may flow. 

That this is actually the case may be 
observed by means of a simple micro- 
scopic experiment. A microscope with a 
one-inch objective will answer nicely. A 
slide is prepared with two wires, the wires 
being attached to the slide with shellac 
and bound with pieces of glass, or the 
wire may simply be laid on the’slide and 
an ordinary visiting-card placed under- 
neath the stage clips, thereby holding the 
wire in place. The wires should be 
brought within about onethirty-second 
of an inch of each other and one should 
be led off to the ground, while the other 
may lie freely on the table or be con- 
nected to a mast, as the experimenter may 
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AUTOMOBILE REGULATIONS. 

The Legislature of the State of New 
York passed recently a law for regulating 
the running of automobiles which has 
called forth no little dissatisfaction from 
the users of automobiles. 


Absurd Regulations Harmful. 

There has no doubt been a great deal 
of reckless driving on the part of auto- 
mobilists, and this should be, and no 
doubt is, frowned upon by those who 
have the interests of this sport at heart, 
and they should be willing to cooperate 
with the state authorities in preventing 
abuses. But the automobilist has cer- 
tain rights which should be recognized, 
and it will only injure this new industry 
if regulations entirely too severe are im- 


posed upon it. 
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Sensible Regulations Needed. 

The automobile is here, and it is here 
to stay. At the present time the novelty 
has not worn off, and conditions are such 
that the number of persons who can af- 
ford an automobile is somewhat limited. 
These, however, are doing a good work in 
the testing and in assisting developing of 
the various types of machines. If the 
speed is to be so restricted that the auto- 
mobilist will not be able to pass a team 
when on the road, automobiling will lose 
much of its charm, and the industry will 
thereby suffer severely. Let sensible regu- 
lations be drawn up and approved, and 
then let them be properly enforced. In 
this way the industry will be helped and 


not harmed. 


desire. An induction coil should be con- 
nected, one terminal to ground and the 
other to another mast, if so desired. As 
it is usually preferable to have the ex- 
periment all in one room, the mast may 
be upright, insulated pieces of wire. The 
stage wires should be moderately fine, 
say No. 32, in order that moving them 
will not disturb contacts immediately 
under the objective of the microscope. 
Having focused the objective, it will be 
observed on operating the induction coil 
that a stream of sparks passes from ter- 
minal to terminal on the microscope 
stage and appear quite formidable when 
viewed through the instrument. A pinch 
of nickel filings may then be sprinkled 
between the terminals by means of a 
point of a knife and their action on 
operating the coil will be unmistakable. 
The filings will be seen to rearrange 
themselves with a mechanical movement 
and sparks will scintilate among them. 
After the passage of a few sparks at the 
coil the sparks in the microscope field 
and motions of the particles will cease 
and it will require a considerable tapping 
of the slide, or preferably disturbance 
with a sharp point to decohere the filings 
once more. The cohering action is much 
more marked if the points are not shunted 
by a battery and receiving instrument. 
This experiment seems to justify the 
assumption that coherer action involves 
a mechanical motion of the filings which 
therefore act in response to some force, 
and it becomes interesting to speculate 
what this force may be. There is practi- 
cally no possibility of its being electro- 


magnetic, for much larger currents than 
those of the coherer circuit do not ap- 
preciably affect the motion of the filings, 
and, moreover, it may be readily shown 
by similar experiments that any light 
powder such as plaster paris, lycopodium 
or other materials coheres in the same 
way and even more promptly and vigor- 
ously but is much more prompt to de- 
cohere; in fact, doing so instantancously. 
Of course, these materials do not afford 
any resistance variation in the metallic 
circuit as do metal filings. 

The reasonable inference seems to be 
that the force which moves the filings is 
entirely electrostatic; and, in fact, the 
tendency of some coherers to decohere 
themselves is thereby easily explained, 
for the charged particles, having acquired 
charges of the same character, will then 
tend mutually to repel each other, thereby 
depreciating the electrical contact be- 
tween them. 

From the foregoing, the requirements 
for a good coherer readily follow. First, 
particles should be impervious to oxidi- 
zation. This has been found to be nec- 
essary, as demonstrated by the permanent 
character of the exhausted coherer com- 
pared to that of the open type. Second, 
the particles should be as light as possi- 
ble in order that they may more quickly 
and thoroughly respond to the minute 
forces which tend to rearrange them. 
Aluminum would be an ideal metal for 
this purpose were it not for the fact that it 
rapidly, in fact almost instantly, acquires 
an oxide coating which though very thin, 
is sufficient to destroy the efficiency of 
the coherer. Thirdly, tha number of 
filings in the coherer should be the small- 
est possible. It is evident that a given 
amount of electrostatic force impressed 
on a large number of filings will not re- 
arrange them so as to reduce sensibly 
their resistance as thoroughly as the same 
force exerted on a smaller number. 


600 


Vol. 42—No. 18 


An Electrically Operated Milling Plant in Scotland. 


N electric light and power plant has 
A recently been installed at the works 
of Messrs. Andrew Lowson, Limit- 

ed, of Arbroath, Scotland, by the British 
Schuckert Electrical Company, Limited, 
of London. This power-house is of par- 
ticular interest, as the current is trans- 
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By Frank C. Perkins. 


In the engine room a small direct-con- 
nected engine and generator are to be 
utilized for supplying power at light load, 
and for lighting the factories, while the 
two large sets will be employed for tak- 
ing care of the heavy load, and general 
power transmission. Fig. 2 shows the 


Fic. 1.—150-HorsE-Powrer Suunt Motor, 500 Vours, at Lowson’s MILLS. 


mitted to various mills and factories in 
different sections of the city, all being 
owned by the same concern. 

The engines were installed by Willans 
& Robinson, of Rugby, England, and the 
boilers were built by J. Carmichael & 
Company, of Dundee. The plant has a 
total capacity of about 2,000 horse-power, 
each of the half dozen mills requiring 
about 300 horse-power. The accompany- 
ing illustration, Fig. 3, shows one of the 
units of 600-kilowatt capacity directly 
connected to a Willans three-crank, high- 
speed, compound engine. There are two 
of these large units, each of which in- 
cludes a Schuckert twelve-pole, direct- 
current generator, supplying a contin- 
uous current of from 500 to 530 volts 
pressure. 

The power station is 150 feet long 
and forty feet wide, and there are three 
boilers in position, while the boiler room 
has a capacity for double this number. 
Mechanical stokers are employed, the coal 
being delivered from the trucks directly 
into the bunker, and a special apparatus 
_is provided for raising the coal into the 
hoppers of the stokers. Each of the two 
banks of boilers will be served by a set 
of economizers. 


type of 150-horse-power motor utilized 
at the various mills. One of the switch- 
boards includes two marble panels, upon 
which are mounted the required cutouts 
and quick-break switches for the Inch 
and Baltic mills, while another switch- 
board includes three marble panels, with 
switches, cutouts, and measuring instru- 
ments for motors No. 1 and No. 2. 

The main switchboard in the generator 
room consists of three marble panels, 
two of which are generator panels, and 
are equipped with rheostats, voltmeters, 
ammeters and cutouts, of the Schuckert 
type. The feeder panels are equipped 
with fuses of 1,500-ampere capacity, and 
the bus-bars and feeders are designed for 
a load of 3,000 amperes. The feeders 
were furnished by the British Insulated 
& Helsby Cable Company, Limited, and 
are of the single core design, and located 
in cast-iron pipes about six inches in di- 
ameter, passing about a thousand feet 
along the walls of the mills on iron 
brackets. 

There is a distributing switchboard at 
Inch No. 2 mill, the two cables being 
placed in three-inch iron pipes, a total 
of about 300 feet, on the mill walls, and 
are then carried under a stream separat- 


ing the above mills from the Baltic mill, 
which is about a quarter of a mile from 
the power station. 

The accompanying illustration, Fig. 2, 
shows the type of dust-proof case which 
is used to protect the motors in the weav- 
ing sheds. 

There are two motors of about seventy- 
five-horse-power and 100-horse-power ca- 
pacity on the main floor of the John 
street mill, while one of fifty-horse-power 
capacity and another of 150-horse-power 
capacity are located on platforms, as 
shown in illustration Fig. 1, being sup- 
ported by brackets and joists of rolled 
steel built in the walls of the mill. It is 
necessary that the motors be varied to 
quite an extent in speed, when used for 
operating preparing machines, and for 
flax spinning, and for this reason a vari- 
ation of ten per cent is obtained by shunt 
regulators governing the speed of the 
motors. 

At one of the mills two 150-horse-power 
motors have been employed to replace an 
engine, and special devices have been de- 
signed to make it impossible to cut out 
the starting resistances too quickly. 
There are a number of dust-proof wall 
boxes of the type shown in Fig. 2, em- 


Fig. 2.—Dust-Proor CASE AROUND 25-HORSE- 
Power Motor, BALTIC WEAVING MILLS. 


ployed in the weaving factory at the Bal- 
tic mill, where there is a great amount 
of dust in the air. These dust-tight boxes 
are each utilized for enclosing a motor of 
twenty-horse-power capacity, and pipes 
are provided, as shown in the illustration, 
for obtaining the necessary ventilation. 
The controllers, starting resistances, 
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switches, fuse boxes and automatic de- 
vice for cutting in the resistances, should 
the current fail, are all located in an ad- 
joining room. The speed of the motors 
is varied about ten per cent from the nor- 
mal, which is 1,000 revolutions per min- 
ute, by means of varying the resistance in 
the shunt-winding. 

The incandescent lights for the Baltic 
mill are supplied by a motor-generator 
of about thirty-kilowatt capacity, the mo- 
tor operating at 500 volts, and the gen- 
erator supplying a direct current of 110 
volts. It is claimed by the owners of this 
power-transmission plant that there is a 
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Preliminary Study for a New Stand- 
ard of Light. 

In a recent article in the London Elec- 

trician Mr. J. A. Petavel gives a study of 

photometric standards. Three standards 


of light are needed—the absolute 
standard; a second standard, care- 
fully compared with the absolute 


standard, and preserved in a few of the 
principal laboratories throughout the 
world, and a commercial standard, the ac- 
curacy of which will depend on the re- 
quirements. A standard of the first class 
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lamps are most generally used for this 
purpose, they change gradually. The 
author has made comparative tests of in- 
candescent platinum, platinum-iridium, 
and iridium. The intrinsic brilliancy of 
iridium is about fifteen times as great as 
that of platinum, and the Hight is very 
white in color; but iridium foil can not 
be maintained indefinitely at high tem- 
peratures. In using these metals it is 
necessary that the temperature be regu- 
lated, and there is but one satisfactory 
method of doing this—that is, by deter- 
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Fia. 3.—ONE OF THE 600-KILOWATT UNITS, IN THE 2,000-HoRsE-POWER PLANT, ANDREW LOwsoN’s MILLS. 


great saving obtained by the use of large 
direct-connected engines and generators 
located in a single power-house, over the 
former method of utilizing several smaller 
engines in the various mills and smaller 
dynamos located directly where the cur- 
rent is utilized. The fact is now well es- 
tablished that electric motors are more 
economical, cleanly and safe for the 
operation of all kinds of machinery in 
mills and factories. The design of this 
Scottish electric power-transmission plant 
is due to R. D. Munro, of Glasgow, Scot- 
land, under whose supervision the power- 
house and power distribution was in- 


stalled. 


should be both constant and reproducible, 
whereas standards of the second and third 
classes need not be reproducible. The 
author has recently conducted an experi- 
mental investigation of the Voille or plati- 
num standard, which was entirely satisfac- 


tory. Although this standard is expensive 


and complicated, these are not serious ob- 
jections to an absolute standard. There 
are a number of so-called primary stand- 
ards which, while not satisfactory for this 
use, are quite satisfactory as commercial 
standards; but there is no reliable sec- 
ondary standard, While incandescent 


mining the reiative intensity of the 
radiations of two different wave-lengths. 
The apparatus for carrying out this work 


is described. Two screens are used—one 
of water and glass, and the other of black 
fluorspar; the first being opaque to the 
long waves, and the latter to the short. 
Light is allowed to fall on these screens, 
and thence on two thermopiles which are 
connected in opposition, and the point is 
determined where the two radiations are 
equal. This occurs at a definite tem- 
perature. While the incandescent lamp 
is more convenient, the author thinks 
there is still a place which can only prop- 
erly be filled by an apparatus of this type. | 
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Tendencies of Central Station Development. 


The One Hundred and Seventy-sixth Meeting of the American Institute of Electrical Engineers, Held at 12 West Thirty-first 


meeting of the American Institute 

of Electrical Engineers was held 
at 12 West Thirty-first street, New York 
city, Friday, April 24. Secretary Ralph 
W. Pope announced that 211 associate 
members had been elected at the meeting 
of the board of directors, and that the fol- 
lowing associate members had ‘been trans- 
ferred to full membership. Frederick 
Darlington, of Great Barrington, Mass. ; 
S. E. Johannessen, Pittsburg, Pa.; M. 
von Recklinghausen, New York city; 
William Esty, Bethlehem, Pa.; Robert 
Robertson, Glasgow, Scotland. 

An announcement was also made that 
the secretary had received a check for 
$1,350 from Mr. C. O. Mailloux as a 
contribution toward the library fund. 
Of this amount, $1,000 was to be set 
aside as a fund, the interest of which is 
to be used to keep up the files of the 
journals which the donor had previously 
given to the Institute. 

President Scott introduced Mr. Adolf 
Franke, technical director of Siemens & 
Halske, Berlin, and welcomed him on be- 
half of the Institute. Mr. Franke, in a 
few words, thanked the Institute for its 
cordial welcome. 

President Scott then introduced the 
subject of the meeting: “Tendencies of 
Central Station Development.” He re- 
ferred to the use of tools and co-operation 
as two of the earliest elements made use 
of by mankind. The development of 
these may be traced through all stages 
but notably during the last century. They 
have brought about a new order of things 
and a new condition of civilization. At 
the time of Dr. Johnson, the mind of 
one man was presumed to encompass the 
whole of human knowledge. But now con- 
ditions are different. Society is a vast unit, 
all the elements of which are interdepend- 
ent. No industry shows such complete de- 
velopment of the two elements, tools and 
co-operation, as does the central station. 
Electricity has not only replaced many 
other agents, but has brought about de- 
velopment along new lines, and the agent 
for carrying on all these different opera- 
tions is supplied from a common centra, 
station. There each element depends 
on all the others and all demand the 
greatest ability of engiacers. Illustra- 
tions are not wanting to show how 
thorough and complete the development 
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Street, New York City, Friday, April 24. 


had been in this work. The New York 
Edison company was mentioned, which 
in ten years has not been interrupted, 
and not without current on some of its 
lines since it started operating. This sys- 
tem has grown so that on March 31, of 
this year, the output of power was equiva- 
lent to 2,391,431 sixteen-candle-power in- 
candescent lamps. Progress in this de- 
velopment has been rapid, but it is now 
going on at an accelerating rate. 

Mr. H. A. Lardner, engineer with J. G. 
White & Company, then read a paper en- 
titled “Economical and Safe Limits in 
the Size of Central Stations.” Attention 
was called to the tendency shown by the 
design of recent plants to concentrate in 
one station and to use large units. This 
tendency was criticised, and the point 
made that two or three stations would 
probably give results as economical and 
there would be less liability to interrup- 
tion over the whole system. If the terri- 
tory to be served is large, one station con- 
veniently located for coal and water has 
a decided advantage owing to economy in 
first cost, labor and lower cost of fuel 
and water. In such cases the risk of in- 
terruption to service is put up with be- 
cause it is the best kind of service that 
such community can support, but until 
the class of territory approaches that of 
the largest cities, the question of lower 
first cost and economy of operation must 
rule. The advantages of large stations in 
large cities were then discussed. Low- 
voltage system of distribution is ruled 
out, as there are few cities where a suffi- 
eicntly concentrated load can be found 
for a very large station without exceeding 
the limit of zone of economical distribu- 
tion. It had therefore been necessary to 
adopt alternating-current transmission to 
substations, and the existence of these 
substations provides a certain amount of 
reserve which can be called upon, and the 
danger of concentrating all of the gen- 
erating apparatus in one station is in 
a measure avoided. The advantages of 
higher distributing voltage were referred 
to, it being thought that a more insistent 
demand for a 240-volt lamp would be met 
bv the lamp manufacturers. By the use 
of the threewire system and 240-volt 
lamps, the advantages of 500-volt dis- 
tribution can be obtained, and it is an 
open question whether with this system 
the stations can be made large enough to 


be built for a fairly low first cost and 
operated at practically a minimum ex- 
pense. The alternating-current system 
of distribution at 2,200 volts has the 
ability to serve an extended territory. 
This makes the question of one large sta- 
tion not so important, as the load can he 
divided between several stations _and 
trunk cables will enable them to help out 
each other. The size of unit for the most 


_ economical operation and floor space was 


then discussed, the performances of vari- 
ous sizes being quoted to show that mod- 
erate sized engines give results compar- 
able with those secured by the use of the 
extremely large units The steam turbine 
was then referred to and it was thought 
that by its use the smaller stations could 
be operated as economically as the very 
large ones. The advantages of one large 
station, then, are the location of the sta- 
tion on the most suitable site, the reduc- 
tion of floor space by the use of large 
units and economy of fuel and labor, sav- 
ing in first cost effected by the installa- 
tion with large units. Economy of 
operation is secured by serving many sc- 
tions having different load characteristics. 
On the other hand the chosen locality is 
generally much further from the load 
than when it is divided among the sev- 
eral plants. The importance of economiz- 
ing floor space will be reduced by the use 
of the steam turbine, and the cost for 
fuel, labor and supervision will be less. 
Smaller boiler houses will be cheaper, due 
to saving in coal-handling apparatus. 
However, the principal disadvantage of 
one large station is the danger to the whole 
system, for the disabling of the station 
leaves the company without any source 
of power. Shutdowns have occurred in 
large stations, and are likely to occur 
again. Greater refinement than is justi- 
fiable commercially was not advocated, 
but the point was made that smaller sta 
tions need not lack many of the advan- 
tages of the large ones, and that with 
a number of them in place of one large 
plant, the necessity for excessive refine- 
ment ceases to exist. 

Mr. Philip Torchio, engineer with the 
New York Edison Company, then read 
a paper entitled “Safety Devices in Cen- 
tral Stations and Substations.” This 
was followed by a paper read by Mr. 
Peter Junkersfeld, engineer with the 
Chicago Edison Company, on “Multiple 
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versus Independent Operation of Units 
and Central Stations.” These papers 
will be printed in full in the ELECTRICAL 
REVIEW. 

A discussion of these papers brought out 
many points of interest and also showed 
differences of opinion among the engi- 
neers who took part. President Scott said 
that the papers were of particular value. 
They were practical, in fact, they 
amounted to a heart-to-heart talk from 
operating engineers. The burden of all 
the papers is notable—“How can protec- 
tion against emergencies best be secured.” 

Mr. H. G. Stott, of the Interborough 
Rapid Transit Company, said that his- 
tory is now repeating itself. Fifteen 
years ago a central station started with 
one generating set and one circuit. As 
the business expanded, two or three cir- 
cuits were operated from the one circuit. 
Then as other units became necessary, the 
problem of the operating engineer was to 
distribute the load properly among the 
several generators which were operated 
separately. In those days the generators 
were driven from high-speed engines by 
means of belts. As slow-speed engines 
and direct-connected units came into use, 
engineers began to look to multiple opera- 
tion. Now the tendency is to go back to 
high speed, using steam turbines. How- 
ever, the steam turbine has not as yet 
justified predictions made in reference to 
it. Reciprocating engines have shown per- 
formances better than those claimed for 
the steam engine, and Sulzer engine in the 
Moabite station was quoted which has 
given an indicated horse-power for 8.9 
pounds of steam per hour. The larger 
units in New York to-day are are, consum- 
ing approximately thirteen pounds of 
steam per indicated horse-power-hour. 
Triple expansion would improve this fig- 
ure by twenty per cent, and the large units 
of the present Boston Edison Company's 
station, which are triple expansion, have 
given one horse-power for 11.5 pounds of 
steam with ninety-eight degrees of super- 
heat at the throttle. The size of the sta- 
tion is in no way determined by the size 
of the generating units. It is decided en- 
tirely by the boiler question. The boiler 
room must run parallel to the engine room 
and this is a limiting feature. Using 
steam turbines the same conditions will 
obtain, and the turbines will have to be 
High-tension lines 
are not dangerous, but in fact are safer 
than low-tension lines. When a cross oc- 
curs on a high-tension circuit, not more 
than two feet of the line is destroyed, but 
on low-tension circuits 1,000 feet or morc 


may be destroyed. The storage battery 


ELECTRICAL REVIEW 


has found its proper place. It is a safc- 
guard and not an economy. Single opera- 
tion seemed to be a backward step, a con- 
fession of weakness in safety devices. The 
price of coal is going up continually and 
the engineer must get the most out of it. 
The cost for coal to-day is over sixty per 
cent of the actual cost of power and it is 
most important to do everything possible 
to economize in the operation of the 
plant. This can only be done by running 
the units as near full load as possible, and 
to do this, it is necessary to operate them 
in multiple. The separation of high-ten- 
sion apparatus can be easily carried out, 
and as actually carricd out, there is no 
difficulty in making a station practically 
safe in all lines of operation. The speaker 
had seen an actual short-circuit in a sta- 
tion with four 5,000-kilowatt machines in 
multiple, and an oil switch took care of it 
before the attendant could touch the 
switch and throw it out. With switching 
apparatus brought to such perfection as 
this, we should be very careful about re- 
ducing the efficiency of operation of 
plants by going into independent units. 
Mr. Herbert A. Wagner, of the Boston 
Edison Company, described the operation 
of the Boston system. All the gencrators 
and feeders are in parallel and there has 
been no trouble. Until two years ago, all 
the distribution was by alternating cur- 
rent. After consolidation of the Edison 
Illuminating Company with the Boston 
Electric Light Company, there had been a 
gradual change from alternating distribu- 
tion to alternating transmission with di- 
rect-current distribution, which system 1s 
now used entirely. Motor-generator sets 
are used in all substations, which probably 
accounts for the absence of trouble. The 
induction motors used cost more and oper- 
ate with a lower power-factor, but with a 
proper proportion of induction motors 
and synchronous motors this could be 
materially improved. In the Boston 
plant they are using cross-compound 
McIntosh & Seymour engines. Nothing 
would be gained by triple-expansion un- 
less superheating is used. Abroad, sepa- 
rate superheaters are employed, carrying 
the temperature high, and with this 
method a compound or even a single cylin- 
der engine would give results equally as 
good. 
Mr. F. H. Waldron, superintendent of 
the power plant at the Yale & Towne 
Manufacturing Company, Stamford, Ct., 
gave an interesting description of his ex- 
perience with the Parson steam turbine, 
which had been installed in February, 
1902. His first impulse was to get as far 
away from the turbine as possible, and 
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then he became curious to see how it 
would behave. Now, he had been brought 
to admire and respect it. It is simple, 
vasy to operate, economical, and there is a 
lack of multiplicity of parts, and it re- 
quires little floor space. After being in- 
stalled there is little or nothing to do to 
it, except fill the oil cups and lubricate 
the generator commutator occasionally. 
However, a high vacuum must be main- 
tained and the auxiliarics must be driven 
by an independent steam engine, and must 
be taken care of. The turbine installed in 
their factory is a 400-kilowatt, two-phase 
machine, and except for the one accident 
last fall, which was due to a defect in the 
field casting and which accident caused no 
damage, has required no repairs. It is 
operated at 150 pounds steam pressure 
with ten degrees of superheat and twenty- 
seven inches vacuum, and it gives one 
kilowatt-hour for 22.5 pounds of steam. 
The continuous or commercial efficiency 
is as good one day as another. The engi- 
neer can not get at it to adjust parts, and 
this is a frequent cause of trouble with 
reciprocating engines. In their particular 
case, they were able to install three times 
the power os a steam turbine unit as would 
have been possible with a vertical direct- 
connected unit. This installation cost 
from ten to fifteen per cent less than a 
reciprocating engine of the same class: 
that ie to say, one which would be as rc- 
liable and give as satisfactory a perform- 
ance. The cost of the building for the 
turbine was but sixty-five per cent of what 
would have been required for a recipro- 
cating engine. -One essential in operating 
turbines was to place the condenser so that 
contraction and expansion of the turbine 
can take place. Two supphes of cooling 
water should be provided and should be 
inspected from time to time. If the 
vacuum is iost in Operating a reciprocat- 
ing engine, the machine merely takes 
more steam, but with a turbine the speed 
will fall off under the same condition. 
Hence every precaution must be taken to 
prevent a loss of vacuum. The exciters 
and auxiliary machinery should never be 
driven by motors. Mr. Waldron then took 
the electrical engineers to task for the 
power-factor ratings given. As he put it, 
“The power-factor is a gold brick,” and 
while he would not go so far as to advise 
the electrical engineers to revise their 
standards of power-factor, nevertheless an 
allowance of 0.85 for the power-factor of 
an inductive load was entirely too high. 
Mr. E. H. Sniffin, of the Westinghouse 
Machine Company, of Pittsburg, Pa., em- 
phasized the point made by Mr. Waldron, 
that the everyday etticiency of the steam 
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turbine is a constant quantity and is not 
variable, as is that of the reciprocating 
engine, and therefore it is not just to 
compare the results obtained with the lat- 
ter machine when adjusted for test, with 
those obtained from the turbine. In other 
words, the inherent efficiency of the tur- 
bine is better. 

Mr. J. W. Licb, Jr., associate general 
manager of the New York Edison Com- 
pany, thought that Mr. Lardner had not 
considered the important factor of locat- 
ing stations in large cities. It would be 
a difficult matter to locate small stations 
in Manhattan, and the trouble in getting 
coal to and ashes away from the stations 
would be serious. The stations, of neces- 
sity, cause some annoyance to the neigh- 
borhood and as the art progresses and it 
becomes possible, the objectionable fea- 
tures must be done away with. The re- 
quisites are in the direction of extreme 
refinement for great reliability, and al- 
though less reliable service would be satis- 
factory, the service must be above re- 
proach. Safety can be reduced when the 
risk involved is commercial. Storage bat- 
teries are an absolute necessity as a safety 
device. Attention was called to unpro- 
ductive labor which would be multiplied 
if many small plants were constructed, 
and the small plants may not be more 
reliable than the larger. 

Mr. W. S. Rugg thought that a multi- 
ple unit station—that is, where each 
generating unit has its own boiler and 
auxiliary apparatus—could be operated 
for the same cost as one large station and 
give all the advantages of many small 
stations. 

Mr. A. V. Abbott thought there was 
another side to the question, that of the 
general manager. The safety appliances 
are merely a form of insurance. One 
large plant had recently been put out of 
service for a time, and in spite of all 
precautions, such accidents will probably 
occur from time to time. Would it not 
be a business proposition for a company 
to be organized which would ensure both 
the station and the consumers against 
interruption? ‘The question might be 
considered from the business side only. 
The engineer, to avoid all risks, invests 
large sums of money, but the business 
man would rather take the risk than to 
put in so much money. | 

In reply, Mr. Junkersfeld said that 
companies are forced to concentrate, as 
they can not get many desirable sites. 
With the multiplicity of plants there is 
much unproductive labor and machinery. 
The tendency now is toward sectional 
operation. This practice has already been 
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begun in New York and the use of steam 
turbines will tend to increase it. The 
storage battery is profitable in a lighting 
station with a short peak of only one hour 
or an hour and a quarter. 

Mr. Lardner said that he had been 
misunderstood. He did not advocate a 
multiplicity of plants but a subdivision 
into two or three plants and not one large 
one. 

Mr. Torchio cited two incidences where 
the load characteristics were such that the 
storage battery had proved an economy. 
In one case, with the New York Edison 
Company, there is a short heavy peak, 
so that it is enabled to discharge the 
battery at its full rate. The second was 
with the Milan Edison Company, operated 
by water power. In this case, by charging 
at periods of light load, the company was 
enabled to sell 4,000 horse-power per year 
at $60 and therefore add that much to 
its income. 

Mr. Torchio described two new light- 
ning arresters which are now being made 
in Italy, and known as the “Gola” ar- 
resters. The first of these consists of 
three metallic cones surrounding the con- 
ductor. The vertices point in the same 
direction and away from the generating 
station. A ring of zinc or some other non- 
arcing metal is attached to the base of 
each cone and then against this a metallic 
dise is placed. Within each cone is a 
choking coil, the three coils having dif- 
ferent electrical characteristics. Siemens 
horns are placed close to the zine discs 
and connected to the ground. The action 


of this arrester, it 1s said, is due to the 
skin effect of the conductor. An electric- 
al discharge having a high periodicity in 
meeting these cones would flare out 
toward the zine ring rather than follow 
the main conductor, and at the ring it 
would jump to earth. The other arrester 
consisted of three basin-shaped discs of 
iron, the upper two of which are placed 
with the convex side upward. The lower 
is reversed and between it and the cen- 
tral one is a ring of non-magnetic metal. 
The upper two discs are fitted with spark- 
gaps discharging to the ground. The main 
line passes through the centre of these 
dises and then through a choking coil 
to the ground. The choking coil is so 
arranged that a magnetic field is set up 
between the lower and middle dise which 
blows out toward the discharge points 
any arcs which may be formed. 

An automatic speed limit device, which 
has been developed by the New York 
Edison Company, and which operates upon 
the well-known tachometer system, was 
shown. This is used to protect compound- 
wound rotary converters. When the speed 
rises above the normal by a certain 
fixed percentage, it closes a circuit and 
trips the alternating and direct-current 
circuit-breakers. 7 
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CORROSION OF METALS BY ELEC- 
TROLYSIS.' 


A. A. KNUDSON. 


The corrosion of metals by electrolysis 
may be divided into two parts: (1) Gal- 
vanic action between dissimilar metals, 
causing corrosion, and (2) destructive 
effects of railway currents upon subter- 
ranean metals. 

Historically the first currents of elec- 
tricity ever generated by chemical action 
were probably among the dissimilar me- 
tallic ores deposited in the earth. Such 
currents have long been known to exist, 
and probably have existed since the world 
was made. An instance illustrative of the 
movements of earth currents happened in 
the experience of the writer some years 
ago. In grounding a telephone line at a 
mine in Nova Scotia, where gold, iron, 
copper, and other metals were present, an 
earth current was discovered upon the 
line, of such strength as to prevent the 
use of the magnetic signal bell. The 
“sround” at the mine had to be moved 
a quarter of a mile before relief from 
these currents were obtained and the line 
made to work. 

Instances have often been found where 
dissimilar metals placed close together 
in the construction of vessels, where sea 
water is accessible, result in corrosion due 
to galvanic action; if as usual the metals 
are iron and copper (or alloys of copper) 
the iron or steel, which is electropositive, 
suffers the most. An examination made 
of a copper-plated ocean tug some years 
ago, may be cited as an illustration. We 
found after the boat was placed in dry 
dock, a number of iron patches bolted 
over the copper-plating at various places 
on the hull where repairs had been neces- 
sary, and at other places iron bolt heads 
were found against the copper attached 
to rods which came through the hull se- 
curing or supporting machinery upon the 
inside; in short, after the vessel had left 
the control of those who plated her, there 
seemed to be no one on the boat who un- 
derstood the effect, if the iron of the hull 
became exposed. Under such circum- 
stances it was not surprising that cor- 
rosion had been active, the bolt heads 
upon the patches as well as the other 
places were nearly gone, and wherever the 
iron of the hull was exposed, evidence of 
electrolysis was found. 

Another case of sea-water corrosion due 
to placing together dissimilar metals, i8 
the galvanic effect upon the propeller 
shafts of steamers. 

Another phase of this subject came 


1 Abstract of paper read at third penera meeting of 
American Electrochemical Society, New York city. 
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under our personal notice during an ex- 
amination in a city for electrolysis of 
water pipes; our attention was called by 
the superintendent of waterworks to 
several water meters which he believed 
had been ruined by electrolysis caused 


Fie. 1.—SECTION OF BRIDGE GIRDER. 


by railway currents. After making care- 
ful tests at locations where these meters 
had been in use, and not finding any signs 
of railway current, we had one of them 
taken apart for closer inspection. We 
found in the interior a brass valve ar- 
ranged to move over iron slides, the slides 
being a part of the iron frame of the 
meter. Suspecting galvanic action, we 
made an effort to measure the voltage, 
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there being a space of about one-fourth 
of an inch between; in this space there 
had been lodged the sweepings of the 
bridge, a material composed mostly of 
animal refuse containing such chemical 
ingredients as would furnish a convenient 
electrolyte when wet. At the foot of one 
of the spans where the worst corrosion was 
found, a test with a millivoltmeter showed 
the iron span positive to the surrounding 
earth with a difference of potential of 
from 0.05 to 0.06 volt. 

In the spring of 1897, the writer dis- 
eovered, while making an electrical sur- 
vey in Manhattan in behalf of one of the 
railway companies, that a portion of the 
returning railway currents generated at 
the Kent avenue power station in Brook- 
lyn, E. D., passed over the New York and 
Brooklyn bridge to underground pipes in 
Manhattan. Refer to map, Fig. 2. At 
that time it was supposed that these cur- 
rents took the shortest and most direct 
path through these pipes back to Brook- 
lyn, taking the river in the vicinity of 
Grand street, about opposite the power- 
house which is located on the water front 
in Brooklyn at Kent and Division avenues. 

In October, 1898, while making fur- 
ther measurements on the bridge, practi- 
cally the same electrical conditions were 
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Fig. 8.—Six-Inco PIPE CoRRODED By ELECTROLYSIS. 


and selecting a meter that was not so 
damaged as to entirely prevent its work- 
ing, we connected the brass valve with an 
insulated wire leading it out through the 
discharge, thence to the millivoltmeter ; 
another wire from the iron casing was 
connected to the opposite pole of the in- 
strument; we then turned on the water 
from a service tap and allowed the meter 
to work the same as in practice; the effect 
was instantly shown upon the millivolt- 
Meter which registered from 0.004 to 
0.008 volt. 

Before passing to underground mains 
we will briefly refer to a case discovered 
last summer which may be of interest as 
showing the effect of electrolytic action 
upon the metals of bridges, that are above 
the surface of the ground, as illustrated 
in Fig. 1. During an investigation in an 
eastern city, the superintendent of bridges 
called our attention to the rapid cor- 
rosion of some of the shore spans of one 
of the bridges, where the heavy planks 
of the roadway lay nearly against them, 


found, viz: currents from Brooklyn flow- 
ing over the bridge and down the pillars 
in Park Row, which support the ter- 
mina] structure and the elevated railway 
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of Manhattan, and found the electrical 
conditions at the bridge and other pointe 
in the city practically the same as we 
found them in 1897 and 1898. 

In the month of May, 1902, in the in- 
terest of parties engaged in a lawsuit, a 


Fia. 2.—Map Suowine Pata or Evecrric Cur- 
RENTS, BROOKLYN AND NEw York. 


further survey was made by the writer 
in this section of the city, for the purpose 
of ascertaining, if there were currents of 
electricity flowing through underground 
pipes, what direction they were taking, 
and their identity and source. It was dis- 
covered, as will be seen by the direction 
of the arrows and curve lines upon the 
map, that a portion of the Brooklyn rail- 
way currents generated at the Kent 
avenue power station, in their return to 
that station pass over the New York and 
Brooklyn bridge to Manhattan, thence 
flow through underground pipes as far 
north as Twenty-third street, and flow 
east toward the river through pipes in 
streets running east and west, and also 
returning over the new East River bridge. 

On the Brooklyn side of the river the 
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station, and from them to water and gas 
pipes in the street. 

In the early part of the following year 
(1899) Mr. Charles R. Barnes, electrical 
expert for the New York State Railway 
Commissioners, made at their direction 
an extended survey through the Borough 


currents were found to be leaving the 
river, and passing into the underground 
pipes as far north as Greenpoint at about 
opposite Twenty-third street, Manhattan, 
thence flowing north to their starting 
point, the power station in Kent avenue. 
Further tests between the structure dnd 


606 


pipes in Brooklyn were as follows: about 
one block from the river, difference of 
potential two-volts, bridge positive to 
mains. Two blocks from the river, 2.5 
volts, same direction of current. These 
latter tests indicate that by no means is 
all of the current which passes over the 
bridge to Brooklyn, which is considerable, 
passing through the six-inch pipe, that is 
but one outlet, other outlets are such 
parts of the metal structure as may con- 
nect with the earth, where the resistance 
is sufficiently low, and at such place cor- 
rosion is possible. 

The new bridge is therefore taking the 
larger portion of straying railway current 
which formerly passed through the under- 
ground pipes in Manhattan to the north, 
or in other words it is in such position 
that it invites a more direct return path 
for these currents to flow back to the 
Brooklyn power station. This new re- 
turn path will continue to improve as a 
conductor, as the bridge nears completion, 
when more current will be diverted in 
this direction, unless some method is de- 
vised to control it; the readings taken 
this year were made after the roadway 
had been joined, which may account 
largely for the increased flow indicated 
over last year. 

Several water and gas mains have burst 
in Brooklyn, owing to electrolysis. We 
will, however, refer only to those of which 
a record has been kept in the section of 
the city we have been considering. Two 
views will be shown, the only ones photo- 
graphed so far as known. Fig. 4 repre- 
sents an eight-inch water main which 
burst in Flushing avenue, near Classon 
avenue, near the Navy Yard Hospital 
grounds, July 14, 1899, as shown by the 
records of the water department. 

All the characteristics of electrolysis 
were found upon this section of pipe, viz., 
the soft state of the iron in several places 
which was reduced to a condition of 
graphite, easily shaved with a pocket 
knife. The voltmeter readings which we 
took from where this pipe was removed 
showed it positive to the rails; besides it 
was resting in wet soil. The pipe from 
which this sample was taken was of the 
Scotch iron make, which is identified by 
the bulging rings found on every length; 
they are from three to four inches wide; 
one of these rings can be seen at the left 
of this section; this make of pipe is 
further identified by the lengths being 
nine feet instead of twelve feet. The hub 
is also deeper. Subsequently to the burst- 
ing of this main at this point, there have 
been three other failures upon the same 
pipe in this street within short distances 
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from each other; according to the records 
there was a failure on March 13, 1901, 
one on June 25, 1901, and another on 
November 7, 1901. Two of these dam- 
aged sections we have not seen, but we 
are informed by the men who removed 
them that the iron was in practically the 
same condition as to holes and soft spots 
as the sample shown in the photo. There 
is no doubt therefore that all of these 
four failures were caused by electrolysis. 
The next photograph is represented in 
Fig. 3. 

This is a six-inch pipe, and, as you may 
readily see, represents a clear case of elec- 
trolysis. This was taken from Wallabout 
place, near Washington avenue, a short 
distance from the canal. This pipe was 
positive to rails on Washington avenue, 
positive to canal, and positive to gas 
main in same street. The highest read- 
ing found was 5.9 volts to rails. 

A few years ago an impression pre- 
vailed to some extent, that underground 
mains in Brooklyn were immune from 
electrolysis. Some gave as a reason, that, 
as many of the mains were made of Scotch 
iron, it was thought there was something 
about the construction of that metal 
which resisted the effects of electrolytic 
action. 

Another reason was advanced by Pro- 
fessor Sheldon in his paper entitled “Con- 
ditions of Electrolytic Corrosion in 
Brooklyn,” read before the American In- 


stitute of Electrical Engineers, June 17, 


1900, in which he mentioned his discovery 
of a thin “silicious compound” of the na- 
ture of glass, found upon the surface of 
pipes, formed there during the process of 
casting, and attributed that as the “true 
cause of immunity” as that material was 
an insulator. In view of the fact of many 
failures of pipes in Brooklyn since 1899, 
due to electrolysis, several samples of 
which we have personally seen (two being 
shown in this paper, one of the Scotch 
iron make), it would seem that neither 
of the above reasons as to immunity will 
stand. 

Professor Sheldon also states that this 
coating is extremely thin and contains 
perforations. 

Such a condition we should consider a 
good reason for an earlier rupture of a 
main, than if the corrosion were more 
evenly distributed over the surface, as at 
the perforations or spots where there is 
no coating the action would naturally 
localize, and the iron be penetrated more 
rapidly. 

We have noticed in the large majority 
of electrolytic effects upon cast-iron 
mains, that those spots that are longer 
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one way than another, very frequently 
take a position at right angles to the 
length of the pipe, as shown in one of the 
cuts. These lengths of pipe while being 
handled, are often rolled over other 
lengths or hard surfaces, and this may 
cause a removal of the coating spoken of 
at such spots, and the consequent local- 


izing of electrolytic action, which 
follows ethe line of the bare iron. 
This is a suggestion of a further 


reason that such coating is present, al- 
though we can find no comfort as to its 
presence being a remedy against elec- 
trolysis, but rather the reverse. We have 
recently seen a chart showing the entire 
surface of a twelve-foot, forty-eight-inch 
main taken from a street in another city, 
upon which were eighty furrows and 
pittings, caused by electrolysis. Of the 
cighty which showed a length as well as 
breadth, all but five (which were quite 
small) were transverse with the length 
of the pipe. One was over two feet long 
and five-sixteenths of an inch at its deep- 
est point. Others were shorter and some 
deeper, the deepest being nine-sixteenths 
of an inch. | 
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National Electric Light Association. 

The New England Passenger Asso- 
ciation, the Trunk Line Association, the 
Western Passenger Association, and 
the Southeastern Passenger Association 
have granted a rate of a fare and a third, 
on the certificate plan, from all points in 
their respective territories to Chicago 
ard return for members and delegates at- 
lending the twenty-sixth convention of 
the National Electric Light Association, 
to be held in Chicago, May 26, 27 and 28. 
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The National Electric Contractors’ 
Association. 

The third annual convention of the 
National Electric Contractors’ Associa- 
tion of the United States will be held in 
the Light Guard Armory, Detroit, Mich., 
July 14, 15 and 16, 1903. 

The members of this association in- 
clude the leading electrical contractors of 
fifteen states and it is expected that a 
large number of the members will attend 
this convention. In connection with the 
convention an exhibition of apparatus 


and supplies will be held and the pro- 
ceeds from the exhibition will be used for 
the entertaining of the delegates and ex- 
hibitors. This exhibition provides the 
manufacturers and agents an excellent op- 
portunity of showing their goods to the 
contractors of the country. 

Mr. Frank J. Miner, 307 Jefferson 
avenue, Detroit, Mich., is chairman of the 
Exhibition Committee. 
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SAFETY DEVICES IN CENTRAL STA- 
TIONS AND SUBSTATIONS.' 


BY PHILIP TORCHIO. 


The importance attached by central 
station managers and consumers to the re- 
liability of service has been brought to 
bear so stronglv upon the designing engi- 
neers and manufacturers of high-tension 
apparatus that the problem of safety has 
received, and is still receiving even in its 
details, the study of every engineer identi- 
fied with high-tension central station 
work. This applies not only to the de- 
signing but also to the installing and 
operating of central station apparatus. 

What has been achieved is therefore the 
work of many men, of many experiments, 
often failures and costly trials and 
worries; and even now it can not be said 
that the problem has found its final and 
general solution. Therefore I shall ap- 
proach the subject along broad lines, so 
as to invite discussion and suggestions on 
the characteristic features aiming to in- 
crease the factor of safety or to ensure 
continuity of service. 

High-tension transmission systems may 
be overhead or underground, or composite 
overhead and underground. For moder- 
ately high voltages, up to 15,000 volts, 
the transmitted current can be generated 
directly or can be obtained from step-up 
transformers. For higher voltages step- 
up current only has been used up to the 
present time. All these different condi- 
tions create special requirements for each 
individual system. In this brief review 
no attempt has been made to enter into 
special details particular to any individual 
case. What follows applies more or less 
generally to all systems. 

Mechanical Reliability—In this con- 
nection no attempt has been made to deal 
with the feature of mechanical reliability 
of the generating systems, though it is as 
important for the mechanical equipment 
to be safe and reliable as it is for the elec- 
trical equipment to be so. In fact the 
general principle of subdivision and in- 
dependence of different generating unites 
may be considered to find its application 
throughout—from coal supply at the 
boilers, through the mechanical and elec- 
trical equipment at station and trans- 
mitting lines, to the receiving substations. 

Electrical Reliability—Proceeding from 
the generating station to the transmission 
line and receiving substations, we find the 
following characteristic features more or 
less generally adopted or considered de- 


1A paper read at the 176th meeting of the American 
ieee of Electrical Engineers, New York, April 24, 
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sirable from the aspect of reliability of 
service. Some of the safeguards given 
in the list appears perhaps as unnecessary 
and expensive refinements, and probably 
they would be so for a large number of 
cases where continuity of service may not 
be considered absolutely essential. In a 
large situation, for instance the lighting 
and power of a large city, the conditions 
are different; and if for these conditions 
safety can not be obtained in any other 
manner, these refinements become of 
paramount importance. 


GENERATING STATION. 


1. Installation of storage battery on 
field exciter bus, at generating station. 

2. Equipment of reverse current re- 
lays and circuit-breakers on exciter gen- 
erators. 

3. Equipment of overload relays with 
time limit and circuit-breakers, on motors 
of motor-generator exciter sets. 

4. Separation and: mechanical protec- 
tion of generator leads of different gen- 
crators. Also proper insulation and pro- 
tection against capacity discharges of 
cable leads. 

5. Connection of each generator to bus- 
bars by means of two oil switches in 
series, preferably arranged to close inde- 
pendently and open at the same instant. 

6. Subdivision of bus-bars, in different 
sections, enabling operation of generators 
in different groups. Also selector switches 
on each generator, enabling the same to 
be operated on at least two sections of 
bus-bars. 

7. Tie connections between different 
sections of bus-bars, enabling us to make, 
if desired, combinations of different sec- 
tions or even one common bus-bar. 

8. Overload and reverse current re- 
lays on generator switches, these being 
connected to signal lamps until they have 
proven their reliability for actual tripping 
of main switches. 

9. Selector switches on feeders pro- 
viding means of connecting each feeder 
to at least two selectors of bus-bars. 

10. Duplication of oil switches on each 
feeder circuit, preferably arranged to 
close independently and ‘open at same 
time. ot | 

11. Overload relays on each feeder, 


with a variable time limit, in inverse 
proportion to the amount of current. 

12. Separation of all wiring and busses 
inside the station by means of ducts, fire- 
proof septums and grooves in walls, and 
proper protection against capacity dis- 
charges, by the use of good glass or porce- 
lain insulators. 

13. In connection with very high volt- 
age step-up transformers, provide low- 
tension synchronizing busses for gener- 
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ators and switches on the low-tension side 
of step-up transformers, thereby avoiding 
synchronizing of the high-tension side of 
transformers, or closing of the high-ten- 
sion switches on dead transformers. 

14. Avoid installation of single pole 
main switches for each phase of the cir- 


‘cuit, and also synchronizing with one pole 


switch closed and synchronizing trans- 
former across the gap of the other pole 
switch. 

TRANSMISSION LINE. 

15. Duplication of transmitting lines 
to important centres of distribution, se- 
lecting if possible different subway routes, 
or independent transmission lines. 

16. Mounting of suitable end boxes on 
ends of cables at all terminals. Also 
possible equipment of spark arresters on 
each end of underground cables. 

17. Protection of underground cables 
in ducts by the use of good fireproof ma- 
terials. 

18. Protection of cables in manholes, . 
using preferably separate manholes for 
high-tension cables, with asbestos or iron 
covers on each cable, ete. 

19. Protection of lead sheath of cables 
against electrolysis, either by laying cables 
in vitrified ducts and rubber cushioned 
racks in manholes, thereby making the 
cable insulated from ground along its 
route, or laying heavy bare copper wires 
along the route of cables and connecting 
solidly to their lead covers in each man- 
hole, these wires providing a secure me- 
tallic path for the current, which leaves 
the cable sheaths to return to the grounded 
bus at the railway station via the wires 
suitably connected to the railway return 
feeders. 

20. Protection of transmitting and re- 
ceiving stations operating overhead trans- 
mitting lines by improved lightning ar- 
resters. 

21. Grounding of neutral of three- 
phase transmission lines for very high 
voltages. (General practice in the Cali- 
fornia transmission plants.) In the case 
of very high voltages, this grounding 
scems a necessity. 

22. Possibly grounding of neutral for 
lower voltages and underground cables. 
(This is done in several places, as, for 
instance, in Chicago, on the 2,200-volt, 
three-phase, four-wire, sixty-cycle sys- 
tem, as well as on the 9,000-volt, three- 
phase, twenty-five-cycle star-connected 
system.) From the point of view of re- 
ducing strains on insulation, this ground- 
ing of neutral seems unnecessary for 
moderate voltages, though it could be 
made use of for locating accidental 
grounds on the system, and in indicating 
and eventually disconnecting the affected 
feeder, which would be troublesome to 
locate on a system without grounded neu- 
tral and operating several feeders from 
same bus-bars. 

23. Avoid operation of high-tension 
lines at different frequencies when lines 
are mounted on same pole line. This to 
avoid doubling of strain on insulators 
when two wires of different lines become 
crossed. 

(To be concluded.) 
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The Cascade Water, Power and Light Company, 


LL of the gold extracted from water 
is not taken directly in the form 
of metal. A power-house for gen- 

erating electricity proves a very efficient 
“stamp mill” for delivering “‘concen- 
trates” in the form of volts. That this is 
appreciated by mining men is evidenced 
by the recently completed plant of the 
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By W. G. McConnon. 


below the top of the dam, being con- 
trolled during high water by twelve 
sluiceways which can be opened to 12 
feet below the natural river level, giving 
a passway of about 2,000 square feet. 
These sluices are closed by means of 12- 
inch x 12-inch squared timbers in 
grooves, operated by a traveling winch 


Fic. 1.—GENERAL VIEW OF THE POWER-HOUSE OF THE CASCADE WATER, POWER AND LIGHT 
COMPANY, CAscaDE, B. C., CANADA. 


Cascade Water, Power and Light Com- 
pany, situated at Cascade, British Colum- 
bia, and owned by the London & British 
Columbia Goldfields Company, Limited, 
representing an investment, in. round 
numbers, of $500,000. 

Cascade is a small town on the Kettle 
River, twelve miles east of the town of 
Grand Forks, and about thirty miles di- 
rectly west from Rossland, British Colum- 
bia. Flowing from the west, the Kettle 
River descends 120 feet in passing 
through a half mile of narrow rocky 
gorge in a series of rapids and falls. For 
the utilization of this natural power, the 
Cascade Water, Power and Light Com- 
pany has built a large dam, waterway, 
pipe line, power-house, and transmission 
line from Cascade to Phoenix, where the 
largest and most productive copper mines 
in the “Boundary District” are situated. 

The dam, placed just above the en- 
trance to the gorge, is of. timber crib- 
work, with a 40-foot base and 24-foot top. 
The midsection is 50 feet high, tapering 
to 25 feet at the sides, while the total 
length is 400 feet. This is built on a 
solid rock bed to which the foundation 
timbers are bolted, and filled with 10,000 
cubic yards of rock. This dam raises the 


water 36 feet above the natural level, giv- _ 


ing an effective head at low water of 156 
feet. 


The permanent water level is 10 feet 


running on a track over the top of the 
dam. 

From dam to power-house the water 
first passes through a 225-foot open rock 
cut from which it enters a tunnel driven 


Voi. 42—No. 13 


Cascade, B. C., Canada. 


cubic yards of rock, are of dimensions 
liberal enough to avoid any appreciable 
loss of head, delivering the water with a 
head almost equal to that at the dam 
level. 

From the gates the water is conveyed 
through a wooden pipe, 7 feet in di- 
ameter, for about 1,400 feet. This pipe 
is constructed of Oregon fir, tongued and 
grooved staves 234 inches x 7 inches, 
cut in circular segments and machined 
to the radius of the pipe. The staves are 
hooped at 12-inch intervals, with 34- 
inch round steel bands, with cast-iron 
connecting shoes for clamping. 

Provisions have been made at the bulk- 
head and in the width of the cut for the 
installation of a similar and additional 
pipe. 

From the stave pipe the water is car- 
ried through 250 feet of circular steel 
pipe, 7 feet in diameter, resting on con- 
crete piers and anchored into solid rock 
to avoid end-thrust. Where this pipe 
passes alongside of the power-house, three 
4-foot pipes and one 2-foot pipe are taken 
off below the floor level of the power- 
house to supply three 36-inch turbines 
for generators and two 12-inch turbines 
for exciters. 


Fia. 2.—TuHe INTERIOR OF THE POWER-HOUSE AND THE GENERATING PLANT. 


through 410 feet of solid rock, passing 
under the track of the Canadian Pacific 
Railway, and then into another open rock 
cut 500 feet in length, at the end of which 
the bulkheads and controlling gates are 
located. These cuts and tunnel, repre- 
senting an excavation of about 35,000 


Fig. 1 is a general view of the power- 
house, showing the stand-pipe at the junc- 
tion of the stave and steel pipes. This 
stand-pipe relieves the pipe line from ex- 
cessive water-ram strains, and incidentally 
voids any air taken into the pipes. 

About 10,000 cubic yards of rock were 
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removed for the site of the power-house, 
in a natural bay at the foot of the falls. 
This building is of substantial fireproof 
construction, 150 feet x 50 feet, with 
stone foundation 22 feet deep on the lower 
side, and brick walls 30 feet above floor 
level, the height to peak of roof being 45 
feet. It has been designed with a view to 
lengthening it when required. .« 

Fig. 2 shows the interior of the power- 
house, and the generating plant. The 
three generators are standard Westing- 
house, three-phase, two-bearing, direct- 
coupled, 2,200-volt, %50-kilowatt, at 80 
per cent power-factor, or 9-40-kilowatt, at 
100 per cent power-factor, 60 cycles per 
second, 300 revolutions per minute. The 
two exciters, each capable of exciting all 
three generators at one time, are 45-kilo- 
watt, 120-volt, shunt-wound dynamos, 


self-contained, two-bearing type, direct- 


coupled to independent turbines, with 500 
revolutions per minute. The turbines are 
H. Morgan Smith wheels made at York, 
Pa., and the governors the Escher, Wyss 
& Company’s make, from Zurich, Switzer- 
land. 

Fig. 3 shows the transformers, nine in 
all, three in each bank, which are standard 
Westinghouse, self-cooling, oil-insulated 
type, having a capacity of 250 kilowatts 
at 80 per cent power-factor, or 312% 
kilowatts at 100 per cent power-factor, 
“star” connection, and wound for a ratio 
of 2,000 to 20,000 volts, on both high and 
low-tension windings, with full load 
efficiency of 97.6 per cent. As the taps are 
brought out near the neutral point, which 
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main switchboard, as shown in Fig. 3. 
These switches are of the well-known 
Westinghouse type, placed on independent 
marble slabs, with marble barriers be- 
tween. The current, leaving these 
switches, enters a high-tension bus and is 
carried to the line switches at the rear of 
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above the switches in the gable of the 
roof, are the “low equivalent” style of 
the Westinghouse Electric and Manufac- 
turing Company, giving protection 
against lightning discharges for trans- 
mission at 20,000 volts. 

A right of way 132 feet wide is cleared, 


Fie. 4.—Low PRESSURE SWITCHBOARD. 


the building. These line switches are 
grouped switches opening all three wires 
at the same time. Each switch is fur- 
nished with a time limit tripping device, 
and reversed current tripping coils, so 
that overloads can be carried for a period 
of from one to ten seconds, as the local 
conditions call for, or either line can be 
cut out automatically in case of trouble. 


Fie. 3.—SHOWING THE THREE BANKS OF TRANSFORMERS. 


is grounded, it is impossible to maintain 
a dangerous voltage in the auxiliary cir- 
cuit. 

The current from the high-tension side 
of the transformers is carried to a row of 
high-tension fused circuit-breakers, situ- 
ated alongside of the building behind the 


The switchboard for the low pressure 
side, Fig. 4, consists of seven panels of 
blue Vermont marble, one panel for each 
generator, one for the two exciters, and a 
feeder panel for each group of trans- 
formers. 

The six lightning arresters, located just 


and transmission lines erected from Cas- 
cade via Grand Forks to Pheenix, a dis- 
tance slightly over twenty-one miles. 

The high-tension circuit consists of 
two separate three-phase transmission 
lines, each carrying three No. 3 B. & S. 
copper wires, with room on each line for 
another circuit. Throughout it is one of 
the most substantial and well constructed 
lines in the Dominion. 

The poles are heavy cedar, and on tan- 
gents are spaced not over 100 feet apart, 
on curves at less distances, in some cases 
as low as 50 feet. No angles are turned, 
but all changes in direction of line made 
with easy curves. No side or head guys - 


Fria. 5.—THE SUBSTATION AT PHOENIX. 


have been used except at extra heavy 
spans across rivers, etc. 

The work on this line, as well as all 
construction of the plant, is a decided 
credit to the company’s local engineer, 
Mr. Wm. Anderson, who has designed 
and executed the work. 
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A three-mile feeder is taken off at 
Grand Forks, twelve miles from Cascade, 
to the Granby smelter of the Granby 
Mining and Smelting Company, where 
current is used for driving Westinghouse 


induction motors of sizes ranging from 
three to seven hundred horse-power, and 
of an aggregate capacity of 2,400 horse- 
power. 

Fig. 5 is a view of the substation at 
Pheenix, located at an altitude of about 
3,500 feet above the power-house. The 
building is of brick, with one end left for 
future extension, and contains the trans- 
formers, line switches, fused circuit- 
breakers, switchboards, etc., substantially 
duplicating those at the power-house. 
Fig. 6 shows the interior of this sub- 
station, which, for the immediate present, 
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DISTRIBUTION LOSSES IN ELECTRIC 
SUPPLY SYSTEMS-—III. 


BY A. D. CONSTABLE AND E. FAWSSETT. 


SUMMARY AND CONCLUSIONS. 

So far, the losses have been enumerated 
without much reference to the total out- 
put of the station. In table VI the whole 
of the losses are summarized and expressed 
as percentages of the total units generated 
and the total units sold. Diagram 7 is a 
graphic representation of the losses as 
they occur in the system. 

It will be seen from the table that the 
calculated loss is twenty-two per cent of 
the units sent out of the station. From 
the actual sum of the consumers’ meter 


Fic. 6.—INTERIOR OF SUBSTATION AT PHanrx. 


will be called upon to supply current for 
two 7%00-horse-power motors for driving 
two large compressors, a 100-horse-power 
motor for stone crusher, and a 150-horse- 
- power motor for hoist, as well as fur- 
nishing the current for lighting the town 
of Phoenix. 

The Cascade Water, Power and Light 
Company estimates that it will have a 
supply, at low water, for about 6,200 
horse-power. This will enable the doubling 
of the present output. All the plans were 
made and carried out with the view of 
extending the plant to its full capacity, 
and from present indications it would 
seem that the company will have a demand 
for all the power it can furnish. 

SS 


Commercial Vehicle Contest. 
The commercial vehicle contest to be 
held by the Automobile Club of America 
in New York city, May 20 and 21, will 
afford an opportunity for observation as 


to whether self-propelled vehicles can be 
used with greater economy than horse- 
drawn vehicles in commercial service. 


readings, however, the loss appears to be 
only 18.4 per cent. This difference of 
3.6 per cent is no doubt partly due to a 
rather liberal estimate of the losses in 
some cases ; numerous approximations are 
required, and it is impossible to calcu- 
late the losses with great accuracy. It 
may also be partly due to small errors 
in the meter. The total units generated 
depend on the average accuracy of seven 
meters, while the total sold depends on 
1,200—a difference of two or three per 
cent may thus easily occur. 

There is a further side to the question 
which, however, as it hardly comes with- 
in the scope of this paper, will be briefly 
dealt with. It may be economical to waste 
energy as long as interest has to be paid 
on borrowed money. It is, of course, 
possible to reduce C?R losses, at any rate 
to a negligible amount, by putting in 
enough copper, but it is not economical 
to do so. It is the duty of the engineer 
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to design a system which shall give the 
best result for the least annual expendi- 
ture; he must avoid losses in transmission 
up to the point where the expense of 
avoiding them becomes greater than the 
cost of the energy lost. A case illustrating 
the comparative advantages of two alter- 
native schemes is the following: 

A certain portion of the district con- 
sidered in this paper was originally sup- 
plied with alternating current from four 
substations, fed at 2,000 volts. After a few 
years the load became much heavier than 
at first, and it was found both more eco- 
nomical and advisable for other reasons to 
change the supply to direct current with- 
out transformation, using the same low- 
tension mains, instead of adding to the 
section of the existing cables. The total 
losses per annum under the old system 
amounted to 49,100 units. With the new 
system for the same load the losses are 
40,300 per annum, so that there is a 
saving of 8,800 units in favor of the 
direct-current supply, and the cost of the 
alteration was considerably less than 
that of the other alternative. The average 
distance of these substations from the 
generating station is 1,290 yards, or 
about three-quarters of a mile, and the 
maximum load is about 400 kilowatts in 
all. 

With regard to the means for reducing 
the losses in general to a minimum, the 
methods to be adopted have been 
mentioned under the various sections of 
this paper, but they may be summarized 
here. Primarily, good design is neces- — 
sary; after that, care must be taken to 
remove useless causes of waste during 
times of light load. 

The cure for waste of energy in switch- 
boards and station connections is simple 
design, good workmanship, and choice of 
suitable positions. Cable losses may be 
reduced, assuming suitable dielectrics 
have been selected, by switching off high- 
tension cables not required for load, but 
as in most cases the saving by doing 
this is small, the extra risk of cable 
breakdowns more than counterbalances it. 

C?R losses in the low-tension system 
may be cut down by interconnecting the . 
network so as to use all the copper laid 
down, to the best advantage. Fuses . be- 
tween the various sections must be relied 
on in case of breakdown if this is done. 

Transformer losses during light loads 
are, of course, reduced by switching out 
transformers which are not necessary. 
This practice is not, in the opinion of the 
authors, detrimental to the safety of a 
well-made transformer. It may certainly 
pay in some cases to scrap transformers 
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of an old and wasteful type, rather than 
to use them until they are worn out. It 
may be worth while to either artificially 
alter the wave shape during the day, or 
to run machines with a peaked wave in 
order to reduce the core loss. 

It is hardly admissible to alter the fre- 
quency unless no motors whatever are 
in use. 

To remove the largest source of loss 
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that the number of consumers per mile 
of mains is small. This accounts for part 
of the large C?R losses, but even so the 
remainder is of very considerable magni- 
tude, and there must be many supply sys- 
tems working under worse conditions. 
The engineers of these systems will, how- 
ever, probably feel hurt if they are told 
that they are guilty of slowly, but surely, 
throwing away the coal resources of the 
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in meters, shunts should be abolished, as 
discussed in the section on meters. 
Although this paper deals with the 
Croydon system of distribution, the argu- 
ments hold good generally, whether the 
supply is by means of alternating or direct 
current. The question of losses in tram- 
ways or power schemes is considerably 
modified, however, by the altered con- 
ditions of working. There are in such 
cases only a few hours of light load in- 
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empire, and that they are, therefore, 
neither serving the profession nor their 
country in the highest degree. 
> 
The American Institute of Electri- 
cal Engineers, Committee on 
Engineering Data. 

In accordance with the action of the 
board of directors of the american Insti- 
tute of Electrical Engineers, the com- 
mittee on engineering data has been ap- 
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stead of the larger part of the day, and 
as the losses will be practically all C?R 
loss in the cables, much heavier copper 
must be put in to secure the most eco- 
nomical working. 

The losses detailed in this paper are 
incurred in a system which is indisputably, 
on the whole, well arranged and economi- 
cally worked. The district has the disad- 
vantage of being a very extended one, so 


pointed. Mr. H. W. Buck, of Niagara 
Falls, N. Y., is chairman, and he will be 
assisted by the following gentlemen: 
H. A. Foster, C. L. Mailloux, H. W. 
Fisher and W. L. Robb. This committee 
has been appointed for the purpose of col- 
lecting and publishing for the benefit of 
the members of the Institute, data of use 
in the electrical engineering profession. 
This information will be especially with 
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regard to new and special subjects. Many 
men have curves, short methods, empir- 
ical formule and special data on subjects 
which are of great value, but not consid- 
ered to be of sufficient magnitude or im- 
portance to constitute an article for the 
technical press, or for an Institute 
paper. This committee will seek to get 
in touch with such men, ana, with their 
cooperation, to bring the data into publi- 
cation for the benefit of the electrical en- 
gineering profession. A prospectus will 
soon be issued to all the members of the 
Institute, in which the objects and scope 
of the proposed work of the committee 
will be set forth in detail, together with 
the proposed method of publication. 


——— al 
The Application of Three-Phase Mo- 
tors to the Electrical Driving of 
Workshops and Factories. 

In a recent paper before the Society of 
Arts, London, Mr. A. C. Eborall dis- 
cussed the advantages of three-phase mo- 
tors for factory driving. The author be- 
lieves that for most classes of work the 
induction motor is preferable to the con- 
tinuous-current motor, owing to its flex- 
ibility, reliability and economy in the 
cost of installation and maintenance. It 
is able to stand overload and rough treat- 
ment, and is only at a disadvantage when 
economical speed regulation is required. 
For small powers, and where a large start- 
ing torque is not required, the squirrel- 
cage motor 1s ideal for constant-speed 
work. The problem of starting induction 
motors under load is discussed, and a 
table shows the performance of different 
types of motor. As regards speed varia- 
tion, this is generally of minor impor- 
tance in workshops and factories, as shafts 
are driven at a practically constant speed. 
For textile mill driving, three-phase mo- 
tors can be used with the best results, 
and meet the conditions better than con- 
tinuous-current motors. For cotton and 
woolen mills, the best arrangement is to 
drive groups of machines from one motor. 
For silk weaving, individual driving of 
the looms is the ideal method. Stress was 
laid upon the following points, bearing 
on the satisfactory and economical work- 
ing of a three-phase installation for power 
purposes: The pressure drop in the gen- 
erators should not exceed sixteen to eight- 
een per cent from no load to full load; 
high speed is favorable to good perform- 
ance in this respect; the power-factor of 
the motor should be as high as possible 
over a wide range of load, and above three 
horse-power it should be not less than 0.8. 
The efficiency curve should be as flat as 
possible over the working range of load. 
A proper starting performance should be 
insisted upon, and short-circuited rotors 
should be installed with discretion in the 
larger sizes. 
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Lignite, Peat and Coal-Dust Fuel in 
Germany. 

In response to a number of enquiries 
from American engineers, Mr. Frank H. 
Mason, consul general at Berlin, Ger- 
many, has prepared the following study: 


I—THE LIGNITE BRIQUETTE MANUFAC- 
TURE. 


Tt has been repeatedly stated that the 
` outward cleanliness of Berlin and other 
German cities is principally due to the 
general consumption of brown coal bri- 
quettes for household and steam fuel; 
further, that they are made from ordinary 
German lignite without the use of tar 
or other artificial binder; that they are 
compact to store, clean to handle, casy 
to kindle, burn with a clear, strong flame, 
are cheaper than good bituminous coal, 
and are made practically smokeless. Lig- 
nite varies in its value and adaptability 
for briquetting purposes according to its 
geologic age, hardness, and the percentage 
of water contained. A lignite with less 
than thirty per cent of water is very 
difficult to work by the usual processes, 
and it is for this reason that Austria- 
Hungary, which has an abundance of 
very old and hard brown coal that con- 
tains from twenty-six to twenty-eight per 
cent of moisture, has practically no sup- 
ply of briquettes from that source. Ger- 
man lignite, on the other hand, is of 
much more recent formation; it contains 
from forty-six to fifty-two per cent of 
water, and is usually so soft that it can 
be cut with a spade. Many lignite beds 
in this country are filled with logs and 
pieces of wood, so well preserved in the 
matrix of partially carbonized material 
that they burn readily and form a cheap 
and abundant fuel for steam and other 
heating at the briquette factories. The 
part played by the water contained in 
lignite forms the key to the whole 
economic briquetting process. The crude 
brown coal is brought from the mine, 
crushed and pulverized, and then run 
through a large revolving tubular cylin- 
der, heated by exhaust steam from the 
driving engine, and hung on an inclined 
plane so that the powdered material 
runs downward through the tubes by 
gravity, and is carried into the machine 
press that stamps it into briquettes. Dur- 
ing this passage through the cylinder, 
it is dried and heated until there remains 
the right proportion of moisture com- 
bined with the proper temperature to de- 
velop the latent bitumen in the lignite 
and make the powdered mass plastic and 
easy to mould under heavy pressure be- 
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tween heated iron jaws into a hard, clean 
briquette, with a glistening surface and 
sufficient firmness of structure to stand 
weather, transportation, and other con- 
To do this parfectly and 
economically, the natural lignite should 
contain as it comes from the mine, ap- 
proximately enough water so that heating 
to the proper temperature for pressing 
will evaporate out just sufficient water to 
leave it at the proper degree of moisture. 
The ideal proportion is about forty-five 
per cent of water, so that German lignite 
contains rather too much, while Austrian 
contains much too little, though this latter 
difficulty has lately been partially over- 
come by steaming. The important ques- 
tion to be now decided is how American 
lignite will fulfill these requirements. 
During the past six weeks, samples of 
lignite from near Bismarck, N. Dak., and 
from Troy, Ala., have been received at 
this consulate, turned over to the syndi- 
cate mentioned in a previous report, and 
moulded experimentally into briquettes 
with entire success. ‘The Dakota lignite 
is old and hard, contains thirty-eight per 
cent of water, but crushes and pulverizes 
easily and forms without binder briquettes 
of firm structure, which burn readily, are 
practically smokeless, and leave only four 
per cent of ash, while the best German 
brown coal briquettes yield from nine to 
twelve per cent of inorganic residue. The 
percentage of water contained is rather 
low, but by adapting the heating-drying 
process to that proportion of moisture, 
this obstacle, such as it is, can be easily 
met, and the reduced task of evaporation 
will be an economy in the general process. 
The Alabama lignite, on the other 
hand, is an ideal material, and from the 
one sample submitted is conceded here 
to be even superior to the standard brown 
coals of Germany. It contains the correct 
percentage of moisture, crushes easily, 
and moulds readily into firm, shining, 
black briquettes, so clean that, as one of 
the experts at Magdeburg said, “They 
might be used for paper weights.” 
The importance of these simple demon- 
strations will be inferred from the fact 
that, according to a recent state geological 
report, there are 55,000 square miles of 
lignite beds in the Dakotas and Montana, 
all near the surface of the ground, and 
ranging in thickness from twenty to 
eighty feet. The extent of the lignite 
deposits in the Gulf States is perhaps less 
exactly known, but they certainly cover 
a large area. There is also lignite in 
Missouri, Iowa, and several other western 
states and territories, and it is from all 


tingencies. 


Vol. 42—No. 18 


those hitherto practically neglected de- 
posits that an inexhaustible future supply 
of smokeless domestic fuel will be derived. 
It will, therefore, be of interest to etate 
concisely what constitutes a first-class, 
up-to-date lignite briquette factory in 
Germany, where the industry has reached, 
after many years’ experience, its highest 
development. A typical example is the 
factory at Lauchhammer, about eighty 
miles south of Berlin, on the direct line 
to Dresden. This establishment, which is 
of the latest and most approved con- 
struction, has eight presses, with the 
necessary pulverizing, heating, and dry- 
ing plant, run by electric motors with 
current generated by steam evaporated 
with wood from the mines, the whole 
under handsome, substantial buildings of 
brick, stone, and iron; and cost, with 
tracks, switches, and full equipment for 
handling raw material and loading the 
briquettes into cars, $371,000, of which 
$178,500 was paid for machinery. Each 
press weighs thirty-two metric tons and 
stamps out 100 to 120 briquettes per 
minute, or seventy tons in a double-turn 
day’s work of twenty hours. The heating 
and drying apparatus for each press 
weighs eighteen tons. The power re- 
quired for each press and dryer is 125 
horse-power, and both the dryer and jaws 
of the press between which the briquettes 
are squeezed at enormous pressure are 
heated by exhaust steam from the Corliss 
engine in the power-house, the whole sup- 
ply for the eight machines being equiva- 
lent to about 150 horse-power. 

Thus equipped, the plant at Lauch- 
hammer turns out from 500 to 600 tons 
of briquettes per day, which sell on cars 
at tha factory for from seven to nine 
marks ($1.66 to $2.14), according to 
season and market, with an average of 
eight marks ($1.90) per 1,000 kilo- 
grammes, or metric tons of 2,204 pounds. 
Profits depend on the usual varying con- 
ditions, location, management, demands, 
cte., but it is common to read in the Ber- 
lin papers official notices announcing 
dividends of brown coal briquette com- 
panies ranging from fifteen to twenty per 
cent of their capital. So enormously has 
the industry been developed in recent 
years that there is now an overproduction, 
and it is said that 100,000 carloads 
(1,000,000 tons) of briquettes will be 
carried over to the fuel supply of next 
summer and autumn. 


II.—THE UTILIZATION OF PEAT. 


Peat as a material for fuel ranks next 
in natural order below lignite, in that it 
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ie of similar but much more recent geo- 
logical origin, contains more water, 1s 
but slightly carbonized, and has a corre- 
spondingly lower thermal value than 
brown coal. The task of converting peat 
into serviceable fuel consists in cleaning 
the material of roots and rubbish, re- 
ducing the water to a small percentage, 
and so condensing the peat in volume 
that its thermal value shall be raised to 
practical efficiency. This is done by 
various methods, some of which are in 
this country as yet partially covered by 
patents, but thev may all be grouped 
under three heads, according to the form 
which the ultimate product is to assume, 
viz., (1) compressed peat, with or without 
admixture of coal dust or other inflamma- 
ble matter; (2) peat coke; and (3) bri- 
quettes made by compression, with or 
without heat, of the material prepared by 
the first of these processes. 


COMPRESSED PEAT. 


A pioneer in the invention of machinery 
and processes for making compressed peat 
in nothern Europe appears to have been 
Mr. C. Schlickeysen, of Rixdorf, near 
Berlin, whose installation and present 
methods have been mentioned in a previ- 
ous report of this series. His first two 
machines were of vertical construction, 
and were built in 1859 for a steam peat 
compressing plant at Zintenhof, near 
Riga, in Russia, where they worked suc- 
cessfully for many years, turning out 
daily about 80,000 pieces of wet com- 
pressed peat, which, after drying, were 
used as smokeless fuel in a large cloth 
factory at that place. During the en- 
suing forty years, he has built peat com- 
pressing plants in Holland, Hungary, 
Switzerland, and at various places in 
Germany, constantly improving his equip- 
ment and processes with a view of per- 
fecting the product, cheapening its cost, 
and substituting more and more automatic 
machinery for manual labor, until the 
system so evolved may be accepted as 
standard in this country. 

Raw peat, as it comes from the bog, 
contains about eighty-five per cent water, 
thirteen per cent combustible material, 
and two per cent inorganic matter. To 
obtain the thirteen per cent of combust- 
ble elements in the cheapest, most direct 
manner, the peat is cut with spades and 
shoveled into the trough of a long, slop- 
ing, belt-and-bucket elevator, which car- 
ries it up and drops it into a machine 
which cuts, tears, kneads, and mixes it 
to uniform consistency, in which state it 
passes downward and is forced by a 


ELECTRICAL REVIEW 


horizontal screw into long, plastic 


skeins, about three by four inches 
in transverse section; these are de- 
livered at the tail of the machine 


on boards three feet long, which are 
lifted off by hand when filled, laid on 
tram cars, and run out to a cleared space, 
where they are laid in rows on the 


ground, and the skeins cut with a knife ~ 


into bricks or sections ten inches long, 
which, being left to dry, lose by exposure 
in ordinarv weather one-half their water 
contents in a period of two weeks. The 
peat loses by this machine process 
one-third its bulk, so that a ma- 
chine which works twenty-one cubic 
metres (741,636 cubic fect) of raw 
turf per hour, delivers fourteen 
cubic metres of clean peat, or 7,000 
wet bricks of the size indicated, which 
contain from three to four tons of dry 
compressed peat in a condition to be used 
as fuel. A plant of this kind includes, 
besides the elevator and grinding-press, a 
ten-horse-power portable engine, which is 
fired with peat refuse, and cars and tracks 
for handling the material. The whole 
plant is movable, is taken bodily to the 
bog, set up at the farther edge of the 
moor to be worked, and moved backward 
as the peat bed is excavated and ex- 
hausted. An important recent improve- 
ment by Mr. Schlickeysen is an excavating 
machine, which, in moors reasonably free 
from logs and stones, digs and elevates 
peat with great rapidity, thus saving the 
hard, wet, unhealthy work of several 
men. The cost of such a plant, complete, 
with engine, track, cars, etc., ready to 
operate, is 18,620 marks ($4,431), and 
its operation, when used without ma- 
chine digger, employs seventeen men, be- 
sides engineer and fireman, a total cost 


for labor in North Germany of 120 


marks ($28.56) per day. After air-dry- 
ing on the ground until their water con- 
tents are reduced to thirty-eight or forty 
per cent, the peat blocks are built up in 
open formation, like bricks in a kiln, to 
dry until the water is reduced to fifteen 
to eighteen per cent, when they become 
a fuel with a thermal value of 3,000 to 
4,000 calories. This value may be in- 
creased by converting the air-dried peat 
into briquettes, which is done by heavy 
pressure with heat in a machine-press 
specially constructed for the purpose. 
One of the important improvements of 
recent years has been attained by mixing 
the peat pulp, as it passes through the 
grinding machine, with other inflamma- 
ble materials—viz., bituminous coal dust 
or slack up to thirty per cent, anthracite 
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culm to forty per cent, or dry sawdust to 
fifteen per cent. These dry, pulverized 
materials, when mingled with the wet 
peat, not only greatly enhance its subse- 
quent value as fuel, but facilitate the 
drying process and render it tough, dense, 
elastic and capable of being pressed cold 
into salon briquettes of high quality. 
There are in the state of New Jersey, 
within easy distance of the coast, exten- 
sive peat beds which have not hitherto 
been utilized. There are at the terminal 
yards at Jersey City and Hoboken large 
quantities of coal dust, both anthracite 
and bituminous, that are treated as waste. 
May not the neglected peat and the 
worthless dust of the coal yards be com- 
bined by processes already perfected and 
successful here into a clean, cheap and 
effective fuel for household purposes ? 


PEAT COKE AND SECONDARY PRODUCTS. 


By far the most modern, scientific and 
rational method of utilizing peat appears 
to be that of converting it into coke, by 
carbonization in retort ovens with recov- 
ery of the gas, tar and other by-products 
of distillation. This has been the subject 
of many years’ study and experiment in 
Germany, the best results of which have 
been embodied in the system perfected 
and patented by Martin Zeigler, a chem- 
ical engineer of high reputation, which 
gives to the manufacture of peat coke the 
dignity of a perfected industrial process. 
Concisely stated, the Zeigler method con- 
sists in carbonizing peat in closed ovens, 
heated by burning under them the gases 
generated by the coking process itself. 
Such a plant is, therefore, self-sustain- 
ing, the only fuel required being coal or 
wood sufficient to heat the oven for the 
first charge, when the gases generated by 
the coking process become available and 
enable the operation to be repeated and 
continued indefinitely. Not only this, 
but the off-heat from the retort furnaces 
passes on and heats the drying chambers 
in which the raw, wet peat is prepared 
for the ovens by drying to the point of 
economical carbonization. There is trans- 
mitted to the department, as an exhibit, 
with this report a sample of one kilo- 
gramme (1,000 grammes, or 2.2 pounds) 
of raw peat and the several products de- 
rived therefrom by the Zeigler process, 
each in its due proportion, as follows: 
Three hundred and fifty grammes of 
coke, forty grammes of tar, and four 
hundred grammes of gas liquor, from 
which last is derived six grammes of 
methly alcohol, six grammes of acetate of 
lime and four grammes of sulphate of 
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ammonia. If this sample be multiplied a 
thousandfold, to a metric ton, and the 
value of each product given at its present 
market price in Germany, the demon- 
stration would be as follows: 


Description. Value. 


1 ton (1.000 kilogrammes) of peat. cost- Marks. Dollars. 
ing. dried. 5 marks ($1.19). produces: 
350 kilogrammes (771.6 pounds) of 


peat GOK. vcs vacssikss coda essa ees 15.76 8.75 

s aioe ames (88.2 pounds) of 
tet oumenEe create re eww S 2.20 0.52 

6 OEE (13.2 pounds) of 
methyl alcohol..............eeeee 4.20 1.00 

6 kilogrammes (13.2 pounds: of 
acetate of lime ........... 0. ee eee 0.72 0.17 

4 kilogrammes (8.8 pounds) of sul- 
phate of ammonia.............06. 88 0.21 
Totales kn i r ie ead ie 23.75 5.65 


The peat coke produced as the primary 
product of this process is jet black, 
resonant, firm and columnal in structure, 
pure as charcoal from phosphorus or sul- 
phur, and having a thermal value of from 
6,776 to 7,042 calories, it is so highly 
prized as a fuel for smelting foundry 
iron, copper refining and other metal- 
lurgical purposes that it readily com- 
mands from forty to fifty marks ($9.52 
to $11.90) per ton. It is also a high- 
class fuel for smelting iron ores, but as 
the process is comparatively new and the 
output limited, it is as yet too scarce and 
expensive for blast-furnace purposes. 
Crushed and graded to chestnut size, it 
forms an excellent substitute for anthra- 
cite in base-burning stoves. In larger 
lumps, it comes from the oven, it fulfills 
substantially all the various uses of wood 
charcoal as a clean, smokeless fuel. The 
cost of a four-oven plant, with all appa- 
ratus for cutting and drying the peat, 
distilling the gas liquor, and extracting 
paraffin from the tar, is given at $95,200. 
Such a plant is reckoned capable of work- 
ing up annually 15,000 tons of peat, the 
various products of which would sell, at 
present market prices, 494,100 marks 
($117,596). A plant of twelve ovens, 
with all appurtenances complete, would 
cost $261,800 in Germany, and should 
produce annually products worth $350,- 
000, from which, deducting the care- 
fully estimated cost of peat, labor, depre- 
ciation of property, and other expenses— 
$179,200—there would remain a profit on 
the year’s operation of $170,800. This 
process is in successful operation at Red- 
kino, in Russia, and the German Govern- 
ment has evinced its practical interest in 
the subject by placing at the disposal of 
the company a large tract of peat moor 
lands, the property of the state, on which 
extensive works will be erected during 
the coming year. 

III.—COAL-DUST BRIQUETTES. 

While Germany is preeminent in the 
scientific utilization of lignite and peat 
as materials for prepared fuel, it is not 
apparent that this technical superiority 
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is so absolute in the treatment of coal 
dust. It is true that the coal briquette 
manufacture is fully organized and de- 
veloped in this country, that there are 
several German builders of coal briquet- 
ting machinery who are masters of that 
branch of construction, but the same is 
true of France, Belgium and England, 


- where the conversion of coal waste into 


briquettes for locomotive and other steam 
fuel, as well as for grates and heating 
stoves, has long been a standard and 
established industry. It is not known 
that it has anywhere been found possible 
to make a marketable briquette of bitu- 
minous or anthracite coal dust without 
the use of a matrix or binder to hold the 
pulverized material together. The per- 
centage of binder required varies with 
the composition of the coal, from two 
to ten per cent, and, as has been pre- 
viously explained, the pitch of coal tar, 
which is the binder ordinarily used, costs 
in Germany from ten to twelve dollars 
per ton, and at that price its use for 
briquetting purposes in a higher propor- 
tion than six to seven per cent is com- 
mercially unprofitable. 

The ingenuity of inventors’ in 
European countries has of late years been 
directed especially toward improvements 
in binders and the discovery of materials 
other than coal tar which would answer 
the same purpose. One hears or reads 
from time to time of a new matrix which 
will cheapen the cost of coal briquettes, 
facilitate their manufacture or improve 
their quality; but these accounts are 
founded rather on the claims of inventors 
and promoters than on demonstrated in- 
dustrial results. One of the latest and 
most interesting of these discoveries is re- 
ported from England, where it is stated 
that Messrs. William Johnson & Sons, 
makers of briquette machinery at Leeds, 
have in use a binder produced by an in- 
ventor named Cory, which, when used 
with Cardiff coal, produces industrial 
briquettes which are practically smoke- 
less. This fuel is under trial by the 
British Admiralty, and a photograph has 
been published showing two war vessels 
steaming side by side—one burning raw 
Cardiff coal, with volumes of dense smoke 
trailing from its chimneys, the other 
using Cardiff briquettes made by the Cory 
process, leaving an aerial wake as clear 
as though the furnaces were stoked with 
charcoal or anthracite. So far as ap- 
pear, this process does not claim to use 
the inferior waste of mines or coalyards, 
but takes good coal, condenses and ren- 
ders it compact to transport and, to all 
practical purposes, smokeless. It is fur- 
ther stated that a machine costing $4,500 
will produce fifty tons of briquettes per 
day, and plans are matured by which one 
or more of them will be exhibited in opera- 
tion during the coming exposition at St. 
Louis. 
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THE ELEVENTH ANNUAL REPORT OF 
THE GENERAL ELECTRIC COMPANY. 


A LARGE DEVELOPMENT AS SHOWN BY CARE- 
FULLY COMPILED BUSINESS 
STATISTICS. 


The eleventh annual report of the Gen- 
eral Electric Company for the year end- 
ing January 31, 1903, has been issued. 

The profits of the company for the past 
year (including a profit of $973,649.74 
upon securities sold), after deducting all 
general and miscellaneous expenses, and 
allowances for depreciation, losses and 
writing off $386,875.93 from patent ac- 
count, and $1,908,324.11 from factory 
plants and machinery, were $10,277,- 
169.16; less interest on debentures $44,- 
331.17 —$10,232,837.99. 

Further deductions from patent account 
for expenditures incurred chiefly in ac- 
quiring the patents of the Sprague Elec- 
tric Company, $1,613,879.82—$8,618,- 
958.17. 

The amount of surplus at the end of 
last fiscal year was $15,287,140.65—$23.,.. 
906,098.82. 

Paid in dividends during the year, 
$2.677,263.50-—$21 228,835.32. 

Stock issued in restoring percentage of 
reduction made in 1898, $16,746,133.33. 

Surplus, January 31, 1903, $4,482,- 
701.99. 

The total sales (amount billed to cus- 
tomers) during the past year were $36,- 
685,598. 

The orders received included: Gener- 
ators and rotary converters, capacity over 
590,000 kilowatts; railway motors, more 
than 11,000, capacity over 490,000 horse- 
power; transformers, capacity over 475,- 
000 kilowatts; stationary motors, more 
than 16,000; arc lamps, more than 80,- 
000. 

Water-power enterprises have been 
equipped with 428,269 horse-power in 
General Electric generators. There are 
now also in operation twenty-four plants 
equipped with 41,820 horse-power in 
General Electric generators, which plants 
are operated partly by steam and partly 
by water power. 

Expenditures aggregating .about $2,- 
500,000, exclusive of the cost of patterns, 
small tools, etc., have been made during 
the year for real estate, extensions to 
existing buildings and the erection of 
new ones, and for additional machinery— 
all required to take care of the increased 
business. 

The following table shows approxi- 
mately the increase in floor space and in 
the number of employés during the past 
five years: 
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Factory Floor 
Space in ae pA 
Square Feet. pioyes. 
IIan aana 1,800,000 8,000 
TOO esenee a 2,000,000 11,000 
| 0) ae rer eee ee neg 2,300,000 12.000 
VO oasis creep etinda eas 2,500,000 15,000 
1008 PE oes 8,000,000 18,000 


Engineering work of the past year has 
been largely devoted to the development 
of established lines of apparatus. The 
number and variety of useful applications 


of electrical machinery have kept pace 
with the increased volume of business. 
Standard apparatus has been improved 
in quality and efficiency, and considerable 
special apparatus has been designed and 
manufactured to mect novel conditions. 

There has been a large increase in the 
equipment of industrial establishments 
with electric motors, the advantages of 
the electric motor drive being more 
clearly recognized with the increase in 
the number of its applications. Business 
in such applications showed an increase of 
forty per cent during the past year. 
This increased use of the electric motor 
has been especially notable in the case 
of cotton mills, steel plants, cement works, 
oil refineries and machine works. 
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India. The entire transmitting and re- 
ceiving machinery of this plant, as well 
as the transmission line, was constructed 
by the General Electric Company. 

Six of the eleven 5,000-horse-power 
generators for the new power station at 
Niagara Falls have been put in operation 
and are highlv successful. 

After months of investigation, .com- 
petitive tests and trials, the Interhborough 
Rapid Transit Company awarded to the 
General Electrice Company the contract 
for all of the control equipment of its 
cars. 

The report also states: “By the pur- 
chase of the Sprague patents we have 
come into possession of the only funda- 
mental and detailed patents. outside of 
those already owned by our company, cov- 
ering a successful and satisfactory form 
of multiple unit control. This system, 
now known as the Sprague General Elec- 
tric system, is in successful operation on 
manv roads.” 

The following is a list of roads which 
have been equipped with or have con- 
tracted for this svstem of control: 


615 


note that one coal company now operates 
some fifty of these locomotives over 200 
miles of track, mostly underground. 

The officers of the company are as fol- 
lows: 

C. A. Coffin, president; Eugene 
Griffin, first vice-president: E. W. Rice, 
Jr., third vice-president: Hinsdill Par- 
son, fourth vice-president; W. F. West- 
over, secretary; Henry W. Darling, treas- 
urer and assistant secretary; Anson W. 
Burchard, comptroller; I. S. Keeler, 
second assistant secretary: H. P. Schuv- 
ler, assistant treasurer; Edward Clark, 
general auditor. 

W. J. Clark, manager foreign depart- 
ment; J. R. McKee, manager power and 
mining department: J. R. Lovejoy, man- 
ager lighting, railway and supply depart- 
ments. 

Henry W. Darling, collections; H. P. 
Schuvler, eredits; Edward Clark, ac- 
counting. 

G. E. Emmons, manager Schenectady 
Works, Schenectady, N. Y.: W. C. Fish. 
manager Lynn Works, Lynn. Mass. ; Geo. 
F. Morrison, manager Harrison Works, 
ITarrison, N. J. 


NO. OF NO. OF 
NANE. LOCATION. CARS. NAME. LOCATION. CARS. 
Manhattan Railway Co......sesesseoseesssss New York City..es.ussssasseesesereses 900 Lake Shore Electric Railway.............06. Toledo, OhiO...essesesssssssesesoassees 28 
Aurora, Elgin & Chicago Railway.......... Chicago, Miesiiisncavcs ace heres steered 88 Northwestern Elevated Railway............ Chicago: sll caches ah vee wocaeee wes 67 
Houghton County Railway Co.............. Houghton, Mich ........00.. sees eee eee 8 Seattle & Tacoma Interurban Railway..... Seattle, Wash....essssssesessrsesreeseo 10 
Boston & Maine ilway Co...... cc cee cence (Concord & Manchester Division: N.H. 12 Fonda, Johnstown & Gloversville Railway. .Gloversville, N. YV.o...... cc cece cee eee 8 
Chicago, Burlington & Quincy Railway....(Deadwood & L. C. Division).......... 8 Schenectady Railway Co......... cece eee eee Sehenectady, N. Y cccossnsatditeeseeds 22 
Canton & Akron Railway...............00.- Cantons: OhiO......ssssosessssssosserece 10 Athens & Piraeus Railway...............06- Greete neose nieni a ENa 1 
Columbus, Buckeye L. & Newark Railway..Columbus, OħhiO....sssesssssessereesse 9 Prussian Government Railway............6. (Anhalt Suburban Division).......... 19 
Columbus. Delaware & Marion Railway....Columbus. Ohi0........seeseseeee eons 14  Interborough Rapid Transit (0............. NOW YORK csGcale's wtavege reserwes 340 
Columbus, London & Springfield Railway. .Columbus, Ohio.......cceeseeeee sees 11 Boston & Worcester Electric Railway...... Worcester, Mass cscess nies tebe ee ce sees 36 
Detroit & Chicago Railway.............000: Detroit, Mich.........cccccccscccecsees 10 Milwaukee Electric Railway Co............. Milwaukee, Wis ......ccscccccccsenceee 25 
Denver & Northwestern Railway........... Denver, Col. ...ccccccccccccessceececaes 5 Baltimore & Ohio Railroad Co...........65. Baltimore, Mi icidiaws pec eeea awe ie eas 4 
International Railway.............0.ceeeeees Buffalo, N. Voss ceed eke euey aes 36 South Side Elevated Railway Co............ Chicago, Witsiaiisedsceuseevsasiesaeus 150 
Central London Railway .............ee.06- London, England.........c.eeeeeeeeeee Gt = =Boston Elevated Railway Co..............6. Boston, MASS.....sesessesscesssessessos 156 
Great Northern & City Railway............ London, England.........ccceeeeeecees 35  Wilkesbarre & Hazleton Railway........... Wilkesbarre, Pa..........66- ereus gies 6 
Chemin de Fer de L'Ouest, France......... Fane ....ccccscnvcccteseeeccenensenans 2 North Eastern Railway..........ceseeeeeees Png lan esirin ekna einni 50 
Mediterranean Railway Co...............0+. (Gallarate Division)...........escccees 2 
Total numberof roads. ie iwi to 5 05a RE ERE NARA eo Ot ae Ww eke Ei FAN Ao ates Ea a RA eG NOL eee aus 31 
Total TUM DER OL CATS 6s sas ese 08 orn ai tewon ENEE EEEE EE ESNE EERE A OE OAC RAAE RHE BOGUS oe SO UE EL ONO HROR AMES SL ELIG CRMIR GIG 4 oF 4 RSA TSG EEE SROR WE Kae RE WEL NE DENS 2,081 


The distance to which electricity has 
been delivered has been largely increased 
and many new long-distance plants have 
been installed, using pressures of from 
60,000 to 80,000 volts and delivering 
power at distances of from 50 to 150 
miles. A notable instance is that of the 
transmission of 6,000 horse-power from 
the falls of the Cauvery River, ninety 
miles, to the Kolar gold fields in Mysore, 
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It is interesting to note that the size 
and voltage of generators and trans- 
formers used in connection with long- 
distance transmission have greatly in- 
creased. There are in successful opera- 
tion transformers of over 50,000 volts, 
and orders have been secured for others 
to be used at 80,000 volts. 

The design of mining locomotives has 
heen so satisfactory as to result in greatly 
increased business. It is interesting to 
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Hinsdill Parson, counsel; Albert G. 


Davis, counsel; Charles Neave, coun- 
sel, 
Board of directors are as follows: 


Gordon Abbott, Oliver Ames, C. A. 
Coffin, T. Jefferson Coolidge, Jr., Fred- 
erick P. Fish, George P. Gardner, Eugene 
Griffin, Henry L. Higginson, J. Pierpont 
Morgan, J. P. Ord, Robert Treat 
Paine, 2d, George Foster Peabody, Charles 
Steele. 


| CONSOLIDATED PROFIT AND LOSS ACCOUNT OF JAN. 31, 1903. 


ASSETA. EXPENSES. 
Cash...... Sidhe lace ile By gia asi a Oh pra sas SG beeen Ba eee eee $ 3,632,556 17 COBOL Sales Sus cSt ee ie eaa E E T EE EE SATa BR BAIRRI 40 
Stocks and DONS .........sosssssossesesesssososasesssoeres $12,682,214 63 Interest. on GEbCNtUPES. cc. ccccicccccereceecsecavebepetenvecdnssectenenceds 44,381 17 
Real estate (other than factory plants).............cese0. 431.455 98 Profit for the Current year..........cccscnccscsccsccsecsctscecestsecescens 10,232,887 99 
Notes and accounts receivable..........ccccecccce even ncens 12,816,607 04 m 
Work in Progress ........sesesssssasessseoeocessseoseeseses 1,769,456 49 $39, 122,050 56 
cee ner $27,609,784 14 Deduction om paren aroun for expenditures incurred chiefiy in 
M HANDIS VENTORIES. acquiring the ents of the Sprague Electric C0........ cece cece cence 1.613.879 f 
At factories..........seosesesonnserososeseoss $10,297,594 99 Dividends paid Bash A abate ee p : a aia eit Sas aOesai causa gee Gece en BS gs Races oy ees Fi 
At general and local offices.................. 1,165,921 00 Stock issued in restoring percentage of reduction made in 1898......... 16,746,133 33 
ConsigmMents........-.0cccseecsccscccncseees 97,200 73 Surplus at January 31, 1903, carried forward to next year.............6 4,482,701 99 
11,561,216 72 tena ba ea 
— —— $9,260,950 86 $25,519,978 64 
Factory plants MPETTrTertrrrrrerrre rrr rerre er reer ree ree eee $5.000,000 00 ees 
Patents, franchises and good-will............cessecsceceees 2,000,000 00 EARNINGS 
7,000,000 00 SOG cS olirgasd td Wn Ree Ve awed ies ta daw ans Ses ate TE $36,685.598 00 
-== Royalties and sundry profit8........essssesoseseosessessesee 814,958 66 
$49,893,507 03 aes $37,500,556 66 
=a S| Dividends and interest received on stocks and bondsowned $393,961 49 i 
LIABILITIES. Interest and discount 258,RR2 67 
Five per cent gold coupon debentures...............ee0008 $ 99,000 00 Ne eg eee ag Die A te Vee epee 647.844 1 
Three and one-half per cent gold coupon debentures. ..... 2,040,400 00 Sete ey 6 
Accrued interest on debentures. .....cccccccccccececcccccne 825 00 Profit on sales of stocks and bond8.........sssossessessossososssessssoos O78, 149 74 
ACCOUNTS PAVADIE... 0... cece ee eee cee cee ese ctceceeccece 1,878,960 42 ee A 
Unclaimed dividends, ............ccccccccccecsecccvcceceuees 1,856 29 $39,122,050 56 
$ 3.580.071 71 Se ee 
Capital stock fet ed cae ie Whe ane wR a ed ee wh E ENA 41, 880.738 33 Sure brought over from last Vear........ cece cece rene ee seetececees $15,287 140 65 
Surplus .. eopeoop paescevesceovevevreereatovneveeenever eee eonaeegen qecovetesengevs @eeeveene 4,482,701 9 Pro t for the year ending January 31, 1903 @eseoevepevpeaeacetvevrepeenteevee epee OEE S E 10,232 837 99 


$49,893,507 03 


$25,519,978 64 
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Electrical Patents. 


The National Battery Company, of 
Cleveland, Ohio, and Jersey City, N. J., 
has purchased a patent on a storage bat- 
tery invented by Mr. Elmer A. Sperry, 
of Cleveland, Ohio. This invention re- 
lates to the manufacture of hard, positive 
plates for storage batteries; and it has for 
its object to increase the hardness and 
density of such plates without interfering 
with the proper action of the electrolyte 
on the active material. In the manufac- 
ture of such plates or elements, as usually 
carried on heretofore, the active material, 
or the composition of which the active 
material is the chief constituent, 1s 
moistened with a liquid to form a plastic 
mass, which can be applied to the grid 
and pressed thereon under high pressure. 
In accordance with the present invention 
finely divided metallic lead is employed 
as the active material and a particular 
menstruum is employed for the purpose 
of moistening the active material to form 
the plastic mass, the combination of such 
menstruum with the metallic lead having 
the effect of rendering the positive plates 
denser, and therefore better able to with- 
stand the disintegrating influences to 
which they are subjected. The menstruum 
consists of a neutral liquid, preferably 
distilled water, to which is added am- 
monium hydroxide. The precise pro- 
portions of the liquid are not important ; 
but it is found that one part of the 
hydroxide to two parts or three parts of 
water gives satisfactory results. The dry 
powdered substance which forms the body 
of the element and which may by pre- 
ference be a composition of metallic lead 
and ammonium sulphate is thoroughly 
mixed with the menstruum above de 
scribed, as by violently agitating the dry 
powder and the liquid in a suitable vessel, 
and the plastic mass thus prepared is 
applied to the grid, which is then dried 
out under very high pressure. ‘The 
element formed as above described is 
dense and resists the disintegrating in- 
fluences to which such elements are sub- 
jected. 

Messrs. John F. Kelly and Cummings 
C. Chesney, of Pittsfield, Mass., have in- 
vented a novel alternating-current appa- 
ratus and have assigned the patent ob- 
tained thereon to the Stanley Electric 


- Manufacturing Company, also of Pitts- 


field. The invention has for its object the 
sroduction of alternating currents of 
definite phase displacements from electro- 
motive forces of different phase displace- 
ments by the use of main and auxiliary 
generating circuits. It is applicable to 
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both alternators and secondary generators 
or transformers. By this invention any 
generating circuits, such as those of a 
three-phase generator or the three second- 
aries of three transformers supplied by 
three-phase currents, can be combined to 
produce two currents of ninety degrees 
phase difference, or the circuits of a two- 
phase generator or the two secondaries of 
two transformers supplied with two-phase 
currents can be combined to produce 
three-phase currents. The same funda- 
mental invention is involved in producing 
both these results. The accompanying 
diagrammatic view illustrates one example 
of the invention. AB and CD represent 
two armature circuits situated with re- 
lation to one another, the same as two 
adjoining circuits of any delta-wound 
generator. EF and GH may be regarded 
as two parts of the third circuit of the 
delta-wound generator. It is to be noted 
that all these parts are symmetrical 
relatively to a vertical line 1 2. The 
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ALTERNATING-CURRENT APPARATUS. 


electromotive force in the circuits AB 
and CD and the two-part circuit EF GH 
are all displaced from one another by 
120 degrees. Now the inventors have 
discovered that they can by applying to 
AB a reversed portion GH of the third 
circuit and to CD an equal reversed por- 
tion thereof EF, so as to combine the 
electromotive forces of AB with those of 
GH reversed, and the electromotive forces 
of CD with those of EF reversed, they 
can produce resultant electromotive forces 
which shall be displaced by ninety degrees 
and produce an efficient machine for the 
generation of two-phase currents. In 
order to produce this result, they make 
the auxiliary generating circuits GH and 
EF each equal to 0.366 of one of the main 
generator circuits AB and CD and con- 
nect the inner end of GH and the inner 
end of EF to the ends of the main gen- 
erator circuits AB and CD, respectively, 
as shown, and the outer ends of GH and 
EF to the line conductors 3 4. The two 
circuits AB and CD are either connected 
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to their respective line conductors 5 5’ 
or joined together so as to have the com- 
mon return ordinarily used in two-phase 
systems. 

The General Electric Company, of New 
York, controls a patent recently issued 
on means for preventing fluctuations in 
rotary motors, invented by Mr. James J. 
Wood, of Fort Wayne, Ind. Mr. Wood 
thus describes his invention: The object 
of this invention is to prevent or reduce 
fluctuations occurring in rotary motor de- 
vices, by which term I mean to include 
prime-movers—such as steam engines, 
turbines, impact-wheels, or the like—and 
also secondary motor devices—such, for 
example, as dynamoelectric generators, 
electric motors, rotary converters, and the 
like. My invention finds its most im- 
portant application to synchronous al- 
ternating dynamoelectric machines, by 
which term I mean to include alternating 
generators, alternating synchronous mo- 
tors, and rotary converters. My inven- 
tion is applicable wherever in such a ro- 
tary motor fluctuations are liable to occur 
from a uniform rotation, by reason either 
of variations in the propulsive energy or 
variations in the work or load, which 
variations recur at frequent intervals, £o 
that they tend to produce alternate ac- 
cclerations and retardations of the motor, 
such as are known in the art as hunting 
or pumping. To make my inventioh 
fully apparent, I will proceed to describe 
the same in its application to a synchro- 
nous alternating motor. In operating 
such motors it is well known that when 
the dynamo or generator fluctuates in 
speed in different parts of a revolution 
(as occurs when the generator is driven 
by an engine the propulsive thrust of 
which varies at different periods of each 
revolution) the motor tends to hunt or 
pump; that is, its armature runs some 
times a little faster and sometimes 8 
little slower than the generator, with the 
result of causing a beating sound in the 
motor and of disturbing the circuit, as 
will be indicated hereinafter. Such hunt- 
ing or beating action is usually indica- 
tive of some irregularity in the circuit 
feeding the motor. This irregularity may 
consist of variations either in speed oF 
in electromotive force. The variation mM 
speed of the generator tends to cause â 
corresponding variation in the speed of 
a synchronous motor. The motor can not, 
however, assume instantly the speed re- 
quired by the new speed of the generator. 
When tha speed of the generator 1 
creases, the motor-armature begins to me 
crease in speed; but by reason of its 
lagging the motor receives an incr 
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current, because its armature is not in 
normal position for the new frequency 
and because additional current is required 
for supplying the energy necessary for 
increasing its speed. This additional cur- 
rent produces a difference of magnetism 
of the field, which must again be altered 
when the generator speed decreases be- 
low the average. The motor is therefore 
undergoing a slight variation in speed, 
which seeks to approximate to, but does 
not exactly correspond with, that of the 
generator. This pumping or rocking or 
hunting effect, however, will almost en- 
tirely disappear when even a small load 
is put on the motor. It has heretofore 
been the custom to weaken the field of a 
synchronous motor when it was found 


For PREVENTING FLUCTUATION IN ROTARY 
Motors. 
to pump. The effect of this is to lower 
the electromotive force of the motor, 
thereby putting an artificial load on the 
armature, which, however, while it re- 
duces the pumping, has the disadvantage 
of reducing the electromotive force of the 
generator and of upsetting the line. To 
overcome this defect and avoid inter- 
ference with the line, it has been pro- 
posed to apply a flywheel to the shaft of 
the motor through the medium of a 
yielding connection comprising a spring 
or springs under tensile strain. It has 
been found in practice, however, that 
this construction is not an efficient one, 
as the springs and connections quickly 
break in use. By my invention I am 
to provide an improved construction of 
such a device, wherein this defect is 
avoided. I hence provide a spring con- 
nection between the flywheel and shaft, 
wherein the spring or springs act by com- 
pression to produce the desired effect, 
and I provide stops for limiting the rela- 
tive movement of the flywheel and motor- 
shaft, so that the degree of compression 
which may be applied to the springs is 
limited, and provide means for guiding 
the springs concentrically with the axis 
of the wheel. The effect of such flywheel 
18 to prevent the objectionable pumping 
action referred to. If the generator 
speed suddenly increases, the armature 


ELECTRICAL REVIEW 


tends to accelerate correspondingly its 
speed ; but the flywheel lags behind, there- 
by putting a slight load on the motor, 
and then when the generator slows down 
the motor-armature tends to run slower, 
while the flywheel, tending to run at a 
uniform speed, catches up with the motor- 
shaft and forces it ahead or resists its 
tendency to slow down, thereby again 
putting a slight load on the motor. I 
have already stated that putting a slight 
load on a synchronous motor extinguishes 
the pumping effect, this being equally 
true whether it is electrical, by weaken- 
ing the field and taking extra current, or 
is mechanical, by throwing some addi- 
tional work upon the motor. Such yield- 
ingly connected flywheel is of the lat- 
ter order and has the effect of causing the 
motor to run without any pumping. In- 
asmuch as the load imposed by the fly- 
wheel is felt only at the instant when 
the variation in speed occurs, its effect 
in correcting the pumping is accompanied 
by less loss of energy than with a load 
which imposes a continuous drag on the 
motor. 

The General Electric Company has 
purchased a patent granted to Mr. 
Alexander Churchward, of Chicago, Ill., 
on a pole-shoe for dynamoelectric ma- 
chines. This invention relates to dynamo- 
electric machines; and its object is to 
ensure a more even distribution of the 
lines of force induced by the field-mag- 
nets, and thus prevent sparking at the 
brushes. It is well known that ordinarily 
the rotation of the armature tends to 
crowd the lines of force in the field toward 
that side of the field-pole from which 
the armature is moving, a result which 


SLOTTED FIELD-POLEs, 


interferes with the efficiency of the ma- 
chine. It is customary in some ma- 
chines to overcome this objection to a 
certain degree by slotting the field-mag- 
net core on a plane transverse to the line 
of movement of the armature; but such 
machines generally have also a pole-shoe 
in order that as many lines of force as 
possible may be utilized. The effect of 
the slot is reduced almost to a minimum 
by the shoe, because the latter completely 
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encircles the end of the magnet-core or 
pole-piece, so that there is a metallic path 
for the magnetic flux from one side of 
the pole to the other. Mr. Churchward 
employs the usual pole-pieces having slots 
located radially to the armature. Instead 
of employing shocs that completely en- 
circle the pole-pieces, he provides U- 
shaped parts that terminate at the slots, so 
that the continuity of the shoes is inter- 
rupted at these points and they do not 
magnetically bridge the slots. 

In certain classes of machinery em- 
ploying electromagnetic clutches, and es- 
pecially in cases where a pair of the 
clutches is employed for purposes of re- 
versal of direction of motion, serious diffi- 
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ELECTROMAGNETIC CLUTCH. 


culties arise from the indisposition of the 
clutches to release promptly when the 
energizing current is cut off, or, in other 
words, from the time lag of demagneti- 
zation. In metal-planing machines, for 
instance, where the actuating motion is 
transmitted through the medium of al- 
ternating acting electromagnetic clutches, 
the time Jag of demagnetization of the 
clutches is often so great as to prevent 
the possibility of reversal within short 
lengths of table travel or of uniformity 
of reversals regardless of the length of 
travel. In such machines the reversing- 
tumbler, actuated automatically by the 
table-dogs, puts the current first to one 
clutch and then to the other, the cir- 
cuit being open for the idle clutch. Mr. 
Adolph L. De Leeuw, of Hamilton, Ohio, 
has patented an improved controlling- 
switch system which overcomes these dif- 
ficulties. This patent has been assigned 
to the Niles Tool Works Company, also 
of Hamilton, Ohio. The plan followed 
is practically the same as that above de 
scribed, but just before opening the cir- 
cuit to cause the deenergization of a 
given clutch, the polaritv of the current 
going to that clutch is reversed for a 
period sufficient to demagnetize the 
clutch, but not sufficient to remagnetize 
it by the influence of the reversed cur- 
rent. As a result, quick action is obtained 
on the part of the clutches and the sys- 
tem is made peculiarly adaptable for short 


work. 
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Radium Emission. 

In this communication Sir Oliver 
Lodge discusses the recently discovered 
action of radium in continually emitting 
heat. It is worth noting, that this action 
appears to be connected with and is prob- 
ably an immediate consequence of the re- 
markable observation by Rutherford that 
radium emits massive, positively charged 
particles, which are probably atoms with 
a velocity comparable to one-tenth of the 
speed of heat. The emission of a million 
heavy atoms per second, which is a 
small quantity, barely weighable, being 
about the twentieth part of a milli- 
gramme per century, with a speed equal 
to one-tenth that of light, would repre- 
sent an amount of energy equal to 1,000 
ergs per second, which would be enough 
to melt a milligramme of ice every hour. 
Inasmuch as these atoms are not at all 
of the penctrating kind, but are easily 
stopped by obstacles, they would most of 
them be stopped by a small thickness of 
air, and their energy would be thus 
chiefly expended in the immediate prox- 
imity of the source, which source would 
thereby tend to be kept warm. By en- 
closing a bit of radium in a small cham- 
ber formed of massively obstructing, non- 
conducting walls, it could be made quite 
hot, provided always that the assumed 
necessary stimulus or external supply of 
molecular energy can get at it uninter- 
ruptedly. If, in the open, the rate of es- 
cape of heat were such that on the aver- 
age it accumulated for one minute before 
escaping, the temperature of source and 
ambient air, with an assumed heat ca- 
pacity equal to that of one milligramme 
of water, would amount to 1.5 degrees 
centigrade—Abstracted from Nature 
(London), April 2. 

a 


The South Lancashire, England, Tramway 
Network. 

The South Lancashire Tramways Com- 
pany has taken over the control of a num- 
ber of small tramway svstems between 
Liverpool, Manchester and Bolton. The 
systems thus to be welded into a whole 
will have a mileage of 550, and will serve 
a population of about 5,000,000. Both pas- 
senger and freight service will be given 
and a traffic agreement has been made 
with the Great Central Railway. The 
track will be laid with four-foot, eight 
and one-half-inch gauge; girder rails six 
inches deep, ninety pounds per yard, and 
forty-five feet in length, will be used. 
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A longitudinal sleeper will be laid under 
the rails, and there will be a six-inch 
foundation of Portland cement and con- 
crete throughout the entire width of the 
track. The generating station is centrally 
situated at Howe Bridge. The engine 
room is sixty feet wide and 120 feet long. 
There are two 500-kilowatt, 7,500-volt, 
two-phase alternators, one 500-kilowatt 
railway generator, and a 250-kilowatt 
booster. The battery plant has a capacity 
of 980 amperes at one hour discharge, or 
1,400 amperes for shorter periods. The 
generators are direct-connected, and the 
exciters are driven from the flywheel by 
means of ropes. The substation plants 
comprise a 150-kilowatt, high-tension 
motor-generator set, the two machines 
being mounted on one bed-plate, and 
rigidly coupled together. This set works 
in conjunction with a storage battery, 
and this equalizes the load upon the 
power station. The high-tension cables 
are drawn into stoneware pipes, and the 
low-tension feeders are mostly laid on the 
solid system in troughs. The high-ten- 
sion feeders have three conductors, one 
being the common return for the two 
phases. The two conductors are arranged 
as a twin cable, and the return encircles 
the whole as an outer conductor, and is 
earthed at the central station. The svs- 
tem of overhead construction is mostly 
that of side poles and brackets. Guard 
wires of galvanized steel are used, and 
there are switch pillars every half mile.— 
Abstracted from the Electrical Times 
(London), April 9. 
A 
The Training of Engineers. 

At a recent meeting of the British In- 
stitution of Naval Architects, Professor 
W. E. Dalby read a paper on “The Train- 
ing of Engineers in the United States,” 
which described the methods now used in 
several technical schools in this country. 
A lively discussion resulted, showing the 
interest that the British manufacturers 
have in this subject. Mr. Yarrow, of 
Yarrow & Company, spoke cf the differ- 
ence in the apprenticeship systems of the 
two countries. In England, poor men’s 
sons were, in many cases, shut out from 
thorough practical training on account of 
the premium demanded. Although the 
most valuable part of the engineer’s train- 
ing is gained through practical work, in 
the present day both scientific and prac- 
tical knowledge forms his mental equip- 
ment. While many great men have 


sprung from the working classes, thev 
have succeeded rather in spite of their 
lack of scientific training. A man’s suc- 
cess at college did not indicate that he 
would make a good engineer. Too much 
book-learning prevented the proper train- 
ing and development of the powers of 
thought and observation. Practical work 
is necessary that the student may assimi- 
late his knowledge. There are three 
methods followed to-day—a technical 
training followed by practical work, or 
the reverse; or the method now adopted 
in Scotland. Here the student devotes 
six months of the vear to his school, and 
six months to the workshop. The system 
has the advantage of enabling a young 
man not suited for the profession to be 
made aware of the fact as soon as possible. 
It also gives the instructors an oppor- 
tunity for private work, which is neces- 
sary to keep them in touch with the latest 
practice. Mr. Archibald Denny did not 
believe that a young man could work dur- 
ing the daytime and study effectively in 
the evenings. Mr. Hans Renold thought 
that more encouragement should be given 
to the schools from the employers, and 
the whole question was one more for 
them than for the educationalists. Tech- 
nical education is necessary to-day, and 
although many men made their mark 
without technical education sixty years 
ago, conditions to-day are far different. 
Dr. Garnett stated that the College of 
Science, at Newcastle, had started a 
three-days’-school and three-days’-work 
system for mining students. A system 
similar to that described by Mr. Yarrow 
had been adopted at Bristol with a great 
deal of success. Professor Lambert 
thought that the supremacy of the engi- 
neering industry rested on technical edu- 
cation, and that it would almost appear 
as if the civilized world would some day 
be peopled by engineers. One thing that 
was needed was a proper supply of teach- 
ers. He suggested a technical school for 
teachers, so that they might not have to 
pick up the essential part of their profes- 
sion at hazard. Mr. Stromeyer said that 
every effort should be made to increase 
the salary of those engaged in teaching, 
so as to secure men acquainted with both 
the scientific and practical sides of the sub- 
ject. Under the present condition, if a lec- 
turer or demonstrator were worth anything 
at all, he could obtain ten times as much 
salary anywhere else as he could com- 
mand in a college. A matter that is & 
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sential for the preparation of an engineer 
is that he should have experience with 
men at an early age, and he pointed out 
that the German compulsory military sys- 
tem supplied, in a way, this training. Mr. 
H. G. Morse, president of the New York 
Shipbuilding Company, thought that the 
college student should start as low down 
as any one, but he would learn more 
quickly and get beyond the less highly 
educated men. His own company was 
filling positions in the yard from the 
draughting room, and although these 
men received twice the pay of men who 
could do the work, better results have 
been obtained. Professor Capper thought 
that it was difficult for a man to take up 
college work after starting in the works. 
If he were a good man he would be of- 
fered inducements to stay at work which 
it would be hard to resist. He thought 
that the supply of technical instructors 
was a subject that needed immediate at- 
tention. The training of technical teach- 
ers he could only describe as horrible. 
They should remain in touch with the de- 
velopments of engineering, and keep 
themselves efficient; but the pay was quite 
inadequate, and time was not given for 
research. With too low pay, and no time 
for research, the tendency was for them 
to become mere drudges, and it was to 
their credit that they should maintain an 
interest in the work under the circum- 
stances.—A bstracted from Engineering 
(London), April 10. 
a 
Notes on the Coherer. 

The theory of the coherer is but little 
understood, as experimental study is 
difficult and unsatisfactory. In this arti- 
cle Mr. A. H. Taylor gives the results of 
some extended investigations upon the 
so-called single-contact coherer. It was 
found that when properly adjusted, the 
simplest form of coherer was extremely 
sensitive. Work with it could be carried 
on only at night, as the instrument was 
affected by variations in the neighboring 
electrical circuits, by shocks and jars, 
and by noises. Work was first attempted 
with a spherometer coherer, but it was 
found that this instrument did not allow 
of sufficiently close adjustment. A special 
instrument was then designed, which was 
formed of two bars of soft steel, one 
hinging upon a knife edge which rested in 
the groove of the second. The first could 
be rocked in this groove by a microm- 
eter screw attached to the other end of 
the bar, near the knife edge, and in- 
sulated from the movable bar was 
the coherer rod. This was tipped 
with nickel and was opposed to a 
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nickel terminal upon the other bar. By 
moving the micrometer screw, adjust- 
ments as small as one seventy-thousandth 
of an inch could be made. With such 
small movements there was no need of 
using polished or specially shaped ter- 
minals, and the nickel was prepared by 
simply scraping the surface with a clean 
knife. Measurements were made by ad- 
justing the contact and then varying the 
current flowing through this contact, 
measuring at the same time the fall of 
potential across it. The most sensitive 
adjustment for any value of current was 
found by adjusting the contacts until 
the current flowing through the coherer 
was about one-third of its value when 
short-circuited. Attempts to shield the 
coherer from disturbances were not suc- 
cessful. A large number of curves show- 
ing the results of this work are given. 
In general, two types are noticed: Those 
in which the voltage remains fairly con- 
stant for a considerable variation in cur- 
rent, and those in which it rises gradu- 
ally with a slight increase in the current. 
Curves showing a constant potential are 
obtained only under the most favorable 
conditions, with clean contacts and the 
absence of outside disturbances. Under 
these conditions the coherer is the most 


sensitive. The results lead to the 
conclusion that the phenomena may 
be divided into three classes, cor- 


responding to three stages in the con- 
dition of the contacts. First, there is a 
feeble leakage of current across the con- 
tacts, due to vapor conductivity; second, 
the potential rises high enough to cause 
conduction by metallic ions; and, third, 
when near it acts as a metallic conductor. 
—Abstracted from the Physical Review 
(New York), April. 
A 

Experiments with a High-Tension Fuse. 

An interesting article by Dr. C. C. 
Gerrard describes some tests carried out 
with a high-tension Ferranti fuse. These 
fuses are enclosed in a porcelain pot 
eighteen and one-half inches high, which 
is divided down the middle by a parti- 
tion. Over this partition hangs a porce- 
lain saddle, with projecting cross-pieces 
which divide the whole pot into eight 
compartments. There is no lid, nor is 
there any gear above the fuse. The fuse 
consists of four wires, in parallel, attached 
to the bottom on one side of the partition 
and to a drum on the other side, against 
the tension of steel spiral springs fixed 
within the drum. The pot is filled with 
oil. This fuse is designed for 11,000 volts 
and large power. In these experiments 
they were short-circuited across one phase 
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of a 5,000-horse-power, 11,000-volt, two- 
phase generator. Various sizes of copper 
wire were used, the maximum carrying 
capacity being for 250 amperes. Upon 
closing the circuit a loud report was 
heard, and a cloud of smoke shot up into 
the air. The resin oil used was found to 
be very little carbonized. No deposit of 
carbon was made on the outside of the 
pot, and but little on the dividing saddle. 
At the instant of breaking, a bright 
flash on top of the oil was noticed, but 
the current was broken instantaneously. 
Practically no oil was spilled, but just a 
little was projected out in the form of 
small drops. On examining the pot after 
each fuse had been blown, it could be seen 
that the flash had been confined to one of 
the four parallel fuses, the wires on the 
other three being broken cleanly in the 
middle, as though they had been cut with 
a knife, though those of the remaining 
one had totally disappeared. This action 
is advantageous, since the arc formed is 
proportional to the amount of metal va- 
porized. The flash did not alwavs occur 
at the same point. The tests were re- 
peated a number of times, with the same 
result and without damage to the porce- 
lain pot. They were severe, and show 
that a multiple oil-break fuse is a relia- 
ble means for protection for cables up to 
a voltage as great as that used in these 
tests.—A bstracted from the Electrical 
Review (London), April 10. 


> 
Coherence. 

In a communication to the Llectrical 
Review (London), a theory is advanced 
in explanation of the behavior of the 
Branly coherer. When a rod of iron is 
traversed by magnetic lines of force, the 
rod will increase slightly in size in a 
direction parallel to the lines of force, and 
when withdrawn from the magnetic field 
it will again assume its normal condition. 
It is known that a simple coherer, consist- 
ing of two electrodes in contact with 
metal filings, will cohere on being brought 
into a magnetic field. When placed in a 
magnetic field, the filings arrange them- 
selves parallel to the lines of force, and 
each increases slightly in length while 
under the influence of the magnetic lines. 
This action is sufficient to bring the par- 
ticles into closer contact, converting the 
coherer into a comparatively good con- 
ductor. When removed from the field, 
the particles regain their original size, 
but retain their parallel position, and a 
jar is necessary to cause complete deco- 
herence; but the author believes that 
there is a slight decohcrence without any 


mechanical aid. 
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Automatic Circuit-Breaker for Charg- 
ing Automobile Storage Batteries. 

A great many users of electric motor 
vehicles have found it difficult to regulate 
the charging of their storage batteries, and 
this is due sometimes to the lack of knowl- 
edge on their own part, and often to the 
inattention of those whose duty it should 
be to properly prepare the cells for power 
service. The need of an automatic device 
which shall be efficient to the degree that 
it will compensate for either unskillfulness 
or lack of care has long been evident. 
The advent of a practical circuit-breaker 
which shall make impossible injury to the 
battery while charging will not fail to 
prove a valuable factor in furthering the 
cause of an already popular but much 
abused source of energy. 

The accompanying illustration shows 
a new circuit-breaker which has been de 
signed for this service after careful ex- 
perimentation along such lines as would 
produce an efficient and trustworthy ap- 
paratus. 

The object of this circuit-breaker is to 
ensure against overcharging of a storage 
battery. The principle of operation is the 
automatic opening of the circuit when the 
charging voltage across the battery ter- 
minals rises to a predetermined point, de- 
pendent upon the nature of the battery 
and its voltage or number of cells. 

For convenient adjustment of point of 
cutout, the device is graduated in volts 
and calibrated at working temperature of 
coil. There are two varieties, differing 
only in the coils, which interchange with 
each other. In one the coil is wound in 
two parts, which, when connected in 
series, adapts the circuit-breaker for use 
in charging forty-cell batteries, and, in 
parallel, for use with twenty-cell batteries. 
The other is a single coil which adapts the 
circuit-breaker for use with ten-cell bat- 
teries. By means of the adjustment, the 
first coil, with the two sections in series, 
is made to include the range of require- 
ments from forty to forty-four cells, in- 
clusive; with the two sections in parallel, 
from twenty to twenty-two cells, inclusive ; 
the second coil from ten to twelve cells, 
inclusive. 

When cool the release will take place 
at a lower voltage than indicated by the 
graduations, so that if charging circuit 
has been unused long enough to allow the 
circuit-breaker coil to cool off, it should 


be temporarily adjusted at a high enough 
cutout voltage to ensure closed circuit for 
about twenty minutes, by which time the 
working temperature will have been at- 
tained and the coil can be permanently 
adjusted to open the breaker at the volt- 
age predetermined for “full battery.” If 
the circuit-breaker is in continuous or 
nearly continuous use this preliminary 
setting would, of course, be unnecessary, 
and resetting would be required only when 
a change takes place in the number of 
cells to be charged. 

The time available for charging is 
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AUTOMATIC CIRCUIT-BREAKER FOR CHARGING 
AUTOMOBILE STORAGE BATTERIES. 
usually enough to admit of the use of a 
relatively low rate, in which case the bat- 
tery will be as full as can be desired before 
the circuit-breaker cuts out, but the use 
of the circuit-breaker also offers an espe- 
cial advantage in those cases where the 
utmost rapidity is required in charging, 
for the device cuts out at the predeter- 
mined voltage whatsoever the charging 
rate, although at very high rates the pre- 
determined voltage is attained when the 
battery is still somewhat short of “ful- 
ness.” The opening of the circuit-breaker 
under these circumstances makes it possi- 
ble to continue the charging at a lower 
rate for the remainder of the available 
time, or until the breaker cuts out again. 
In short, by the intelligent employment of 


this device it is possible to ensure that 
the battery is as full as the available time 
admits without requiring any special 
knowledge and without probability of risk 
of injury to battery. 

For those lead-lead storage batteries 
now ordinarily available, the circuit- 
breaker should be set to release at about 
2.55 volts per cell of battery to be charged. 
For example: For a 20-cell battery the 
circuit-breaker should be set at 51 volts; 
for 44 cells, 113 volts; for 40 cells, 102 
volts. The temporary setting required 
when starting with perfectly cool coil 
should be roughly about ten volts higher 
in each case. 

This gives a very satisfactory control 
of the charging of a battery without the 
necessity of experienced and skilled atten- 
tion. 

Experience has proved that over ninety 
per cent of the injury that has been suf- 
fered by storage batteries in the past has 
been brought about by ignorant or careless 
charging. An instrument which will 
keep constant watch of the voltage of a 
battery and whatsoever the probable 
charging rate will open the charging cir- 
cuit at the point when violent gassing of 
the battery plates commences, is not only 
most convenient and desirable for private 
service, but has become an absolute ne- 
cessity for commercial automobile storage 
battery operation. 

This apparatus is manufactured by the 
Westinghouse Electric and Manufactur- 
ing Company, of Pittsburg, Pa., which 
has for some time been making a specialty 
of electric automobile equipment. 


Automatic Telephone Company's 
Success. 

The Fall River Automatic Telephone 
Company, after charging off depreciation, 
has paid a quarterly dividend of one and 
one-quarter per cent, and has & surplus 
left. The number of subscribers’ stations 
is over 1,000, and applications are being 
received daily. Eighteen months’ opel 
tion of the automatic system, the com 
pany states, indicates that it improves 
with use, while no appreciable wear i 
shown. The expense, as well as the plan 
investment, shows a decided decrease peT 
subscriber with growth of the exchange. 
The increased number of telephones > 
operation has shown no increase 10 a 
ber of troubles, and no necessity for ad 
tional help to take care of the system. 
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Electric Headlight Equipments for 
Locomotives. 

Notwithstanding the remarkable ad- 
vance which has been made in the design 
of locomotives within comparatively re- 
cent years, the equipment, with regard to 
the headlight, has hardly kept pace with 
the conditions as they exist. This has not 
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place the turbine, engine and dynamo at 
some other location on the locomotive, 
setting the headlight case only on the 
smoke arch. To meet this requirement 
a special class of equipment is furnished. 
One of the unique and distinctive fea- 
tures of this equipment is the vertical 
beam of light which is reflected upward 
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Fia. 1.—SectTion or ENGINE HousING, GOVERNOR VALVE AND TURBINE. 


been because of lack of the requisite ap- 
paratus, but rather from a too conserva- 
tive adherence to established equipment. 
From time to time there have been de- 
veloped electric headlights which have 
given more or less satisfaction, but have 
possessed features which the locomotive 
builder has found objectionable, as in- 
terfering with mechanical improvements 
which the locomotive designer regards as 
especially his own. 

The accompanying illustrations show 
some new views of the Edwards electric 
headlight. This has been described be- 
fore in the ELECTRICAL Review, and also 
illustrated. However, this apparatus 
possesses a number of points especially 
worthy of note, and the illustrations here 
shown will give a good idea of the opera- 
tion of the equipment. The motive power 
for this equipment is produced by a steam 
turbine. This is shown very clearly in 
Figs. 1 and 2. Fig. 1 shows a section of 
the engine housing, the governor valve, 
lever valve, steam passage, and section of 
nozzle. The whole equipment is shown 
in Fig. 3. The equipment is mounted on 
a substantial bed-plate, which is secured 
to the housing of the engine. In some in- 
stances, by reason of a short smoke box 
extension or some other mechanical ob- 
struction on the engine, it is desirable to 


by arranging an auxiliary plane reflector 
at an angle of forty-five degrees outside 
of the goggle. This is shown in Fig. 3. 
The auxiliary reflector is placed in such 
a way as to intercept about forty per cent 
of the light issuing from the parabolic re- 
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flector, may be overcome, a translucent 
shade is furnished with this apparatus. 
This shade is located inside the goggle, 
operating in pockets provided for that 
purpose. This shade is manipulated by 
means of a small wire cable, by the en- 
gineer in the cab, and upon the approach 
of a locomotive, after having received the 
warning signal, the engineer is able to 
draw this shade across the light, so that 
the objection above referred to is ob- 
viated. With this arrangement the ver- 
tical beam is not shaded, but constantly 
projects its light upward. 

Referring again to Fig. 1, the turbine 
consists of a metal wheel having a series 
of buckets upon its periphery, and upon 
which steam is allowed to impinge from a 
nozzle. The circular cast-iron housing, 
consisting of two parts which are bolted 
together in such a manner as to form an 
annular channel, in which the wheel re- 
volves, forms the substantial body cast- 
ing of the engine. The shaft at 
either end of the propeller-wheel is 
journaled in hardened and accurately 
ground ball-bearings. The propeller- 
wheel is wholly built up from rolled steel. 
The buckets are made from steel plate, 
die-formed and rigidly interlocked with 
steel plates which form the body of the 
wheel. The nozzle ports are formed in 
a substantial cylindrical bronze casting, 
and the jet port is so shaped that the 
steam is expended down to atmospheric 
pressure before it reaches the wheel 


buckets. 
The engine governor is self-contained, 


Fre. 2.—THE TURBINE AND DYNAMO. 


flector, and direct it upward. The top 
of this shaft of light penetrates to a great 
height, and forms a constant signal, 
which may be seen even though an ob- 
scure curve may render invisible the di- 
rect light. In order that the objection to 
the dazzling glare of the arc light, when 
placed in the focus of a parabolic re- 


and is threaded directly to the outer end 
of the propeller-wheel shaft. This is 
shown in Fig. 1. The centrifugal wings 
rock upon knife edges, their motion be- 
ing retarded and controlled by a heavy 
helical steel spring. The pressure of the 
spring may be easily and quickly adjusted 
to change the engine speed. The motion 
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from this part of the governor is com- 
municated to the valve stem through the 
medium of a simple lever. The valve is 
perfectly balanced, and operates in a 
bronze sleeve. 

The dynamo is of peculiar construc- 
tion, and is designed for this particular 
service. The machine is of four-pole 
type. The magnetic parts are wholly 
constructed from soft rolled steel lami- 
nations, built up to the proper dimen- 
sions, and firmly riveted together. The 
cores, having their pole-pieces integral, 
are key-locked in the yoke. The field 
energizing wire is differentially wound, 
the initial magnetization being derived 
from a shunt circuit. This is slightly 
counteracted by a half turn of heavy wire, 
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vision being made to prevent the oil from 
reaching the wire of the field or arma- 


ture. The dynamo produces an electro- 
motive force at the arc of thirty to thirty- 
three volts, with a current of thirty to 
thirty-three amperes. 

The arc lamp is simple in construction, 
and means is provided to perfectly adjust 
the arc and the focal point of the re- 
flector, and maintain it in that position. 
All bearing surfaces are of ample pro- 
portion, and powerful magnets contribute 
to perfect the control of the carbon feed. 
The balance is such that a smooth and 
steady light is produced, regardless of the 
jar to which it is subjected when the loco- 
motive is under high speed. The carbon 
holder is supported by a universal flexi- 


Fig. 3.—THE ASSEMBLED EQUIPMENT. 


which is connected in series with the ex- 
ternal circuit, but through which the cur- 
rent circulates in opposition to the shunt 
coils. The effect of this combination of 
field circuits is to act as an automatic 
regulator, maintaining the current and 
electromotive force practically constant. 

The armature is of the slotted type, 


the core being built up of thin soft-steel 


discs, thoroughly insulated. The wind- 
ing is chordal, and two sets of brushes 
are used. The wire is insulated with 
woven cotton hose. The commutator is 
carefully made, the best grade of soft 
copper bars being used. Low-recjct 
carbon brushes are employed, and in 
operation have shown great length of life 
The bearings are ample in size, and free 
lubrication is secured by means of loose 
rings hanging from the journal, and ca 

Tying oil from wells cored in the ae 
ings beneath the bearings, special pro- 


resistance 


ble connection, and the carbon is guided 
near its consuming end by a small bell 
crank weighted lever. _ 

This apparatus is manufactured by the 
Edwards Railroad Electric Light Com- 
pany, southeast corner of Sixth and Bay- 
miller streets, Cincinnati, Ohio. 
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Direct-Connected Units for Isolated 
Lighting Plants and Automatic 
Charging Plants. 

In the accompanying illustration is 
shown one of the units built by the 
Meriam-Abbott Company, of Cleveland, 
Ohio. This apparatus is adapted for 
isolated lighting plants, suited for coun- 
try homes, apartment houses, and small 
factorics. The company also makes this 
type of apparatus adapted for recharging 
batteries of electric automobiles, electric 
launches and other similar service. The 
plant starts automatically, it being un- 
necessary to turn the flywheel by hand. 
The engines are water cooled and self- 
oiling from the crank chamber. One of 
the features of this apparatus is the quiet 
running ‘at all loada The exhaust is 
noiseless, and jump spark ignition is em- 
ployed. A flexible coupling is used be 
tween the engine and dynamo. Each 
plant is complete, ready for piping and 
wiring. 

The engine, generator, controller and all 
the automatic safety devices are mounted 
on the same base. The machines are 
built for either gas or gasoline, and the 
dynamos are wound for any voltage. The 
plants can be arranged to automatically 
shut down when used as battery chargers, 
and the current can be regulated by hand 
to any desired amount within the capacity 
of the plant. With the machines used 4s 


battery chargers, an underload circuit- 
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breaker is attached. This will at once 
break all electrical] connections, and shut 
me the instant the current reverses. 

e same device shuts off the fuel and 
an Supply. The engine is of the ver- 
lcal type, the cylinders and pistons being 
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Shipping an 850-Kilowatt Generator 
in One Piece. 

The accompanying illustration shows 

the method of handling a large piece of 
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lar for this service. The engraving is a 
reproduction of a photograph of the 
decorations at a ball given by the Union 
Boat Club, of St. Louis, Mo. 


LIGHTERING AN 850-KILUWATT GENERATOR, WEIGHING FiFty-stx Tons. 


apparatus under difficulties. Owing to 
the difficulty of the assembling and re- 
fitting of a large generator it has been 
necessary to move this in one piece. 

Rossiter, MacGovern & Company, New 
York city, purchased eight of these 
generators from the Metropolitan Street 
Railway Company some time ago. From 
time to time announcements have been 
made of the disposal of these in different 
parts of the country. 

The accompanying illustration shows 
an 850-kilowatt generator weighing fifty- 
six tons being put on board a lighter at 
the dock at the foot of Twenty-seventh 
street, New York city. 

Rossiter, MacGovern & Company has 
excellent facilities for handling ap- 
paratus of every description and not only 
buy and sell both new and second-hand 
machinery, but also has facilities for 


making all manner of repairs. 
E> 


Decorations with Incandescent 
Lamps. 

The accompanying illustration shows 
the remarkable extent to which a decora- 
tion with incandescent lamps may be car- 
ried. The use of small multicolored in- 
candescent lamps has become very popu- 


The entire scheme of decoration con- 
sisted of southern smilax and poppies. A 
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of the room, and at the other end the 
initials “U. C.” made of “Elblight” 
cable balances the effect of the large 
Poppy. 

Throughout the room each lamp is sur- 
rounded by an artificial poppy, and the 
effect produced elicited universal admira- 
tion. The great flexibility of the twin 
conductors of the “Elblight” system, is 
made of practical service in this form of 
work. The St. Louis agent of the 
Klblight Company of America, Messrs. 
K. H. Abadie & Company, planned and 
executed the entire decoration. 

Sees Pore 

The St. Louis Exposition Power 

Plant. 

The 500-horse-power Duerr marine 
boiler, which was taken out of the battery 
of boilers of the German man-of-war 
Sachsen for exhibition at the Louisiana 
Purchase Exposition, raised steam for the 
first time on April 22, and operated the 
300-horse-power, high-speed, automatic, 
tandem-compound engine supplied by the 
Buffalo Forge Company, of Buffalo, N. Y. 
This was the first work done by the pre- 
exposition power plant. Besides the 
Duerr boiler and the Buffalo engine 
there were placed in operation a 200- 
kilowatt alternator, built by the 
Stanley Electrical Manufacturing Com- 


pany, of Pittsfield, Mass., a Sorge- 
Cochrane feed-water heater and puri- 
fier and two Duplex — steam-driven 


boiler feed pumps with a capacity of 100 
gallons per minute against a boiler press- 
ure of 150 pounds to the square inch, 
furnished by the National Steam Pump 
Company, of Upper Sandusky, Ohio; all 
these machines were entered as exhibits 
in the machinery department. Two Mor- 
rin-Climax water-tube boilers with a com- 
bined rating of about 700 horse-power, 
supplied by the Clonbrock Steam Boiler 


SOUTHERN SMILAX AND POPPIES WITH INCANDESCENT LAMPS. 


huge poppy with a bunch of lights inside 
hung down from the ceiling at one end 


Company, of Buffalo, N. Y., are now be- 
ing installed. 
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The Standard Paint Company Gives 
a House Warming to Its 
Employes. 

The Standard Paint Company, of 
South Bound Brook, N. J., gave a house 
warming to its employés in celebration 
of the opening of an extensive addition to 
its factory plant, on the evening of Wed- 
nesday, April 22. 

The company was organized in 1886 
and took over a small building which had 
been occupied as a planing mill. From 
this modest beginning the company has 
developed, until now about seventy-five 
per cent of the ten acres of land which 
the company owns on both sides of the 
Delaware and Raritan Canal have been 
built upon. 

The new building which the company 
has just completed is 182 feet long and 
seventy-five feet wide. This is a two and 
three-story building, the main bay being 
two stories with a three-story L. The 
building is of substantial mill construc- 
tion, the walls being of heavy brick 
masonry, and the roof of slow-burning 
material. This new building will not mean 
the manufacture of any new product, but 
it is necessary to accommodate the in- 
creasing demand for the specialties which 
the company now manufactures. The 
company is one of the pioneers in the 
manufacture of insulating compounds 
and paint preparations. ‘The three 
specialties which the company now manu- 
factures are liquid insulating com- 
pounds, water-proof insulating paper, 
and water-proof and weather-proof in- 
sulating “Ruberoid” roofing. 

The works of the company are driven 
entirely by electric motors, the company 
having a small plant which generates all 
of the current necessary for the lighting 
and power uscd in all of the factories. 
In the boiler room there are two Bab- 
cock and one Root boiler, anc in the en- 
gine room an American Ball generator 
is direct driven by an American duplex 
engine, built by the American Engine 
Company, of Bound Brook, N. J., giving 
240 volts and 340 amperes. As an 
emergency apparatus there is a Western 
Electric Company generator, belt-con- 
nected to a small engine, this being capa- 
ble of giving 220 volts and 180 amperes. 

The location of the Standard Paint 
Company’s factories gives it excellent 
facilities for the prompt reception of raw 
material and also for the prompt ship- 
ment of the finished product. The com- 
pany has docking room which extends 
400 feet on either side of the canal. This 
feature has been of great practical bene- 
fit in the development of the company’s 
works. 
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The present officers of the company are 
Mr. Ralph L. Shainwald, president, Mr. 
Max Drey, vice-president, and Mr. Felix 
Jellenik, secretary and treasurer. Mr. 
L. C. Rugens has been superintendent of 
the works for fourteen years. 

The new building was tastefully 
decorated by the hands employed in the 
factories, and about 300 of the employés 
and their guests were in attendance; a 
good orchestra furnished music for the 
dancing and a collation was furnished by 
the company during the evening. A large 
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SMALL DIRECT-CURRENT MOTOK. 


sixteen-horse-power electric vehicle, owned 
by the company, conveyed the New 
York and Philadelphia visitors from the 
station to the works. A number of per- 
sons prominent in the electrical field were 
present, and these were graciously re- 
ceived and heartily welcomed by Mr. J. 
N. Richards, general sales agent and 
manager of the New York office; Mr. F. 
F. Vandewater, purchasing agent of the 
company; Mr. Alfred F. Georgi, cashier, 
and Mr. Paul M. Wade, advertising man- 
ager, and the officers above named. 


“+ 
i -> > A * 
< * 
- A 
s a 
Ór an 
“A 
3 * 
y te 
> 1 
r se ~2 
? ap 
= fa 
f v 
J r Pd 
"r 
Ù 
~ 


x = a oad p ? ‘aA 
TOLTZER-GAROT ona - = 
a: 


T 
e pe y — ae reek ae 
5 X AA ` z s 


“a 


Daada i AT 


SMALL DIRECT-CURRENT JALOTOR. 


Small Direct-Current Power Motors. 


While there is on every hand apparent 
evidence of the growing popularity of the 
motor drive, it is only within recent years 
that the manufacturer of electrical ap- 
paratus has made any special effort to 
produce motors of extremely small capac- 
ities. In such small units, motors have 
been confounded with the idea of being 
used as a toy, rather than as a piece of 
commercial apparatus. The adaptability 
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of small motors, however, has been largely 
enhanced by the increasing refinements 
of mechanical design in small apparatus, 
such as dentists, physicians or special 
artisans may require. With the view of 
placing on the market a line of small 
motors which would prove available for 
these special uses, the Holtzer-Cabot 
Electric Company, Brookline (Boston), 
Mass., has designed the motors shown in 
the accompanying illustrations. 

These motors range in 
size from one-tenth to 
one-fifth of a horse- 
power. The approxi- 
mate speeds range from 
1,200 to 2,200 revolu- 
tions per minute. The 
accompanying illustra- 
tions give a good idea of 
the lines and construction 
of these little machines. 
Owing to their small size, 
they may, in most cases, 
be operated without start- 
ing devices, and are therefore found 
particularly adaptable to small automatic 
machines and signaling apparatus which 
has to be started from a distance. 

The field ring is of special soft steel, 
and the poles are provided, even in the 
smallest size, with a shoe which aids in 
holding on the field coils and assists in 
commutation. The shafts are of crucible 
steel, ground carefully to gauge, and the 
bearings are of hard-drawn prosphor- 
bronze. The commuta- 
tors are of pure copper, 
insulated with mica, and 
the armature cores are 
laminated and drum 
wound. Grease-cup lubri- 
cation is used on all the 
smaller sizes, the grease 
being carried down the 
shaft by means of a pin, 
affording a very success- 
ful oiling arrangement. 

Particular attention is 


. = f called to the box brush- 


ae holder. This construction 


has proven, for small 
machines, the best which 
this company has used. 
The feed of the brush is parallel and the 
latch which presses the brush on to the com- 
mutator is prevented from striking the 
commutator as the brush wears away by a 
small point projecting from the body of 
the brush-holder. This is a valuable fea- 
ture in a motor which must run for a 
considerable length of time with no at- 
tention. These machines may be sup- 
plied either in the semi-enclosed or com- 
pletely enclosed form. In the latter case 
a housing which fits neatly over the com- 
mutator prøtečts the inner from 
dusty moisture or mechanical injury. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


MORE CAPITAL FOR BIRMINGHAM LIGHT COMPANY—At a 
meeting of the stockholders of the Birmingham Railway, Light 
and Power Company it was unanimously resolved to increase the 
capital stock by $1,000,000, this stock to be added to the preferred 
stock, making it $2,500,000. The common stock remains $3,500,000. 
‘The increase will be made at once. The object of the increase is 
for the benefit of extensive improvements under way and proposed. 


ELECTRIC ENTERPRISE IN MEXICO—The Compania de Fer- 
rocarriles del Distuto Federal—the Mexico Electric Tramways 
Company, Limited—which operates the extensive electric traction 
system in the city of Mexico, and its immediate vicinity, is about 
to construct a line between Lorento and Buenavista—two suburbs 
of the Mexican capital. The Rey del Oro Mining Company, which 
operated extensive mines in the state of Sonora, Mexico, proposes 
to construct an electric railway, over 200 miles long, to run from 
its properties to the Southern Pacific Railroad. Power will be 
‘derived from a waterfall located in the immediate vicinity of the 
east terminus. 


WOULD FURNISH MACON, GA., WITH ELECTRIC POWER— 
A corporation is under organization in Milledgeville which is en- 
deavoring to put 10,000 horse-power into Macon from the Mil- 
ledgeville plant. The new company is known as the Milledgeville 
Electric Company, and will harness the water power at Furman 
Shoals on the Oconee River. A dam will be built at the falls which 
is to be thirty feet high. The falls are twenty-five feet. The new 
company bought out the old Milledgeville Telephone Company. 
Hon. Julius Horne has resigned the mayoralty of Milledgeville, as 
he is interested in the new company. Mr. J. N. Talley and Mr. 
Henry Horne, of Macon, are interested in the new enterprise. 


TO AUTHORIZE CHICAGO TO OWN STREET RAILWAYS— 
The Chicago House Committee on Municipal Corporations has 
agreed upon a bill authorizing every city in the state to own, con- 
struct, purchase, mortgage and lease street railways. It provides 
for leasing not longer than twenty years to any company incor- 
porated under the general corporation act of Illinois, but no city 
can do anything toward the construction of a railway without the 
sanction of a three-fifths vote of the electors. Bonds can be issued, 
or in lieu of them certificates of indebtedness, but not unless 
authorized by a majority vote of the people. Fundamentally the 
bill is intended to permit the city of Chicago to own the present 
system of street railways. 


RAILWAYS IN NEW MEXICO—The Roswell Transit Company 
has been incorporated in Santa Fe, to build an electric railway, a 
lighting plant and to construct a waterworks system. The capital 
stock is $100,000. The Alamogordo Street Railway Company also 
has been organized with the following stockholders and who also 
compose the board of directors: Arthur P. Jordon, William Hodge, 
Samuel E. Pelphrey, Benjamin Sherrod, Thaddeus H. Clayford, 
Robert H. Price, all of Alamogordo, and Frank Avis, of Phenix, 
Ariz., the capital stock is $50,000. The company is to build and 
operate a street railway and an electric light system. It may buy, 
sell and deal in houses, structures, lots, lands, orchards and parks, 
as well as develop water rights and deal in notes. 


POWER PLANT ON NORTH COW CREEK, REDDING, CAL.— 
Work has been commenced on the new power plant of the North- 
ern California Power Company on North Cow Creek in this county. 
It will be capable of generating 40,000 volts. The company already 
has a plant at Shingletown in this county which generates 20,000 
volts and which is now furnishing power and light to Redding, 
Red Bluff, Corning, Willows, Keswick, De La Mar and other towns 
in Tehama, Shasta and Glenn counties. The new Cow Creek plant 
will be double the capacity of the one now in service, and will make 
the Northern California one of the very largest power companies 
in the state. The new power station will be completed before the 


close of the year, and the company will at that time widen its 
fields of operation, reaching still farther down the Sacramento 
Valley to find customers. 


GREAT FALLS POWER—The preliminary arrangements for the 
future development of the Great (Caney) Fork Falls power plant 
at Rock Island, twelve miles northeast of McMinnville, are being 
made as rapidly as possible. The dam across Caney Fork River 
will be about forty-five feet high and three-quarters of a mile long 
on top. It will be built of stone cut from the bluffs on either side 
of the river. The company has bought up most of the land that 
the water will cover and will buy it all before the dam is com- 
pleted. All the timber that will be covered by the water will be 
cut and sawed into lumber for the use of the plant. The water 
will be backed up and around into the bend of Collins River, and 
will be siphoned across the bluff at the narrows below the falis, 
making a direct fall of eighty-three feet on the wheels. It haa 
been estimated that it will take eighteen months or two years to 
complete the work, and will require 500 or 600 stone and brick 
masons. This plant will cost something like $2,000,000 and will 
give employment to 3,000 or 4,000 workmen. This will be the 
largest power plant in the South. 


A NEW KENTUCKY INTERURBAN LINE—Plans have been 
set on foot by the boards of directors of the Nashville 
& Columbia and Nashville & Gallatin Interurban Electric 
Railways for the expenditure of $3,000,000 in Middle Ten- 
nessee during the next year. Every share of stock of both 
companies was represented at the meeting, and a board of 
directors was elected by each company. The two boards are identi- 
cal, and will be continued as the board of the Tennessee Interurban 
Electric Railway, when the consolidation is made. The companies 
now have a nominal capital of $50,000 each, and it is the purpose 
of the companies under the consolidation to increase that amount 
to $3,000,000. The consolidation will be effected as soon as practi- 
cable. The directorate which was elected is as follows: J. P. 
Greener, J. H. McMillin, R. P. Webb, Hillary House, J. F. 
Brownlow, Joseph Parks, of Franklin; D. K. Spillers, of Gallatin; 
Joseph P. Fulcher, W. J. Whitthorne, of Columbia; J. H. Connor, 
Frank Haskel and C. W. Ruth. In addition to the members of the 
directorate present, E. T. Chrisman, Frank P. Bond and Douglas 
Wikle attended the meeting. Of the directorate, J. P. Greener, 
R. P. Webb, Hillary House and J. F. Brownlow were not present at 
the meeting. They have recently acquired stock in the companies, 
and the transfer was ratified at the meeting. 


MORE BAY POWER COMPANY LINES FOR BUTTE, MONT.— 
It has been announced in Oroville that before long there will be 
landed at the depot in Oroville 350 carloads of material for the 
construction of a power line from the Butte Creek line to French 
Creek. The point at which the lines will connect is presumably 
at Sundale, about four miles from Oroville; though two other lines 
of survey are being run, one from Wick’s ranch, six miles from 
Oroville, and another from Pentz, six miles beyond. The first use 
to which this new line will be put is the transmission of current 
from the Butte Creek line for power and lighting purposes in the 
construction of a plant at French Creek. The second use will be 
the transmission of power generated at the last named place after 
the completion of the work of construction. Where the service 
of the Butte Creek power will probably be of greatest utility is 
with construction of a tunnel through the mountain from French 
Creek to Little North Fork. Undoubtedly much of the way will be 
through hard bedrock, and this will furnish a cheap and effective 
power for drilling by machine, as well as for other purposes. The 
object of the proposed tunnel is to tap Little North Fork and dis- 
charge it into French Creek, the waters of which latter would 
likely be insufficient during the dry season; for, it is said, the com- 
pany was unable, or thought it not advisable, to build as large a 
reservoir as was at first intended. Its plan is, however, to build 
a large dam. 
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ELECTRIC RAILWAYS. 


COLUMBIA, IND.—The city council has granted a fifty-year 


franchise to the Northern Traction Company, to operate an elec- 
tric road. 


CLEVBLAND, OHIO—It is rumored that the controlling inter- 
est of the Springfield & Xenia Traction Company has been sold to 
agents representing the Bushnell syndicate, of Springfield. 


NEW CARLISLE, IND.—The Chicago & Indiana Air Line Elec- 
tric Railway Company has begun the construction of the road from 


South Bend to Michigan City, and the work will be pushed as 
rapidly as possible. 


MADISON, WIS.—The Milwaukee & Southern Railway Com- 
pany has filed articles of incorporation with the Secretary of State, 
its purpose being to operate a railway from Milwaukee to East 
St. Louis. The company is capitalized at $50,000. 


JANESVILLE, WIS.—The Janesville Traction Company, com- 
posed of eastern capitalists, has been granted a franchise to con- 
struct a railway through Janesville, and from Janesville to Madi- 
son. The road will be built within a year, it is said. 


PITTSBURG, PA.—The Wetzel & Tyler Railroad Company, of 
this city, has been incorporated with a capital of $250,000, to 
operate a traction line from New Martinsville to Sistersville. The 
incorporators are Thomas A. Watkins, John P. Gangwisch, Jr., 


Henry H. French, Robert Miller and George R. Wallace, all of 
Pittsburg. 


EDWARDSVILLE, ILL.—The Cairo Electric and Traction Com- 
pany has been organized with a capital of $150,000, and will take 
over the business of the two companies operating in Cairo at 
present. The new company will operate the street railway and 


furnish lighting. The railway will be extended and the lighting 
plant will be enlarged. 


ALBANY, N. Y.—The state board of railroad commissioners has 
authorized the Buffalo, Dunkirk & Western Railroad Company to 
increase its capital from $305,000 to $3,500,000, and to issue first 
mortgage bonds of $3,500,000. The company proposes to construct 


and operate an electric railway system, connecting Westfield, 
Chautauqua County, with Buffalo. 


ST. LOUIS. MO.—According to the present plans of the St. 
Louis Transit Company, a new power-house will be built in East 
St. Louis, and the power carried across the river by means of 
cables. This improvement is deemed necessary to furnish trans- 
portation for the large crowds expected during the World’s Fair. 
The present horse-power furnished by the Transit company is 


35,000; the new power-house will increase this to 75,000 horse-power 
daily. 


OSKALOOSA, IOWA—The Iowa, Illinois & Wisconsin Inter- 
urban Railroad Company has been organized with a capital stock 
of $750,000. The company will build an electric line from 
Dubuque to Plattsville, Wis., a distance of thirty miles. 
cers of the company are Peter Keine, Dubuque, president: S. B 
Howard, New York, vice-president; C. H. Eighmey, Dubuque, trans- 
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ELECTRIC LIGHTING. 


LITTLETON, COL.—A franchise for an electric light plant has 
been granted to Nelson Rhodes, Jr. 

NORTH ADAMS, MICH.—North Adams has decided to bond 
for $3,000 for an electric light plant. 

BARTOW, FLA.—The electric light plant has been acquired 
by the city, and $10,000 will be spent in improvements. 

NEWROADS, LA.—W. H. Fleming, of New Orleans, has been 
granted the franchise for installing the electric and water plant. 


MUSCATINE, IOWA—A fund is being raised here for the pur- 


pose of erecting an electric light plant. Local men are subscribing 
largely. 


LAMBERTVILLE, N. J.—The common council has granted a 
one-year franchise to the Hunterdon Electric Company, for lighting 
the streets. 


HARRISBURG, PA.—The Philadelphia & Reading Railroad will 
build and operate an electric light plant at Rutherford, to light 
the Rutherford yards. 


WASHINGTON, PA.—The Washington Electric Heat and 
Power Company will build a large addition to its power-house. 
Work has already been begun. 


HOBOKEN, N. J.—The big $400,000 power plant of the New 
Jersey Traction Company, in Newark, will shortly be completed. 
The completion will add a great deal to the transportation facili- 
ties of Jersey City, as well as Newark. 


NEW DECATUR, ALA.—Cincinnati, New York and Boston 
capitalists have purchased the gas and electric plants, and will in- 
crease and improve them to the extent of $50,000. 


WEST CHESTER, PA.—It is stated that the West Chester 
Street Railway Company will, within a year, erect a large power 
station at Lenape for the transmission of power to its lines. 


MEMPHIS, MO.—J. P. Craig has sold the electric light plant 
here to a party of men which will incorporate under the name 
of the Memphis Electric Light Company, with a capital of $10,000. 


ALLENTOWN, PA.—The St. Regis Light and Power Company 
has been incorporated with a capital of $50,000. The directors are: 
W. T. O'Neil, H. E. O'Neil and W. b. Babcock, of St. Regis Falls. 


OBERLIN, OHIO—The Oberlin Light and Heating Company 
has been granted two franchises, both for a period of twenty- 


five years, one for a heating plant, and the other for a lighting 
plant. 


SARATOGA SPRINGS, N. Y.—The Hudson Valley Railway 
Company is building an addition to its Queensbury power station. 


As soon as this plant is complete the company will generate 1,800 
horse-power. 


YAZOO CITY, MISS.—An agreement has been reached whereby 
the Yazoo Improvement Company has accepted the city’s offer of 
about $30,000 for its system of sewerage, electric light and water- 
works. The city will make many improvements. 

m eae fe a Senate has passed a resolution author- 
capital st ord Lighting and Water Company to increase its 

p stock from $100,000 to $600,000. The corporation is also 
empowered to issue 


bonds to a maximum of $500,000. 
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ELECTRICAL SECURITIES. 


With the continued lack of animation which is characterizing 
speculative operations in Wall Street, the hope is becoming less 
definite each week that there will be a spring boom this year. 
While the quick recovery from the apprehension caused by the 
Northern Securities decision seemed to bid fair to a promising 
activity, the rally did not amount to anything which would bring 
it up to a normal condition. It is freely quoted that the Northern 
Securities decision and the money outlook have practically put an 
end to any stimulation of the stock market’s activity through the 
formation of large combinations, and it is also stated that the de- 
cision, as rendered, has been responsible for the postponement of 
several important propositions. 

The opening and occupation of the New York Stock Exchange 
in New York city was quite an important event of the week, and it 
was hoped that this would give a new impetus to trading in this 
financial centre. 

The last bank statement is rather better than recently, and 
showed that the cash gains from the movement of money to New 
York were greater than at any time so far this spring. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING APRIL 25. 


New York: Closing 
Brooklyn Rapid Transit...............00-. 65 
Consolidated Gas....... ccc cence cer cence 212% 
General Electric............... ccc eee eee 193 1 
Kings County Electric................... 150 
Manhattan Elevated.......... ree ere 140% 
Metropolitan Street Railway.............. 129% 
New York & New Jersey Telephone...... 163 


Westinghouse Manufacturing Company... 210 
A dividend of 1% per cent will be paid by the Westinghouse 
Electric and Manufacturing Company, on May 15, to stockholders 
of record at the close of business on April 30. 


Boston: Closing. 
American Telephone and Telegraph...... 162% 
Edison Electric Illuminating.............. 275 
Massachusetts Electric..............c008. 88% 
New England Telephone.................. 1351 
Western Telephone & Telegraph preferred 96% 

Philadelphia: Closing. 
Electric Company of America.......... 9,5 
Electric Storage Battery common........ 74 
Electric Storage Battery preferred....... 74 
Philadelphia Electric.................000. 7% 
Union Traction................ ccc cee eee 46%, 
United Gas Improvement............... 107% 

Chicago: Closing 
Chicago Telephone................ . 147% 
Chicago Edison Light..................4- 150 
Metropolitan Elevated preferred......... 75 
National Carbon common................ 241% 
National Carbon preferred............... 96%, 
Union Traction common................- 6 
Union Traction preferred................ 22% 


TELEPHONE AND TELEGRAPH. 


HUDSON, S. DAK.—A rural telephone company has been organ- 
ized by a number of farmers in this vicinity. 

FRANKFORT, KY.—The Bracken County Telephone Company, 
with $10,000 capital stock, has filed articles of incorporation. 

RICHWOOD, WIS.—The Richwood Telephone Company has 
been formed by John Thaner, E. Krueg, H. Jouger and Frank Petri. 

ELSBERRY, MO.—It is stated that a telephone exchange and 
an electric light plant are to be installed here within the next 
year. 

HARVEY, N. DAK.—A company has been formed at Wimbledon 
for the purpose of putting in an electric plant and a county sys- 
tem of telephones. 

WEST ALEXANDER, PA.—A concern known as the West 
Alexander Mutual Telephone Company has been organized by W. F. 
Moore and S. B. Chambers. 

TOMAH, WIS.—The Ontario-Wilton Telephone Company has 
been organized with a capital stock of $5,000, and an exchange is 
to be installed in Wilton shortly. 

MACON, MO.—The stockholders of the Nevada Telephone Com- 
pany have elected Theodore Gary, president and manager; Dr. 
L. M. Thompson, vice-president, and W. T. Ballagh, secretary. 
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EMPORIA, VA.—A charter has been granted by the Circuit 
Court to the Weyers Cave Telephone Exchange, capital $5,000, 
owned by farmers of Augusta County. J. B. Kagey is president. 


STROUDSBURG, PA.—At a meeting of the Monroe Telephone 
Company, held recently, the following directors were elected: J. S. 
Schoonover, E. F. Peters, C. B. Staples, W. A. Erdman and B. D. 
Hursh. 


RICHMOND, MO.—The Stet, Rockingham & Norborne Telephone 
Company held its annual meeting at Stet recently, when it was 
voted to increase the capital stock of the company from $5,000 to 
$15,000. 

CINCINNATI, OHIO—The Sunday Creek Valley Telephone Com- 
pany, of Gloucester, has filed articles of incorporation, with a capi- 
tal stock of $50,000. The incorporators are: G. E. Turner, A. F. 
Turner, G. W. Rose and A. B. Allen. 


PERSONAL MENTION. 


MR. K. C. RANDALL, electrical engineer with the Westing- 
house Electric and Manufacturing Company, Pittsburg, Pa., was 
in New York city on Tuesday, April 26. 


MR. FRANCK Z. MAGUIRE, of the Maguire Manufacturing 
Company, London, England, is making a visit to the United States, 
stopping in New York city during the past week. 


MR. WALTER CARY, Milwaukee, Wis., vice-president of the 
Milwaukee Electric Company, is visiting East for a brief period, 
looking after the interests of the developing business of his com- 
pany in this territory. 

MR. R. R. GOVIN, of H. B. Hollins & Company, has been made 
president of the receivers organization of the Chicago Union Trac- 
tion Company. Mr. James H. Eckles, former controller of the 
currency, has been elected treasurer, and clerk of the court Mar- 
shall P. Sampsell, secretary. 


DR. W. M. HABIRSHAW, of the India Rubber and Gutta 
Percha Insulating Company, has recently completed a long trip 
through the West Indies and the southern states. Dr. Habirshaw 
has now returned to New York, and his holiday, it is announced, 
has been of great benefit to him. 


DR. ADOLF FRANKE, the technical director of the Siemens & 
Halske Company, of Berlin, is making a visit to the United States, 
and will spend a few weeks in this country. Dr. Franke has put 
in service the longest Pupin telephone circuit which has been in- 
stalled—450 miles—from Frankfort to Berlin. 


MR. L. G. MARTIN, electrical engineer of the Okonite Com- 
pany, has gone to Manila, P. I., to superintendent the laying of 
the cable and land lines supplied by his company for the new 
Pacific cable to that point. It is expected to have the cable in opera- 
tion between Manila and Honolulu by July 4 of this year. 


MR. A. A. THRESHER, Dayton, Ohio, was a New York visitor 
last week, assisting Mr. Smith, his eastern manager, in arranging 
for new and larger headquarters. Under Mr. Thresher’s able and 
energetic management, the Thresher Electric Company has become 
one of the leading electrical manufacturing companies of the Mid- 
dle States and is crowded with business. 

MR. JAMES SWINBURNE has formally resigned the presi- 
dential chair of the British Institution of Electrical Engineers. 


He has done this in order that Mr. Robert Kaye Gray, who is very 


closely associated with telegraphic work, might be installed in 
sufficient time to allow of his organizing the entertainment of the 
members of the telegraph congress, which will be held in London 
in May and June next. 


OBITUARY NOTICE. 


MR. EDWARD TREMLETT CARTER, editor of the London 
Electrician, died at Clevedon (Somerset), England, on April 16. 
Mr. Carter was born at Calcutta, India, April 26, 1866. He was 
educated privately at Bristol, and at Merchant Venturer’s College, 
and afterward at University College. In 1885 Mr. Carter was 
appointed lecturer at the school of Electrical Engineering, Han- 
over Square, London. He was a prolific writer on mechanics and 
engineering, and in 1893 he joined the editorial staff of the Elec- 
trician, and in 1897 he was appointed editor-in-chief. He was a 
member of the British Institution of Electrical Engineers, the 
Société des Ingenieurs Civils de France, and a Fellow of the Royal 
Astronomical Society, and of the Physical Society of London. 
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INDUSTRIAL ITEMS. 


THE OHIO ELECTRIC COMPANY, Cleveland, is preparing to 
offer during the coming season, an improved fan motor, battery- 
power combination. 


THE LYON METALLIC MANUFACTURING COMPANY has 
moved from 137 and 139 Fulton street, Chicago, Ill., to its new 
building at 18 and 20 South Ann street. 


THE OSBORN-MORGAN COMPANY, Cleveland, is said to be 
busy to its full capacity in the manufacture of the “O.-M.” types 
of arc lamps which it has this season put on the market. 


THE UNITED STATES CARBON COMPANY, Cleveland, ad- 
vises that it is building a large addition to its factory for the manu- 
facture, on a larger scale, of electric light and battery carbons. 


THE WILLARD STORAGE BATTERY COMPANY, 49 Ward 
street, Cleveland, has issued an interesting pamphlet descriptive 
of the Willard type of batteries as adopted for automobile service. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., is dis- 
tributing a new fan catalogue, listing a complete line of direct and 
alternating-current fans. This catalogue will be mailed promptly 
upon application. 


THE FRANK PRESBREY COMPANY, advertising expert, an- 
nounces its removal from Nos. 12 to 16 John street, to Nos. 3 to 7 
West Twenty-ninth street, New York city. The new telephone 
number will be 1562 Madison Square. 


THE ELECTRICAL MATERIAL COMPANY, Baltimore, Md., 
is the general sales representative for the Duncan Electrical Manu- 
facturing Company. The Electrical Material Company will be 
pleased to furnish information with regard to the apparatus which 
it will handle. 


A. D. GRANGER COMPANY, New York and Philadelphia, 
manufacturer of the “Star” safety tube boilers, has just issued 
bulletin No. 2. This describes and illustrates the “Star” gafety 
water-tube boilers for power, steam heating and hot water heat- 
ing. This bulletin will be sent to interested parties on request. 


THE CLIFTON MANUFACTURING COMPANY, 308 West street, 
New York city, carries a large stock of fireproof insulating com- 
pound and insulating tape. Mr. H. C. Adams, Jr., has been ap- 
pointed general sales agent, at the above headquarters. The Clifton 
Manufacturing Company has offices also in Boston and Chicago. 


THE PROMETHEUS ELECTRIC COMPANY will move its 
offices to handsome quarters at 39 Cortlandt street, and the factory 
will move into larger quarters at 81 Dey street, during the early 
part of the month. In the new quarters the company will have 
better facilities for turning out its line of heating and cooking 
apparatus, for which there is an increasing demand. 


THE FLEMING SLATE COMPANY has erected a large mill 
for the manufacture of slate products at its quarries at Poultney, 
Vt. The company has installed a complete outfit for making every 
variety of slate manufactured, and for marbleizing and other spe- 
cial finishes. The capacity at present is about 50,000 feet per day, 
but this, it is expected, will be greatly increased during the fall. 


THE BARNUM & BAILEY CIRCUS has recently arranged for 
seventy Nernst lamps, ranging in size from the one-glower to the 
six-glower type, for the purpose of illuminating the large canvas 
pavilions. To furnish current for operating the Nernst lamps, 
Barnum & Bailey has purchased special engines to generate power. 
The circus will also use Nernst lamps exclusively for display ad- 
vertising. 


THE ALLIS-CHALMERS COMPANY, Home Insyrance Build- 
ing, Chicago, Ill., states that the volume of business on the books 
of the company to-day far exceeds that of any time since its 
organization, notwithstanding the fact that the output of the plant 
has been increased to a large extent. At the last meeting of the 
board of directors in New York, April 15, the regular quarterly 
dividend of one and three-quarters per cent was declared on the 
preferred stock. 


THE UNITED STATES PULLEY COVERING COMPANY, 212 
Washington street, New York city, is the manufacturer and sole 
owner of “Solvonon.” This is a preparation which is used for 
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covering both metal and wooden pulleys, and it is claimed will 
prevent the slipping of belts, and at the same time remove from 
them surplus oil. This material is sold in any quantity at a nomi- 
nal price per square foot. The company will be pleased to supply 
illustrated literature on request. 


THE STROMBERGCARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill, has begun 
the erection of a second factory in Rochester, which will be en- 
gaged in the manufacture of telephones. The plans call for a 
factory having 200,000 feet of floor space and capable of turning 
out 2,000 telephones per day. The company reports having secured 
contracts from the following companies: The Home Telephone 
Company, Kansas City, Mo., for 6,500 central energy telephones ; 
Troy, Mo.; Orrick, Mo.; Gillman City, Mo.; Crestline, Ohio; Har- 
risonville, Ohio. and Summerfield, Ohio. 


THE GOUDEY-McLEAN COMPANY, engineer, announces that 
from May 1, 1903, its offices will be located at 120 Liberty street, 
New York city. With increased capital and facilities, the company 
will continue to operate as the foreign department of American 
manufacturers syndicating the export interests of many well-known 
firms. The company will also act as agent for the distribution and 
sale of electrical apparatus and material in both the export and 
domestic branches. The officers for the ensuing year will be: 
Robert McLean, president; Edward E. Goudey, vice-president and 
general manager; Laurence W. Miller, secretary; William D. Van- 
derbilt, treasurer. 


THE ELECTRIC CONTRACT COMPANY has opened head- 
quarters in its new building, Nos. 202 and 204 Centre street, New 
York city. With greatly increased facilities, the company will be 
able to promptly handle orders of any magnitude. One of the 
specialties which this company has recently secured the agency 
for is the Williams sparking apparatus. Other popular apparatus 
which this company handles are pocket flashlights, electric time 
clocks, annunciator apparatus, and many other electrical acces- 
sories. Mr. Collin Armstrong is the president, and Mr. August H. 
Vanderpoel is the treasurer of the company.. Mr. C. P. Skinner 
is the sales manager. 


THE ELECTRIC STORAGE BATTERY COMPANY, of Phila- 
delphia, Pa., manufacturer of the exide battery for electric vehicles, 
has recently placed on the market a new battery for sparking pur- 
poses. The great increase in the use of gasoline vehicles has con- 
vinced the company that a reliable sparking battery, which will 
furnish a “fat and hot” spark, will be greatly appreciated. The 
company has placed on the market a number of sizes, which are 
found fully described in a pamphlet recently issued by the com- 
pany, giving capacities, weights and dimensions of the different 
types. A copy of this will be forwarded upon application to the 
Electric Storage Battery Company at any of its sales offices. 


WBSTINGHOUSE, CHURCH, KERR & COMPANY, New York, 
will install a 330-horse-power Westinghouse compound engine for 
generator driving at the plant of the Electrical Supply Company, 
Lima, Peru. Two 100-horse-power generating outfits have also 
been supplied to the Negociacion Minera de Promontorio Durango, 
Mexico, and to S. Pearson & Son, Limited, Salina Cruz, Mexico. 
The Mexican National Iron and Steel Company, also located at 
Durango, Mexico, will install a forty-five-horse-power compound 
engine for general power work, and a 150-horse-power Westing- 
house compound engine-type outfit will be installed by the 
Michaelis Hallenstein & Company, Victoria, Australia, for lighting 
and power work. 


THE CONTINUOUS RAIL JOINT COMPANY OF AMERICA, 
represented by Messrs. George G. Frelinghausen and Frederick T. 
Feary, has concluded the purchase of about twenty acres‘of land at 
Troy, N. Y., with the rolling mills, machine shops, and numerous 
other buildings formerly owned by the Troy Steel Company, part of 
which it has been operating under lease for the past three years. 
The property has a dock frontage on the Hudson River, and the New 
York Central Railroad runs through it. A new switch has just been 
completed from the New York Central Company’s tracks around 
the rolling mill. The plant will hereafter be known as the Albany 
Iron and Steel Works Department of the Continuous Rail Joint 
Company of America. The output of the products of the com- 
pany will be greetly increased. The general offices will remain in 
Newark, N. J. 
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FAN MOTORS A GOOD INVESTMENT. 

The fan motor has ceased to be a luxury 
and must now be considered a necessary 
and valuable piece of office furniture. 
The motors themselves have reached a 
high state of perfection, and are pretty 
well standardized. The cost is but mod- 
erate, and there are few investments 
which will make better returns through- 
out the hot season than a fan motor. 


NEW AND YET OLD. 

We hear, on every side, the reiteration 
that this is a day of absolute advance and 
of marked elimination of old-fashioned 
But what of the twentieth cen- 
tury steam locomotive which uses a kero- 


methods. 


sene oil headlight, or the electric locomo- 
tive, so modern in everything yet using 
the enlarged cow-bell, manipulated with a 
string. - 


PLANS FOR AN ENGINEERING 
BUILDING. 


From time to time we have discussed 
the desirability of some united action by 
the national engineering societies, for the 
purpose of securing adequate headquar- 
ters, and it is therefore with much 
pleasure that we announce, on another 
page of this issue, the generous offer of 
Mr. Andrew Carnegie, to give $1,000,- 
000 for the erection of a suitable build- 
ing, provided the societies secure the 


necessary ground. 


Advantages of an Engineering Building. 

The advantages of such a building have 
been discussed at length, and need only 
be touched upon here. The most im- 
portant of these would undoubtedly be 
the educational and broadening effect upon 
the members of the various societies them- 
selves. We boast to-day that we have the 
best-trained profession; but it can not be 
denied that there has been an increasing 
tendency toward specialization, and a con- 
sequent narrowness. It would seem that 
the joint ownership of an engineering 
building, in which individual engineers 
would meet members of other engineering 
professions, would give each a broader 
view of the aims of his brother engineers 
than could be gained in any other way. 
Moreover, the erection of a dignified 
building could not fail to have a bene- 
ficial effect on the public in bringing to 
its notice the strength of the engineering 
professions, and calling attention to their 
work. 


The Responsibility for Success. 

It remains now for the various en- 
gineering societies to exert themselves to 
the utmost, so as to make the best use of 
Mr. Carnegie’s liberality. That this will 
be done we do not doubt for a moment, 
and we further believe that there are few 
ways in which Mr. Carnegie could have 
done more for the general welfare. 
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INSULATING MATERIALS WANTED. 

There is no denying that highly 
specialized work has produced great ad- 
vances along particular lines, and this is 
true not only of science in general, but 
of each department of science and appli- 
On the other hand, the mind of 
the specialist is so taken up with his one 


cation. 


subject that he has no time to broaden, 


.and he is therefore deprived of much 


assistance which allied workers might 
render him. The specialist usually avoids 
the middle ground between two closely 
connected sciences, and sticks more closely 
to one topic. 


Unbalanced Development. 

This one-sided development often re- 
sults in advancing one part of an art 
more rapidly than another, and finally 
the whole art may be held up by lack of 
some material or device, the development 
of which seemed to lie outside the line of 
specialists in the art in question. 


Insulating Materials. 

A serious instance of this was brought 
out by a paper presented by Dr. Max von 
Recklinghausen at the recent meeting of 
the American Electrochemical Society. 
Dr. 
various classes of insulation which are 


von Recklinghausen discussed the 


now used in electrical work, bringing out 
the advantages and disadvantages of each. 
He then pointed to the large field for re- 
search which here lies open to the chem- 
ist, successful work in which would re- 
ward the inventor handsomely. 


A Lack of Suitable Insulating Materials. 

The electrical arts are badly in need 
of cheaper insulating materials. We have 
now mica, rubber, various varnishes and 
shellacs, cotton and silk, and, for line 
work, glass and porcelain. Of these ma- 
terials, glass and cotton are the only in- 
expensive ones, and the latter generally 
requires, in addition, a treatment with 
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some material, while to make the former 
reliable is troublesome and costly. 
Materials Available. 

In the paper mentioned, a number of 
materials were suggested, a proper study 
of which might give valuable results, and 
it is to be hoped that chemists will profit 
by these suggestions and turn their atten- 
tion to this line of work. They are al- 
ready in debt to electrical science for 
many new processes, and the electrician 
is fully within his rights in asking for 
assistance now that he is in need. 


DEVELOPMENTS DUE TO ELECTRICITY. 
In looking over the developments 
brought about by the use of electricity, 
one is apt to be so impressed with the 
showing made by the application for light 
and power that he is apt to overlook the 
other industries where electricity has 
played an important, although less ap- 
parent, part. 
Electric Lighting and the Glass Industry. 

Statistics are not lacking to show the 
spread of electric lighting, both arc and 
incandescent, but it would be interesting 
to trace the effect of these two industries 
upon the glass industry. Every incan- 
descent lamp must have a bulb of glass, 
and all arc lamps require a large glass 
shade, while many of them have in addi- 
tion an inner globe as well. Then, there 
is the important industry of carbon mak- 
ing, which did not exist before the inven- 
tion of the are light. 


Manufacture of Insulators an Important Industry. 

Another important business is the 
manufacture of insulators, both of glass 
and porcelain. Thousands of these are 
required in every installation, and for 
the largest work each weighs many 
pounds and consists of two or more com- 
plicated sections. Before the commercial 
application of the dynamo, the only in- 
sulators used were small glass caps placed 
on wooden pins. 


Engine Development Owes Much to Electricity. 

Steam engine building owes not a little 
to the demands made for prime movers 
suitable to drive dynamos, and the use of 
the steam turbine to any extent would be 
practically impossible were it not for the 
electric generator. 
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Electrochemical Developments. 

In electrochemistry and electrometal- 
lurgy work has only been begun, and as 
these applications expand, other depend- 
ent industries will grow with them. The 
developments at Niagara are a case in 
point here. When the plant was first laid 
out it was thought that the power gen- 
erated there would be used in factory 
operation, while, on the other hand, it 
is mostly used in electrochemical work, 
and other water powers have taken in- 
creased value because of the possibility of 
utilizing them in these or other electrical 
applications. 

Other Industries Indebted to Electricity. 

Our transportation systems are being 
revised, and with them have developed 
the making of copper and iron wires, in- 
sulating materials and rails. Large office 
buildings have been made possible by this 
The demands of the 
dynamo builders have had a stimulating 


invaluable aid. 


effect on the iron industry and have 
brought about the manufacture of special 
kinds of iron and steel. These are but a 
few of the other industries called into 
existence or benefited by electrical de- 
velopment. 

More Work Ahead. 

~ But though much has been done, much 
yet remains to be done. In factory work 
electricity is used as yet only as a motive 
power and for supplying light. There 
can be no doubt that there are many 
processes which can be and will be better 
carried out by electricity than is being 
done to-day. Its electrochemical action 
has been applied so far only in refining 
metals and in producing chemical com- 
pounds. This property of bringing about 
chemical action will doubtless be made 
use of in many other directions. That 
this has not been done to a greater extent 
already is doubtless due to the fact that 
the electrical engineers do not know the 
needs of the various industries, while 
those who are engaged in them are not 
aware of the possibilities which this agent 
offers them. The tendency of to-day 
seems to be to specialize; but there should 
be a better amderstanding’ of the values 
of electricity if we are to make the most 
of this—man’s newest and best—servant. 


Vol. 42—No. 19 


DEPRECIATION AS A FACTOR IN THE 
ELECTRICAL FIRE HAZARD. 


The importance of the subject natu- 
rally calls attention to any statements 
bearing upon the depreciation of elec- 
trical installations, particularly when the 
remarks are made by one of the technical 
attachés of the fire underwriters’ or- 
ganizations. 


Depreciation Not to Be Ignored. 

Depreciation is a subject not to be 
ignored in any department of commer- 
cial affairs; a neglect to provide against 
the insidious impairment of values from 
wear and tear, and the greater destruction 
by subsequent invention have ruined more 
manufacturers than inadequate mechan- 
ical knowledge or losses by dishonesty. 


Depreciation Determined by Experience Only. 

The impairment of electrical plant in 
such a manner as to increase its initial 
fire hazard is a subject which must be 
proved by experience and is not to be e- 
tablished by mere allegations. 


Purpose of Rules Is to Reduce Fire Tax. 

The insurance electrical rules, from 
humble beginnings, initiated new meth- 
ods in underwriting the fire hazard, which 
has been followed by other means for the 
honorable purpose of reducing the enor- 
mous fire tax. 


Special Fire Apparatus and Constraction Encouraged. 

The installation of special fire appara- 
tus in large buildings, especially those de- 
voted to large manufacturing industries, 
has been encouraged, more substantial 
methods of construction of buildings have 
been advocated, information in text, 
drawings and, to a certain extent, speci- 
fications upon these subjects have been 
widely disseminated, all for the purpose 
of reducing the initial hazard, and estab- 
lishing means for efficiently extinguish- 
ing, in their early stages, fires which fate 
decrees as inevitable. 


Cost of Protection Met by Insurance Concessions. 

The cost of this work to owners of 
properties has been enormous, and the 
trend of evidence warrants the belief that 
in the long run the decreased fire loss will 
justify these expenditures, which are met 
by concessions in the tariff on insurance 
policies, for a fire is an occurrence which 
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is an abstraction of assets and not, like 
other financial misfortunes, merely a 


transfer of property. 
Old`Policy Antagonistic to New Methods. 
The old-time underwriter 
upon these methods of protection, alleg- 
ing that they were merely expedients to 
reduce premiums, and that numerous con- 
tingencies reduced the operative efficiency 
of such apparatus. Their policy was to 
“protect the hazard by the rate,” let 
other people’s affairs alone, estimate the 
hazard, bet on the chance, insure any- 
thing and charge accordingly. 
No Premium on Ignorance. 
There is no premium on ignorance, 
and the financial results are showing 
greater profits in the new methods. 
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Underwriters Not Alone Responsible for Improved Con 
ditions. 
But the underwriters have not done it 


all, and no one with the facts at hand 
could ever make such an assumption, for 
builders, architects, manufacturers of fire 
apparatus and, above all, owners of prop- 
erties, have cooperated in whole and in 
detail in this work. 
Electrical Interests Have Borne Much of the Burden. 
The solution of problems of the com- 
mercial application of generator currents 
also revealed other problems as to meth- 
ods of installation and use, and while 
the beginning and end of these problems 
have been closely identified with the un- 
derwriters to the extent to which they 
may have raised questions and promul- 
gated the answers, yet the great middle 
ground of solution of difficulties has 
rested solely with the electrical interests 
which have given of their skill in devising 
means and methods; and have, moreover, 
inspired the various subsidiary industries 
to a cooperation which should obtain 
better apparatus with improved condi- 
tions of operation. 


Expansion of Underwriters’ Rules. 

These underwriters’ rules in the early 
days were as limited as the apparatus to 
which they applied. With the extension 
of electrical apparatus there was a cor- 
responding breadth and length of these 
rules, uptil there is now a board of 
arbitration to pass upon their interpreta- 
tion in disputed cases, veritahly a consti- 
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tution and a court, but no person has as 
yet defined their authority or stated the 


measure of their scope. 


Underwriters’ Rules of Great Value.' 

Beyond an increase of insurance rates 
in cases of infraction, their function ap- 
pears to be strangely negative on the sur- 
face, yet they are of great value in reach- 
ing toward a standardization of methods, 
and their influence is a powerful con- 
comitant in electrical industries. 


Improved Apparatus Inspired More Rigid Requirements. 

Improved apparatus has developed 
more exacting rules. Slate switchboards 
made by electric lighting companies, in- 
spired rules asking for slate switchboards ; 
tubular fuses begat rules to match; tele- 
phone companies made protectors and 
protectors were demanded; power plants 
were equipped with circuit-closers, and 
such devices became enruled. Study the 
evolution of these rules as one may, it 
will be seen that throughout the electric 
interests were the pioneers in means for 
the preservation of plant and the main- 
tenance of continuous service. 


Depreciation of Electrical Machinery Not the Result of 


Use. 
Electrical plant is physically perma- 


nent in its nature, to the extent that it is 
not like other machinery subject to im- 
pairment by its normal use. The depre- 
ciation of aerial line plant is largely one 
of pole decay, such as nature imposes on 
the posts of a division fence, and not be- 
cause the wires form part of circuits. 
Interna] plant is exposed to various 
changes, chances and mishaps which 
apply to any equipment within a build- 
ing, save in lessened degree, but its de- 
preciation is not a matter of wear and 
tear resulting from electrical use, for the 
results would have been the same were 


the wires “dead.” 


Depreciation Due to Improved Apparatus Relative, Not 
Absolute. 
There is a relative depreciation in the 


comparison of former with present meth- 
ods which is not an impairment of the 
original but an appreciation of the subse- 
quent, as is the case of every progress by 
enterprising men. Except as to acci- 
dental injuries, which are outside of elec- 
trical use, these old installations are as 
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good as they ever were; if they were once 
safe, they are not now hazardous. 
Older Plants Not to Be Condemned Because “Newer Ones 


Are Better. 


It is granted that new wiring methods 
are more sightly, that subsidiary appara- 
tus better serves purposes of convenience, 
and that there is less “drop” in a well- 
proportioned system of wiring, but are 
these reasons why early installations 
should be wantonly condemned, because 
the electrical inventors have made im- 


provements ? 


Oatlay for Enlarged Service Has Been Enormons. 
The necessary changes in central plants 


of all branches of electrical utilities—in 
lighting, transmission of power, street 
railways and telephones—to fill the in- 
creased public demand for electric service 
have required fabulous expenditures in 
augmenting the units and extending the 


distribution. 


Profits and Losses Should Be Balanced. 
The consideration of any subject of 


widespread public application must be 
drawn as on a balance sheet. Steam rail- 
roads carry people safer than highways, 
but there are accidents; more vessels float 
than founder; the rarity of boiler explo- 
sions makes fortunes beyond the dreams 
of avarice for the casualty insurance com- 
panies. 

Like all forms of energy, electricity is 
a good servant and a bad master, and the 
rarity of unfortunate occurrences shows 
that it is arbitrarily restrained to its 
proper functions. 

Safeguards Vouchsafed by Electricity. 

Outside of its utilities in everyday 
service, of its ministrations as a luxury 
of a few years ago and a necessity of to- 
day—both in the same generation—con- 
sider its emergency functions. It is a fire- 
alarm in not merely the apparatus of city 
fire departments, the special manual and 
automatic fire-alarms, but every telephone 
is a fire-alatm which also awaits the re- 
assuring answer that help is at hand; 
railroad trains are guarded by the electric 
signal plant which makes high speed pos- 
sible; trolley lines are run by electric sig- 
nal and by telephone; the police patrol of 
cities is supervised by electricity, and, in 
short, the congested intensity of modern 
life is absolutely dependent upon the safe- 
guards vouchsafed by electricity. 
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Water Power in Electrical Supply. 


LECTRICAL supply from trans- 
E mitted water power is now dis- 
tributed in more than fifty cities 
of North America. These include Mexico 
City, with a population of 402,000; Buf- 
falo and San Francisco, with 352,387 
and 342,782 respectively; Montreal, with 
266,826, and Los Angeles, St. Paul, and 
Minneapolis, with populations that range 
between 100,000 and 200,000 each. North 
and south these cities extend from Quebec 
to Anderson, and from Seattle to Mexico 
City. East and west the chain of cities 
includes Portland, Springfield, Albany, 
Buffalo, Hamilton, St. Paul, Butte, Salt 
Lake City and San Francisco. To reach 
these cities the water power is electrically 
transmitted, in many cases dozens, in a 
number of cases scores, and in one case 
more than two hundred miles. In the 
East, Canada is the site of the longest 
transmission, that from Shawinigan Falls 
to Montreal, a distance of eighty-five 
miles. 

From Spier Falls to Albany the elec- 
tric line is forty miles in length. Hamilton 
is thirty-seven miles from that point on 
the Niagara escarpment where its elec- 
tric power is developed. Between St. 
Paul and its electric water power station, 
on Apple River, the transmission line is 
twenty-five miles long. The falls of the 
Missouri River at Cañon Ferry are the 
source of the electrical energy distributed 
in Butte, sixty-five miles away. Los An- 
geles draws electrical energy from a plant 
eighty-three miles distant on the Santa 
Ana River. From Colgate power-house, 
on the Yuba, to San Francisco, by way of 
Mission San Jose, the transmission line 
has a length of 220 miles. Between Elec- 
tra generating station in the Sierra 
Nevada Mountains and San Francisco is 
154 miles by the electric line. 

These transmissions involve large powers 
as well as long distances. The new plant 
on the Androscogin is designed to deliver 
10,000 horse-power for electrical supply 
in Lewiston, Me. At Spiers Falls, on 
the Hudson, whence energy goes to Al- 
bany and other cities, the electric gener- 
ators will have a capacity of 32,000 horse- 
power. From the two water power sta- 
tions at Niagara Falls, with their twenty- 
one electric generators of 5,000 horse- 
power each, a total of 105,000, more than 
16,000 horse-power is regularly trans- 
mitted to Buffalo alone; much the greater 
part of the capacity being devoted to 
local industries. Electrical supply in St. 
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Paul is drawn from a water power plant 
of 4,000 and in Minneapolis from a like 
plant of 7,400-horse-power capacity. The 
Cañon Ferry station, on the Missouri, that 
supplies electrical energy in both Helena 
and Butte has a capacity of 10,000 horse- 
power. Both Seattle and Tacoma draw 
their electrical supply from the 8,000- 
horse-power plant at Snoqualmie Falls. 
The Colgate power-house, which develops 
energy for San Francisco and a number 
of smaller places, has electric generators 
of 15,000 horse-power aggregate capacity. 
At the Electra generating station, where 
energy is also transmitted to San Fran- 
cisco and other cities on the way, the 
capacity is 13,330 horse-power. Electrical 
supply in Los Angeles is drawn from the 
generating station of 4,000 horse-power, 
on the Santa Ana River, and from two 
stations, on Mill Creek, with an aggregate 
of 4,600, making a total capacity of not 
less than 8,600 horse-power. Five water 
power stations, scattered within a radius 
of ten miles and with 4,200 horse-power 
total capacity, are the source of electrical 
supply in Mexico City. 

The foregoing are simply a part of the 
more striking illustrations of that de- 
velopment by which falling water is gener- 
ating hundreds of thousands of horse- 
power for electrical supply to millions of 
population. This application of great 
water powers to the industrial wants of 
distant cities is hardly more than a dec- 
ade old. Ten years ago Shawinigan Falls 
was an almost unheard of point in the 
wilds of Canada. Spier Falls was merely 
a place of scenic interest; the Missouri at 
Canon Ferry was not lighting a lamp or 
displacing a pound of coal; that falling 
water in the Sierra Nevada Mountains 
should light the streets and operate elec- 
tric cars in San Francisco seemed im- 
possible, and that diversion of Niagara, 
which is destined to develop more than a 
million horse-power and leave dry the 
precipices over which the waters now 
plunge, had not yet begun. In some few 
instances where water power was located 
in towns or cities, it has been applied to 
electrical supply since the early days of 
the industry. In the main, however, the 
supply of electrical energy from water 
power has been made possible only by 
long-distance transmission. The extend- 
ing radius of electrical transmission for 
water powers has formed the greatest in- 
centive to their development. This de- 
velopment in turn has reacted on the con- 


ditions that limit electrical supply and 
has materially extended the field of its 
application. Transmitted water power 
has reduced the rates for electric serv- 
ice. It may not be easy to prove this 
reduction by quoting figures for net rates, 
because these are not generally published, 
but, there are other means of reaching the 
conclusion. 

In the field of illumination electricity 
competes directly with gas, and in the 
field of motive power with coal. During 
the past decade it is well known that the 
price of gas has materially declined and 
the price of coal, barring the recent strike 
period, has certainly not increased. In 
spite of these reductions electrical supply 
from water power has displaced both gas 
and coal in many instances. 

Moreover, the expansion of electric 
water power systems has been decidedly 
greater, as a rule, than that of electrical 
supply from steam-driven stations. An 
example of the fact last stated may be 
seen in Portland, Me. In the spring of 
1899, a company was formed to trans- 
mit and distribute electrical energy in 
that city from a water power about 
thirteen miles distant. For some years, 
prior to and since the date just named, an 
extension electric system with steam power 
equipment has existed in Portland. In 
spite of this, the system using water 
power, on January 1, 1903, had a con- 
nected load of 352 enclosed ares and 20,- 
000 incandescent lamps, besides 835 horse- 
power in motors. It is probably safe to 
say that these figures represent fully one- 
half the electric load of the city. 

Comparing the expansion of electric 
water power systems with those operated 
by steam, when located in different cities, 
Hartford and Springfield may be taken 
on the one hand and Fall River and New 
Bedford on the other. The use of water 
power in electrical supply at Hartford be- 
gan in November, 1891, and has since 
continued to an increasing extent. 
Throughout the same period electrical 
supply in Fall River has been derived ex- 
clusively from stéam. In 1890 the popu- 
lation of Hartford was 53,230, and in 
1900 it stood at 79,850, an increase of 
fifty per cent. At the beginning of the 
decade Fall River had a population of 
74,398, and at its close the figures were 
104,863, a rise of 40.9 per cent. In 
1892 the connected load of the electric 
supply system at Fall River included 451 
are and 7,800 incandescent lamps, and 
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motors aggregating 140 horse-power. By 
1901 this load had increased to 1,111 
arcs, 24,254 incandescent lamps, and 600 
horse-power in motors. The electric 
supply system at Hartford in 1892 was 
serying 800 arcs, 2,000 incandescent 
lamps, and no motors. After the use of 
transmitted water power during nine years 
the connected load of the Hartford system 
had come to include 1,679 arcs, 68,725 
incandescent lamps and 3,476 horse- 
power of motor capacity in 1901. At the 
beginning of the decade Hartford was far 
behind Fall River in both incandescent 
lamps and motors, but at the end Hart- 
ford had nearly three times as many in- 
candescent lamps and nearly six times as 
great a capacity in connected motors. As 
Fall River had a population in 1900 that 
was greater by thirty-one per cent than 
the population of Hartford, and the per- 
centage of increase during the decade was 
only 9.1 lower in the former city, water 
power seems to have been the most potent 
factor in the rise of electric loads in the 
latter. Electric gains at Hartford could 
not have been due to the absence of com- 
petition by gas, for the price of gas there 
in 1901 was $1 per 1,000 cubic feet, 
while the price in Fall River was $1.10 
for an equal amount. 

Water power began to be used in elec- 
trical supply at Springfield during the 
latter half of 1897. In that year the 
connected load of the Springfield electric 
system included 1,006 arcs, 24,778 incan- 
descent lamps, and motors with a capacity 
of 647 horse-power. Five years later, in 
1902, this connected load had risen to 
1,399 are lamps, 45,735 incandescent 
lamps, and a capacity of 1,025 horse- 
power in electric motors. At New Bed- 
ford, in 1897, the electric system was 
supplying 406 are and 22,122 incan- 
descent lamps besides motors rated at 298 
horse-power. This load, in 1902, had 
changed to 488 arcs, 18,055 incandescent 
lamps, and 432 horse-power in capacity 
of electric motors. ° From the foregoing 
figures it appears that while eighty-two 
arc lamps were added in New Bedford, 393 
such lamps were added in Springfield. 
While the electric load at New Bedford 
was increased by 134 horse-power of 
motors, the like increase at Springficld 
was 378 horse-power, and while the 
former city lost 4,067 from its load of 
incandescent lamps, the latter gained 
20,957 of these lamps. During all these 
changes electrical supply in Springfield 
has come mostly from water power, and 
that in New Bedford has been the product 
of steam. Population at Springfield 
numbered 44,179 in 1890, and 62,059 in 
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1900, an increase of 40.5 per cent. In 
the earlier of these years New Bedford 
had a population of 40,733, and in the 
later 62,442, an increase of 53.3 per cent. 
In 1902 the average price obtained for 
gas at Springfield was $1.04 and at New 
Bedford $1.18 per 1,000 cubic fect. 
Springfield contains a prosperous gas 
system, and the gross income there from 
the sale of gas was thirty-one per cent 
greater in 1902 than in 189%. During 
this same period of five years the gross 
income from sales of electrical energy, 
developed in large part by water power, 
increased forty-seven per cent. For the 
five years of general depression, ending in 
1897, the gross annual income of gas 


sales in Springfield rose only five per cent - 


and the like electric income nine per 
cent. In the five years last named the 
clectrical supply system was operated with 
coal. 

The application of transmitted water 
power in electrical supply has displaced 
steam as a motive power in many large 
industrial plants that never would have 


been operated from steam-driven electric . 


stations. An example of this sort exists 
at Portland, where one of the motors 
operated by the electric water power sys- 
tem, in an industrial plant, has a capacity 
of 300 horse-power. Every pound of coal 
burned in Concord, N. H., is hauled by 
the single steam railway system entering 
that city, which railway operates large 
car and repair shops there. Some years 
ago the railway installed a complete plant 
of engines, dynamos and motors for elec- 
tric driving throughout these shops. 
These engines and dynamos now stand 
idle and the motor equipment, with an 
aggregate capacity of 590 horse-power, 
is operated with energy purchased from 
the local electrical supply system and 
drawn from water power. 

Another striking example of the ability 
of electric water power systems to make 
power rates that are attractive to large 
manufacturers may be seen at Manches- 
ter, N. H. One of the largest manufac- 
turing plants in that city purchases energy 
for the operation of the equivalent of 
more than 7,000 incandescent lamps, and 
of motors rated at 976 horse-power, from 
the electrical supply system there, whose 
generating stations are driven mainly by 
water power. The Manchester electrical 
supply system also furnishes energy, 
through a substation of 800-horse-power 
capacity, to operate an electric railway 
connecting Manchester and Concord. 
This electric line is owned and operated 
in common with the only steam railway 
system of New Hampshire, so that the 
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only inducement to purchase energy from 
the water power system seems to be one 
of price. 

In Buffalo the electric transmission 
system from Niagara Falls supplies about 
4,000 horse-power to comparatively large 
motors in manufacturing and industrial 
works, and 7,000 horse-power to the street 
railway system, besides another 4,000 
horse-power for general service in light- 
ing and small motors. Few large cities 
in the United States have cheaper coal 
than Buffalo, and in Portland, Concord 
and Manchester coal prices are moderate. 
In the Rocky Mountain region, where 
coal is more expensive, the greater part 
of the loads of some electric water power 
systems is made up of large industrial 
works. In Salt Lake City the electrical 
supply system, which draws its energy 
almost exclusively from water powers, had 
a connected load of motors aggregating 
2,600 horse-power as far back as 1901, 
and also furnished energy to operate the 
local electric railway, and several smelters 
six miles south of the city, besides all 
the local lighting service. As good lump 
coal sells in Salt Lake for $4.50 per ton, 
slack at less than one-half this figure, and 
the population there by the late census 
was only 53,531, the figures for the load 
of motors are especially notable. At 
Helena energy from the 10,000-horse- 
power station at Cañon Ferry operates 
the local lighting and power systems, two 
smelting and a mining plant. 

In Butte, energy from the station just 
named operates the works of five smelt- 
ing and mining companies, driving mo- 
tors that range from 1 to 80Q horse-power 
in individual capacity. The capacity of 
the Butte substation is 7,600 horse-power. 

The great electric water power system 
marked by the Santa Ana station at one 
end and the city of Los Angeles at the 
other, cighty-three miles distant, includes 
more than 160 miles of transmission lines, 
several hundred miles of distribution cir- 
cuits, and supplies light and power in 
twelve cities and towns. Among the cus- 
tomers of this system are an electric rail- 
way, a number of irrigation plants, and 
a cement works. ‘These works contain 
motors that range from 10 to 200 horse- 
power each in capacity. Motors of fifty 
horse-power or less are used at pumping 
stations in the irrigation systeme. 

Applications of water power in elec- 
trical supply during the past decade have 
prepared the way for a much greater 
movement in this direction. Work is 
now under way for the electric transmis- 
sion of water power, either for the first 
time or in larger amounts, to Albany, 
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Toronto, Chicago, Duluth, Portland, Ore- 

gon, San Francisco, Los Angeles, and 

dozens of other cities that might be named. 
Another ten years will see the greater 

part of electrical supply on the American 

continent drawn from water power. 


CITIES WITH ELECTRICAL SUPPLY FROM 
WATER POWER. 


pe Mea i 
rom ower o 
City Water Water- P ee 
Power to | Driven Ou, 
City. Stations. 
Mexico City.......... 10 to 15 4.200 402,000 
Buffalo...... ........ 28 * 16,000 352,387 
Montreal ............ pes Saes ) 826 
15,000 } 
San Francisco....... i 154 13.330 į 242,782 
Minneapolis.......... 10 7,400 202,718 
st. Paul ese cca eiicscs 25 4,000 163.065 
Los Angeles. ........ 8,600 102 479 
Albany...........0.. 40 82,000 04,151 
Portland, Ore........ silat Toisa 90 426 
Hartford............. 11 8,600 79,850 
Springfield, Mass.... 6 8,780 62,059 
anchester, N. H... 18.5 5,370 50.987 
Salt Lake City...... 36.5 10,600 58,531 
Portland, Me........ 13 2,660 50.145 
Seattle .............. zi 8.000 a0.671 
Butte.......ssssessse 65 10,000 80.470 
Oakland............. 142 gives .900 
Lewiston, Me........ 8 10,000 23.761 
Concord, N. H....... 4 1,000 19,632 
Helena, Mont........ 20 ges 10,770 
Hamilton, Ont....... 35 8,000 ciate 
UCDEC.......-.e cee 7 8,000 
Dales, Ore........... 27 1,330 


* Power recelved. 


Only the largest city supplied from each 
water power is named above. Thus the 
same transmission system enters Albany, 
Troy, Schencectady, Saratoga and a 
number of smaller places. 

— ddd 

In the April issue of the Journal of 
Electricity, Power and Gas, is given a brief 
account of an accident to the Ogden-Salt 
Lake transmission line. On the morning 
of June 27, a severe short-circuit occurred, 
lasting but a short time, and about an 
hour later a large crane was found under 
the line, dead but not burned. A volt- 
meter chart is reproduced which shows 
the effect of the accident upon the line. 
‘There was a sudden fall of potential al- 


most to zero, followed by a rise much 
above normal, after which the voltage re- 
turned to normal. A photograph of the 
dead crane shows no noticeable damage, 
although the Fresno eagles and the 
Sacramento stork were “vaporized en- 
tirely.” 


A e —— 


The next international congress of ap- 
plied chemistry is to be held at Berlin, and 
will commence on: the second of June, 
lasting about a week. The congress has 
been held successively at Brussels, Paris, 
Vienna and a second time at Paris, and 
there is no doubt that the Berlin meeting 
will be as interesting as its predecessors. 
The congress will be opened and also 
closed by a general meeting, while the rest 
of the time will be devoted to the work of 
the sections. The programme includes an 
excursion in the suburbs of Berlin, at 
Waunsee, and the congress will close on 
June 8. 
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INSULATING MATERIALS—A FIELD FOR 
THE CHEMIST.' 


BY DR. MAX VON RECKLINGHAUSEN. 


The great hopes we had at the begin- 
ning of the last decade as to the future 
of the electrochemical industry in its 
purest form, that is, as technical elec- 
trolysis, were not all realized. The main 
advance during this time in the, I may 
say, electrical manufacture of chemical 
and similar products has been due not to 
the use of current as electrolyzer, but to 
the application of the electric current as 
source of heat for chemical and physical 
reactions, which heretofore, if known at 
all, were only feasible on a laboratory 
scale. 

The manufacturing chemist is the one 
who has gained enormously during this 
time, because the electrical engincer has 
put at his disposal heat sources of an un- 
dreamed of magnitude. 

The advance in electrical engineering 
has enabled the technical chemist to use 
economically high temperature reactions 
for making products and compounds 
which until then were scarcely obtainable 
in the laboratory. 

- The electrochemist is therefore under 
the greatest obligations to the electrical 
industry. It is only fair that he should 


‘show his gratitude by helping the elec- 


trical engineer out of his troubles in a 
field where his chemical research is of 
vital importance. I mean the field of the 
electrical insulating materials. 

Up to now, the electrical engineer, in 
most cases, has been left to himself to find 
the best insulating material for his par- 
ticular purpose. All he could do was to 
pick. out the most promising ones among 
those offered to him by the trade. But 
he is far from having the ideal materials 
for the different types of insulation, es- 
pecially for high-tension work, which is 
greatly handicapped by the lack of suit- 
able insulating materials. 

This is therefore the time when the 
chemist should step in and use his knowl- 
edge and ability for producing for the 
electrical engineer insulating materials 
that are better and more satisfactory than 
those obtainable to-day. 

While there are doubtless many 
chemists, especially among the makers of 
varnishes and oils, and so on, who are on 
the outlook in this important field of the 
electrical insulating materials, one must 
say that among chemists generally there 
is but little interest in these matters and 
generally small appreciation of the enor- 


chemical Society held at Chemists’ Club, New York city, 
April 16-18. 
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mous value that chemical work in this 
field would have for the advance of the 
electrical industry. 

One can safely say that one of the main 
reasons why the electrical engineer got 
little help in this field from the chemist, 
lies in the fact that the chemist does not 
appreciate the different wants of the 
electrical engineer. It happens over and 
again that chemists offer materials for in- 
sulation which mav have one good prop- 
erty, may have enormous resistance to 
passage of current, but be so highly in- 
flammable or so low melting as to be 
utterly useless for the purpose intended. 

In the following I shall try to give a 
general idea of the desirable and the un- 
desirable qualities of the prominent insu- 
lating materials used now-a-days, and 
shall furthermore try to point out where 
chemical research would be particularly 


_ important. 


To start with, we have to classify the 
properties under which the different in- 
sulating materials have to be considered. 

1. Electrical Properties—(a) Insu- 
lation resistance or conductivity, ex- 
pressed in ohms per cubic centimetres. 
(b) Disruptive or dielectric strength, 
measured by the high-potential voltage 
necessary to puncture the material. (c) 
Dielectric constant or specific inductive 
capacity measured by the capacity in 
microfarads of a condenser having the 
particular material as dielectric separ- 
ating the metal plates. (This property 
is less important than the ones mentioned 
under a and b.) | 

2. Mechanical Properties—(a) Work- 
ability and strength, for solids. (b) 
Workability and flexibility, for semi- 
solids. (c) Viscosity for liquide. 

3. Chemical Properties—(a) Com- 
bustibility. (b) Property of resisting in- 
fluence of moisture (hygroscopic quality), 
air, oil, acids, ete. 

The factors which may considerably in- 
fluence the properties of the insulating 
materials during use are the following: 

1. Rise of Temperature (going as far 
as melting or charring organic materials), 
due to: (a)- Current passing in virtue 
of the insulation resistance, with not 
enough chance to radiate the heat gener- 
ated. (b) Heat conducted into the in- 
sulating material from outside sources, 
such as the metallic conductor. (c) Di- 
electric hysteresis, due to very frequent 
application and withdrawal of high elec: 
trical stress, such as high-voltage alter- 
nating currents, with not enough chance 
to radiate heat generated. 

2. Mechanical stress, resulting in 
change of shape or breaking. 
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3. Chemical action of water, oil, 
ozone, nitrous fumes (which may be 
generated by brush discharges near-by), 
gases and fumes developed by factory 
processess in the neighborhood of the 
electrical apparatus. 

Desirable qualities are mainly good in- 
sulation resistance, high disruptive 
strength, decent mechanical properties, 
especially workability. 

Undesirable are mainly combustibility 
and changes in the electrical and mechan- 
ical properties with rise of temperature or 
with age, and of course high price. 

To classify chemically the insulating 
materials, it is practical to consider them 
under the headings of : 

1. Organic materials, liquid and solid. 

2. Mixtures of organic and inorganic 
materials. 

3. Inorganic materials. 

1a. Liquid Organic Materials—This 
chapter comprises the materials used 
mainly for transformer insulating and 
cooling, for condensers and more recently 
for circuit-breakers. 

Such liquid insulators are the different 
oils and other liquid organic compounds. 

Most properties of the oils as used now 
are desirable. The worst feature in- 
herent to them is their combustibility. 
Flash test and viscosity test (and influence 
of long continued use on the same) give 
good idea of the usefulness of an oil for 
the purposes mentioned above. 

In case of circuit-breakers, as well as 
of transformers, where accidental high 
potential may have arced through the oil, 
the broken down oil insulation should 
soon be repaired and the oil should come 
back to its original insulating power. At 
the same time it would be good that such 
oil does not develop too much low flash 
products, which bring with-them the dan- 
ver of fire. 

In circuit-breaker work, some oils will 
break the are off very sharply with corre- 
sponding back effect on inductance in the 
line, others will be slower in their action 
and may thus be more useful for such 
purposes. | 

Naturally one has to study the effect 
of the oils on the different materials they 
come in contact with. Fatty acids seem 
to be undesirable in such respects, be- 
cause they are apt to react with copper. 

To do away with the worst feature of 
oils, their combustibility, one has pro- 
posed to use halogen carbon compounds, 
instead of hydrocarbon compounds. It 
is distinctly worth investigating whether 
the products resulting from such liquids 
when the discharge goes through would 
be of too bad an effect on the apparatus. 
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For instance, tetra-chloride of carbon 
would probably break up in carbon and 
free chlorine, and the latter would very 
likely injure the metal. 

lB. Organic Compounds Used in a 
Solid of More or Less Plastice State— 
Typical representatives of this long line 
are the different varnishes, lacquers, 
drying oils, rubber, compounds made from 
blood, glue, all the different cellulose ma- 
terials, such as used for textile fabrics, 
wood and mixtures of the different ma- 
terials belonging to this group. It will 
be rather hard work to make material ad- 
vance in this field by further research, 
as the makers of these materials have 
been on the outlook for improvements for 
some time. 

I mainly want to point out some of the 
disadvantages of the materials used now- 
a-days. Many of them lose their me- 
chanical strength and their insulating 
power and dielectric strength by age and 
by short or long duration of high 
temperature and high electric stress. Al 
of them are more or less inflammable. 
Here is probably the point where a thor- 
ough chemical research could find a field. 
The pure cellulose compounds are probably 
very good in every regard, especially be- 
cause they seem to be less affected by 
heat and less inflammable than the other 
materials of this group, but up to now 
they are fairly difficult to get into the de- 
sired dense mechanical shape. Nitro- 
cellulose and other celluloid compounds 
are ideal in this way, but of course are 
out of question on account of their com- 
bustibility. New artificial masses, such 
as viscose cellulose made out of cellulose 
solution in acids, metal salts, etc., and 
similar products, may very well be worth 
experimenting on because they are free 
from nitro-groups and, therefore, prob- 
ably little affected by heat. Also glue 
and gelatine compounds, made insoluble 
by different methods, ought to be examined 
for their usefulness as insulators, and if 
necessary chemically modified so as to 
compete successfully in properties and 
price with materials used now. 

One point is important for dynamo and 
especially transformer insulation, namely, 
the oil used should not have dissolving or 
other effect on the insulating material. 
Furthermore, the insulation should not 
be affected by moisture which often in 
large amounts covers cold apparatus 
brought into warm rooms. 

Complaints are heard of attack of some 
varnishes on particularly thin wires. For 
such purposes it may be good to pre- 


vent direct touch of the varnish and the . 


metal by an intermediate coating. 
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Attempts are being made lately to pro- 
duce asphalt compounds which seem to 
have many excellent properties, still it 
will be fairly hard to find some materials 
electrically and mechanically desirable 
but unaffected by oil and water. 

I scarcely need mention the old prob- 
lem of finding a replacement of the ex- 
pensive gutta-percha. 

2. Mixtures of Organic and Inorganic 
Materials—Typical representatives of this 
group are mainly materials made of 
asbestos or mica with varnish, rubber or 
paper, or similar materials out of the 
group mentioned before. . 

The asbestos compounds, as a rule, lack 
high insulating power, also mechanical 
strength, the mica paper lacks great flexi- 
bility and homogeneity. 

3. Inorganic Materials—The repre- 
sentative materials out of this group are 
slate, marble, asbestos, porcelain and 
glass. They are, of course, practically 
unaffected by heat, but lack entirely flexi- 
bility, and are furthermore fairly expen- 
sive to form into the desired shapes. Bet- 
ter in the latter regard, but not as good 
as insulators, are cementlike mixtures 
made out of water glass and asbestos, or 
similar minerals. Progress in this field 
may be expected in the line of the cast- 
able cements, although up to now they 
secem to be too hygroscopic. 

That even the mineral insulators be- 
come conductors at high temperatures 
has been found out by people working on 
the Nernst lamp, where after finding a 
good conductor at high temperature for 
the glower part, one had great trouble 
to find a good insulator for high tempera- 
tures for the heater part. 

The main objection to marble for 
switchboard work is the great expense. 
Anything to replace marble would be of 
greatest importance. It should, of course, 
not be hygroscopic at all. 

Some time ago this was found to be im- 
portant for high-tension line insulators. 
The makers were carcful to make the in- 
sulators absolutely non-hygroscopic by 
choosing glass free from alkali. Still the 
beneficial effect of this is to a certain ex- 
tent over-rated, as the heat developed bv 
the leakage current is enough to remove 
the water which may condense on the in- 
sulator. 

A tremendous step forward for the elec- 
trical engineer would be an insulating 
material of the flexibility of asbestos and 
the ideally high insulating and diclectric 
strength of mica. ; 

I have tried to give you, in the limited 
space to my disposal, an idea of the work 
which could be done in this line, and I 
hope you agree with me when I say that 
it is a field of very great importance and 
it would further the electrical industry 
and therefore all those industries depend- 
ing on it. I should be very glad, indeed, 
if I succeed in inducing my fellow chem- 
ists to consider more than heretofore the 
large and important field of electric in- 
sulating materials. 
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The New Headquarters of the Stock Exchange, New York City. 


A Description of the Power Plant, Annunciator Service and Telephone System. 


HE new headquarters of the New 
York Stock Exchange was formally 
opened on Wednesday, April 22, 

1903. The architectural features of the 
structure are such as to have excited uni- 
versal commendation both from a utili- 


tangle that could be drawn in this plot 
was about 110 feet along Broad and New 
streets, forming the eastern and western 
limits, respectively, with 144 feet between 
these two streets. 

The board room occupies this rectangle, 
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Fic. 1.—Two OF THE ELEVATOR PUMPS TO THE RIGHT, AT THE LEFT A MOTOR OPERATING 
A VENTILATING BLOWER, STOCK EXCHANGE, New YORK CITY. 


tarian and artistic point of view. Mr. 
George B. Post, famous as the successful 
designer of many fine office buildings, 
was entrusted with the project of satisfy- 
ing the requirements of a most critical 
body of men, as set forth by an exacting 
and painstaking building committee, com- 
posed of R. H. Thomas, chairman, J. T. 
Atterbury, R. P. Doremus, Ernest Groes- 
beck, H. G. S. Noble and Rudolph Kepp- 
ler. So well has this committee labored 
that the governing committee of the New 
York Stock Exchange has shown its ap- 
preciation by erecting a bronze tablet on 
the interior wall of the exchange, facing 
the Broad street entrance, bearing these 
names. 

In line with the magnificent architec- 
tural achievement, the mechanical equip- 
ment is probably the most complete and 
extensive of any building of a like nature 
in the world. 

The building has a frontage on Broad 
street of 137 feet 81% inches; on New 
street of '152 feet 10 inches, and on Wall 
street of 14 feet 8 inches. The largest rec- 


and this room is reached by broad stair- 
ways from the Broad street entrance, the 
corridors leading from the Wall street 
and New street entrances being on a level 
with the board room floor. 

= The power plant is several stories be- 
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Fic. 2.—Tur SrkaAm HEADER AND (CROss-Con- 
NECTIONS, POWER PLANT, STOCK EXCHANGE, 
NEw YORK CITY. 


low the sidewalk, the floor being forty- 
two feet below the street level, thirty-three 
feet below the sewer main, and thirty feet 
below the water level. 

This level is reached by means of both 


elevator and stairways situated in the 
southeast corner of the building. Prob- 
ably the best idea of the layout of this 
remarkable installation is to assume a 
rectangle of the extreme dimensions 
noted above, with all of the available space 
utilized in a compact arrangement of the 
main and auxiliary apparatus, léaving 
each machine easily accessible for in- 
spection or repair. 

Beginning at the southeast corner of 
the rectangle, and proceeding along the 
western wall, are arranged, first, two 
storage air chambers, each nine feet in 
diameter and twelve feet high, built by 
Messrs. Fogarty Brothers, of New York 
city. These storage air chambers are used 
for the extensive pneumatic tube service, 
and are charged by a double steam air- 
compressor built by the Ingersoll-Sergeant 
Drill Company, of New York city, having 
a twelve-inch steam end and an eighteen 
and one-quarter inch air end. To the left 
of this air-compressor are two Continental 
water filters, and between these and the 
western wall are two Shone sewage 
ejectors. The sewage from the floors be- 
low the street level is carried through 
mains to this point, and then blown by 
air under twenty-five pounds pressure in- 
to the city sewage system. Four Westing- 
house air pumps are used with these 
ejectors. Opposite the air-compressor, and 
separated from it by a wide passageway, 
is an auxiliary suction tank for the 
hydraulic elevators. 

Proceeding along the eastern boundary, 
to the left of the water filters are two 
pumps, one for house service and one fire 
pump; to the east of these are two West- 
inghouse air pumps used in connection 
with the elevator system. Fig. 1 is a view 
looking down the centre of the rectangle. 
On the right and in the front of the 
picture are three Worthington elevator 
pumps, each fourteen inches by twenty 
inches and eleven inches by fifteen inches. 
Near-by is a safe lift pump, and behind 
these, but not shown in the illustration, 
is the elevator discharge tank. On the 
left of the photograph may be seen one 
of the motors operating one of the blow- 
ers. There are five of these blowers on 
this floor, two on a floor above, with an 
exhaust on the roof. The ventilating and 7 
heating system is one of the most com- 
plete in the world. The air chamber is 
situated on the left, as shown in Fig. 1, 


and every particle of air must pass through 
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an extensive cheese-cloth filter before it 
reaches the blowers. The system installed 
is capable of handling 26,000,000 cubic 
feet of fresh air per hour. The blowers 
are operated by C. & C. motors, rated at 
220 volts, and for varying the speed each 
motor is controlled by a shunt rheostat, 
built by the Cutler-Hammer Manufactur- 
ing Company, of Milwaukee, Wis., and 
equipped with automatic underload and 
overload circuit-breakers. The motor 
driving the exhaust fan on the roof uses 
137 amperes at a pressure of 220 volts. 
In the heating and ventilating system 
there was used about 270 tons of galvan- 
ized iron duct. Alfred R. Wolff was the 
consulting engineer, and the system was 
installed by Baker, Smith & Company, of 
New York city. There are also installed 
in this section two Blake boiler feed 
pumps. 

Referring again to Fig. 1, at the ex- 
treme end of the rectangle, at the western 
end of the building, are three 150-ton 
Carbondale refrigerating machines, and 
a brine tank with a capacity of 120 tons 
of chloride of calcium brine. To charge 
these machines it will take 70,000 pounds 
of aqua ammonia. ‘These machines will 
be used to cool the air in summer and will 
also, throughout the year, be used to cool 
the provision chambers used in connection 
with the restaurant of the Luncheon Club. 
These machines will be operated by the 
exhaust steam, and to cool the air the 
brine will be pumped through a series of 
galvanized iron pipe coils having an aggre- 
gate length of seven miles. 

At about the centre of the rectangle, 
to the right in Fig. 1, and well shown in 
Fig. 2, is a platform raised about six feet 
above the floor level. Upon this platform 
are mounted feed-water pumps, return 
pumps, feed-water filters, and two ther- 
mostat pumps. Upon this platform is 
also mounted tha main steam header. 
This is sixteen inches in diameter and 
fifteen feet long. Exhaust steam is 
brought through one end, and live steam 
through a Keiley reducing valve at the 
other end. Four branches are taken off 
from this header, three supplying steam 
coils for warming the air for the fresh 
air fans, and one supplying all the radia- 
tors throughout the building. 

Underneath this platform is a high- 
pressure drip-tank, the height of water 
being controlled by a Keiley pump 
governor, and a Blake pump returns the 
water to the boiler; a blow-off tank, with 
pumps for sending the water to the sewer; 
a plumber’s waste-water tank which takes 
care of water from the floor drains, safe 
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waste, tell-tale pipes and refrigerator 
waste. 

A sump is also located under this plat- 
form which takes care of the drainage 
oozing from the caissons and other 
sources. This is handled by three pumps 
cross-connected with the plumber’s waste- 
water tank and sump. A low-pressure 
drip-tank is located in the pit, the height 
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twelve long and seven high; two thirty- 
six-inch drums,seven-sixteenths inch thick, 
twenty-one feet ten and _ three-eighths 
inches long. One larger boiler has 112 
four-inch tubes, sixteen wide and seven 
high; two thirty-six-inch drums, seven- 
sixteenths inch thick, twenty-one feet two 
and elever-sixteenths inches long. These 
are normally rated for 200 pounds press- 
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Fic. 3 —Tue BorLer Room, POWER PLANT, Stock EXCHANGE, NEw YORK CITY, 


of water being controlled by a Keiley 
pump governor, and returned to the water 
by a Blake pump. There are in all, 
thirty-nine pumps in the installation. 
Across the platform, on a lower level, 
is the boiler room. This is equipped with 
four Babcock & Wilcox boilers. Three of 
these have eighty-four four-inch tubes, 
eighteen feet long, arranged |in tiers 


ure, but the present working pressure is 
125 pounds. Fig. 3 shows the boiler 
room. The furnaces are hand-fired, using 
natural draft furnished by a steel stack 
200 feet high of flattened oval section, 
ninety inches in the greatest, and fifty- 
four inches in the shortest dimensions. A 
single-track railway conveys the coal 
from a large bunker, and_removes the ash 
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to a sidewalk lift. The four boilers give 
an aggregate heating surface of 8,200 
square feet. There is also installed in 
the boiler room a 600-horse-power Berry- 
man feed-water heater. 

The engine room is located in the 
northwestern section of the building, on 
a level with the platform shown in Fig. 
2. This is a handsome room, and the 
fittings are of an exceptionally high order 
of excellence. There are three General 
Electric direct-current generators, direct- 
coupled to Ball & Wood tandem-com- 
pound engines. Two of these generators 
operate at 235 volts no load, and 242 
volts full load, 1,033 amperes, 175 revo- 
lutions per minute. The third generator 
operates at 235 volts no load, and 242 
volts full load, 620 amperes, 225 revo- 
lutions per minute. Two of these units 
are shown in Fig. 4, and Fig. 5 shows 
the third generator and a partial view of 
the handsome board for the steam gauges 
and time clock. Fig. 6 shows the auto- 
matic oiling system, built by the Siegrist 
Lubricator Company. Two of the small 
pumps in this group handle the engine 
oil, and two handle the cylinder oil. All 
of the oil, after passing through the en- 
gines, is delivered to a White Star oil 


filter, and returned for use in the en- | 


gines. To the left of this apparatus is 
shown the storage battery switchboard, 
and at the extreme left of the view the 
end-cell switch for cutting in the end 
cells of the storage battery equipment. 
There are 135 cells of the chloride ac- 
cumulator type with a discharge capacity 
of 100 amperes for eight hours, built by 
the Electric Storage Battery Company, of 
Philadelphia, Pa. Of these, twenty-four 
are end cells, and these are automatically 
placed in circuit as the discharge of the 
storage battery may require. ‘The cells 
are charged by a _ ten-kilowatt booster 
made by the Western Electric Company. 

On the storage battery switchboard 
there is a Weston voltmeter made to 
read so that the number of end cells con- 
nected up is indicated. On the end-cell 
switch a series of twenty-four coils is ar- 
ranged, so connected as to form an ex- 
aggerated slide wire bridge. As the re- 
sistance in these coils is varied, the 
Weston voltineter just mentioned indi- 
cates on the reading scale the number of 
the end cell in circuit. On the right-hand 
side of the board another bridge arrange- 
ment, used in connection with a Weston 
direct-reading voltmeter, indicates the 
voltage of any individual end cell. On 
this switchboard there is also placed a 
ditferential Thomson recording watt- 
meter. This shows the watts, both on 
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charge and discharge. A Weston station 
voltmeter is used in connection with a 
voltmeter switch for determining the 
voltage on the main bus, the battery 
voltage, the bus and booster voltage, and 


for indicating both positive and negative 
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paratus for the power distribution, and 
upon the panels at the extreme right are 
mounted the controlling switches and 
regulators for the generators. In the 
middle panels are two Thomson record- 
ing wattmeters, one for power and one 
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Fic. 4.—PART oF THE ENGINE Room—Tue 150-KrLowatt, DrrEct-CURRENT GENERATOR IN 
FOREGROUND, Stock Excuance, New YORK CITY. 


grounds. Two “I. T. E.” circuit-break- 
ers are mounted on this board, and two 
pressure regulators, an end-cell regulat- 
ing switch, and the main switches for 


charge and discharge, together with a 
station ammeter. 


for light, with the switches for the mo- 
tors in the different parts of the building, 
operating the blowers and exhaust fans, 
and other auxiliary apparatus. On the 
generator panel are mounted three Wee- 
ton ammeters, one differential voltmeter, 
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Fig. 7 shows the main switchboard. 


This is made up in three sections, each 


section being divided into two panels. 
The section on the extreme right of Fig. 


7 is the lighting panels; upon the centre 
panels is mounted the controlling ap- 


and one Weston voltmeter, together with 


‘the main switches and the cireuit-break- 


ers. In one corner of the room there 18 
a smaller switchboard upon which are 
mounted switches for controlling the sg- 
nals and elevator lights, the watchman 6 
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er di clock, and the house telephone service. room, and also the operator’s station on Each member of the exchange has a 
the etree re On this switchboard is a Weston amme- a platform underneath the annunciator, certain number, and on the master key- 
rolling arc ter, reading to ten amperes, and a Wes- 
generasion, | ton voltmeter reading to twenty-five 
wo Thonan» volte. The four starting boxes for five 
for poeg small motor-generators used for the ele- 
vator signals and house telephone serv- 
—— ice are also mounted on this board. 


Messrs. Pattison Brothers, of New York 
city, were the consulting electrical en- 
gineers, and the Charles Eidlitz Com- 
pany, the electrical contractors. 

' The plant supplies power for 6,000 six- 
teen-candle-power, 235-volt incandescent 
lamps, seventy-five arc lamps, and about 
thirty motors, together with the current 
required for signals and house annun- 
clators and telephones. 

' The engine room is finished in white 
enameled brick, with a mosaic tile floor- 
ing. Each engine is supplied by a single 
steam pipe which comes from the floor 
below, and each steam pipe is encased in — 

, SWITCHBOARD CONTROLLING STORAGE BATTERIES, 


po lished sheet AAR to s height of about Fie. 6.—Tae AUTOMATIC OILING SYSTEM 
five feet, and at this point is finished off AND Enb-CELL Swircn, Stock Excaaneg, New York City, 


board there are two buttons correspond- 
ing to each number. Each annunciator 
has a capacity of 1,200 numbers, about 
1,000 being in operation at the present 
time. In order that any member on the 
floor may be notified immediately that 
there is a call for him, the messages are 
taken by the doorman at either the Broad 
street, the Wall street or the New street 
entrance, and communicated by messen- 
ger to the operator in charge of the main 
keyboard. The member’s number is then 
posted on the annunciator. The member 
applies to the operator, and is directed to 
the point from which the enquiry origi- 
nated. In order to facilitate the calling 
of members, there is also a system of 
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Fie. 7.—THe MAIN SWITCHBOARD, Stock ExcHaNGe, New York Crry. 


with a polished brass collar. The steam 
supply pipes make a graceful curve to the 
engine, and this is the only part of the 
steam supply which is visible in the en- 
gine room. _ 

One of the spectacular features of the 
exchange is the large annunciators in the 
board room. One of these annunciators is 
on the north wall of the room, the other 
being directly Opposite on the south wall. 
These annunciators are each twenty-eight 
feet long by twenty-eight feet high, and 
are divided into thirteen sections, so that 
it 18 easy to become familiar with the 
location of individual numbers. Each 
number is nine inches square, and there murino, n. x. 
are thirty-five numbers in each row. The Fic. 8.—THE ANNUNCIATOR TERMINAL Room, SHowina TERMINAL BOARD AND Moror- 
lower tier öf the numbers a iwen ty feet GENERATORS, Stock ExcHanGe, New York CiTy. 

where is located the master keyboard con- speaking-tubes, these speaking-tubes lead- 


from the floor. Fig. 9 shows the annun- 
Clator on the south wall of the board trolling the numbers on each annunciator. ing from the important rooms of the,ex- 
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change, and also from the corridors, and 
a system of intercommunicating house 
telephones. 

A number of the members find it neces- 
sary to have easy access to the telephone 
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system of apparatus, invented bv Mr. Ru- 
dolph Einbigler, it is possible to locate 
within twenty or thirty seconds any fault 
which may develop in the system. In 
this terminal room, where each number is 
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Fie. 9.—THE Boarb Room, SHOWING ANNUNCIATOR, PLATFORM FOR MASTER KEYBOARD, TELE- 
PHONE BOOTH, AND PNEUMATIC TUBE SERVICE STATION, STOCK EXCHANGE, NEW YORK CITY. 


service during the busy hours of the day, 
and for this purpose a special arrange- 
ment has been provided. A number of 
booths are placed at the western end of 
the board room, as may be seen from Fig. 
9. Communication is then established 
between these booths and the broker’s an- 
nunciator card by push-buttons located in 
each of the booths. Some of the brokers 
may be carrying on business for three or 
four different firms, all of which have 
telephone booths in this department. In 
order that the broker may know immedi- 
ately at which booth he is wanted, a col- 
ored disc is shown in conjunction with 
his number, appearing on -the annunci- 
ator. There are at present four colored 
discs being used, thus making a combina- 
tion of five calls which each broker may 
take advantage of. The capacity of the 
annunciator service may be increased to 
seven special calls and the original num- 
ber, making eight different calls avail- 
able. All of the wires used in connection 
with the annunciator service pass through 
a terminal room which is located beneath 
the board room floor, on a level with the 
street. The terminal board, Fig. 8, in 
this room is over twenty-one feet long, 
and the wires from the north side and 
south side annunciators come to this ter- 
minal station through. iron conduits. Meas- 
uring instruments are located at each énd 
of the terminal board, and by a special 


respectively connected, there are from 
four to twenty-four wires attached to 


Fics. 10 AND 11.—THE ANNUNCIATOR SHIELD — 
THE UPPER Part A 18 CLOSED OVER THE 
Lower Part B. - 


each number. By the aid of the ter- 
minal board and the system of finding 
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Fie. 12.—Tue OPERATION OF THE ANNUNCIA- 
TOR SHIELD. 


any wire, it is possible to change any 
number at the shortest notice. There are 
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about 9,000 conductors used in the opera- 
tion of the annunciator system, requiring 
about 1,360,000 feet of rubber-covered 
wire. 

One Holtzer-Cabot motor-generator 
supplies current for the annunciator, a 
large set of batteries being held in re- 
serve in case of emergency. The system 
is operated normally on open circuit, the 
current being used only when the signal 
is set, and again when it is released. 

Figs. 10, 11 and 12 give a good idea of 
the operation of the annunciator board. A 
is the upper part of the shield, which is 
hinged and normally closed over the lower 
part of the shield, B. The upper part 
works on a shaft pivoted as seen in the 
illustration. Behind the board are two 
magnets, G and G1. Between these is 
pivoted an armature, H, which operates 
a forwardly projecting lever arm, C. When 
the operator presses a button, the arma- 
ture, H, is first attracted to the pole-piece 
on the magnet, G1. This brings the pro- 
jecting arm, C, back, which, striking the 
weighted end, D, of the upper part of the 
shield, causes it to rotate and assume a 
position as shown in Fig. 11. When the 
member whose number corresponds to the 
signals shown has been properly notified, 
the operator presses the release button for 
this member, and the armature, H, is 
then attracted toward the pole-pieces of 
the magnet, G. This causes the project- 
ing arm, C, to strike against the back of 
the upper part of the shield, A, making 
it fold back over the fixed portion, B. 
When the button in the telephone booth 
is manipulated, the actuating mechanism, 
E, causes the disc to move forward and 
strike the upper part of the shield, A. 
The weighted portion, D, as soon as it is 
over the centre, carries the part, A, to the 
signaling position, and obviates the neces- 
sity of pressing the main keyboard but- 
ton. The release button in the telephone 
booth is on the same circuit as the re- 
lease button on the master keyboard, the 
operation of either releasing the signal 
automatically. The entire annunciator 
system has been designed and installed by 
Messrs. Einbigler & Adler, of New York 
city. 

The telephone system in the Stock Ex- 
change is novel in many ways, and prob- 
ably the first and only installation of its 
kind. There are about 520 booths on the 
board room floor, with additional instru- 
ments in the corridors and at convenient 
points about the building. The instru- 
ments were made up especially for this 
service, and are about as small as it is 
possible to make them to meet the re- 
quirements of the /peculiar service for 
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which they are used. The installation is 
primarily a private line exchange, each 
telephone on the board room floor being 
connected with the offices of the firm which 
leases it by private circuits, having no in- 
tercommunication with outside lines. On 
the ground floor of the Stock Exchange 
building the terminal room of the tele- 
phone system is located. This is prac- 
tically a self-contained central energy ex- 
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for operating the circuit-breaker in event 
of the current dropping below a prede- 
termined value. 

The equipment is operated on a twelve- 
volt system. There are twelve cells of 
the chloride accumulator type, six cells 
in each set. The switches on the cen- 
tral panel are so arranged that six cells 
may be charged by one generator, while 
the six cells in the other set are being 
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“Fig. 18.—Tae MAIN DISTRIBUTING FRAME, INTERMEDIATE BOARD, AND WIRE CHIEF’s DE8SK— 
TELEPHONE EXCHANGE, STOCK EXCHANGE, NEW YORK CITY. 


change. All of the current for the talk- 
ing, ringing and signaling circuits is gen- 
erated in this room, and the incoming 
lines from the subscribers’ stations are 
connected across by the proper interme- 
diaries to the booths on the board room 
floor. Fig. 14 shows the switchboard in 
this station, and Fig. 13 the main dis- 
tributing frame, the intermediate frame, 
and the wire chief’s desk. 

The switchboard is composed of three 
slate panels, each about three feet wide 
and seven feet high. The panel at the 
extreme left is the power board proper. 
Upon this panel are mounted the start- 
ing box handles for controlling the motors 
of two Western Electric motor generating 
sets used for charging the storage bat- 
teries. There are also switches for taking 
current for the motors from either the 
house or the Edison service. On the left- 
hand panel there is also mounted a volt- 
meter switch which is used in connection 
with the voltmeter on this panel to give 
the reading on any individual cell in 
either set of batteries, or to give the volt- 
age at the terminals of each generator ; 
and a Weston ammeter which indicates 
the charging current. On the panel in 
the centre are mounted the connections 
for each charging circuit, two fuses be- 
ing inserted on each of these circuits. 
There is also an “I. T. E.” circuit-breaker 
on each circuit, with the controlling coils 


discharged, a similar arrangement allow- 
ing of six cells in one set being charged 
by the second generator while the second 
set of cells is being discharged. On this 
central panel are mounted regulating 
switches for the charging current and 
voltage from either generator, with a 
standard indicating Weston ammeter and 
voltmeter. 

On the panel at the right the first and 
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Fıa. 14.—PowER BOARD, MOTOR-GENERATORS, 
AND RINGERS, TELEPHONE Room, Stock Ex- 
CHANGE, New YORK CITY. 


second switches leading from the left 
panel are connected with the main house 
switch, and the third is connected with the 
battery discharge. These control the cur- 
rent for the three Western Electric ring- 


ing machines, each ringer being controlled | 


by a starting box, the handle of which is 
manipulated from the face of the right- 
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hand panel. Each ringer has a generating 
lead to the power board. In connection 
with these there are one double-throw 
switch and one single-throw switch, to 
facilitate the discharge of current in the 
proper channels. Each lead from the 
generator is fused before it reaches the 
switch. The positive side of the general 
discharge lead comes to a bus-bar on this 
board, and from this point current is dis- 
tributed through fuses to each individual 
circuit, embracing ten telephone instru- 
ments. In series with each fuse is a 110- 
volt, sixteen-candle-power incandescent 
lamp, inserted between the fuse and the 
point of usee The twelve cells of storage 
battery are set up on an insulating plat- 
form, and the complete outfit is enclosed 
in a paneled compartment, so arranged 
with glass covers and side doors that the 
cells are readily accessible, but in normal 
operation there is no escape into the room 
of the gases generated, these being carried 
off by a vent and flue at the extreme end 
of the battery compartment. All of the 
conductors from the power board to the 
battery, and from the battery to the fuse 
board, are led through underground con- 
duits. From the fuse hoard the circuits 
are led through retardation coils along 
cables to the intermediate rack, where, 
in common with the main lines, the cir- 
cuits go to the telephones on the board 
room floor. The wires coming from. the 
subscriber’s telephone enter the room by 
the way of block and underground cables, 
reaching the central station at the Stock 
Exchange, where they are brought out and 
connected through heat coil arresters to 
the distributing frame. From this point 
they are distributed across the main frame 
to horizontal strips, meeting the cables 
which carry the line to the intermediate 
frame. From this point the main lines 
are led to the booth on the board room 
floor. All of the cables from the inter- 
mediate frame to the board room floor 
are lead-covered, and are run through 
iron conduits. 

Fig. 13 shows the wire chief’s desk. 
This is equipped with the standard wire 
chief’s apparatus, a complete outfit being 
installed for immediately locating any 
fault which may develop in the system. 
This exchange maintains its own linemen 
and troublemen, and is in charge of the 
wire chief, Mr. F. H. Kilfedder. 

In conclusion it is necessary to acknowl- 
edge the many courtesies shown by Mr. 
R. P. Doremus, of the building com- 
mittee, and in charge of the engineering 
features; Mr. John H. Dally, the chief 
engineer; Mr. Charles Deacon, and 
Messrs. Einbigler, Kilfedder and Diehl. 
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CONDITIONS OF PROGRESS IN ELEC- 
TROCHEMISTRY. 


BY JOSEPH W. RICHARDS. 


To live is to progress, and a science 
which does not progress petrifies. As the 
progress of electrochemistry is only one 
phase of scientific progress, a clear under- 
standing of the laws governing the latter 
will teach us the conditions of progress 
in the former. 

Science advances in many ways, along 
different paths and by different agencies. 
For the purpose of this discussion, this 
progress is classified under six heads, 
which will be considered separately. 


DISCOVERY OF NEW FACTS IN 
CHEMICAL SCIENCE. 


This was placed as a cornerstone in 
electrochemistry, giving a freshly flowing 
current of new electrochemical facts. All 
the other elements of progress have a 
chance to exist. The birthplaces are elec- 
trical, chemical and physical laboratories; 
the sponsors are the investigators. The 
elect among these workers are the pro- 
fessors of electrochemistry, provided with 
well equipped electrochemical laboratories. 
They are in the position to do or to di- 
rect the most valuable investigations, and 
are also under the normal obligation to 
publish to the world all that they dis- 
cover. In this group may be classified 
Davy, Faraday, Bunsen, Arrhenius, van’t 
Hoff, Ostwald, Nernst and Moissan. 
There are others of the rank and file fol- 
lowing cheerfully the same paths. Our 
journals teem with the results of new re- 
searches, by which the humble worker in 
one corner gains the knowledge gleaned 
by many workers and in return contrib- 
utes what he can. 

The German-speaking countries count 
up alone at their universities and tech- 
nical schools fifteen chairs of electro- 
chemistry and twelve electrochemical 
laboratories. These have been the source 
of the greater part of the advance of elec- 
trochemical science in the last ten years. 
Gratitude and self-interest unite in 
recommending to the captains of the elec- 
trochemical industry, that more such la- 
boratories be built and more such chairs 
be endowed. The present flourishing con- 
dition in America is largely due to foreign 
trained electrochemists and important 
literature. Should we not soon begin to 
establish chairs of electrochemistry and 
build well equipped laboratories to go 
with them? 

There is, however, another class of in- 
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vestigators which is no less industrious in 
acquiring facts. This is the army of in- 
vestigators in the laboratories of our in- 
dustrial plants. The expense of such work 
is borne by the corporation for which they 
labor, and the work itself is in reality 
an investment. Such workers frequently 
discover important facts and the employer 
should feel under obligation, and allow 
publication of these when the research 
has achieved its financial purpose. 
CLEARER KNOWLEDGE OF THE LAWS COR- 
RELATING THESE FACTS. 


. By means of facts, discussing and de- 
ducing therefrom, we arrive at a knowl- 
edge of the laws of the science and the 
relations governing its various phenomena. 
Such deductions are the goal of pure 
science, and the electrochemist not blessed 
with laboratory facilities has free entrance 
into this field. He may be only a student, 
but if he is at the same time a thinker, 
a compiler, an analyst, with the power of 
collating, dissecting and deducing, he may 
in the seclusion of his study discover 
laws which escape the observation of 
others less studious, and thus render a 
service of the highest value to science. 


MORE RATIONAL THEORIES OF THE WHY 
AND WHEREFORE. 

As soon as facts accumulate and laws 
are discerned, the scientist begins to re- 
flect on the why and the wherefore. He 
commences to search for relations, to 
imagine connections and to make pictures 
of the mechanism of the phenomena. 
Thus, there are theories put forward, some 
poor and some almost perfect, since, 
granting their premises, they give an ex- 
planation of all observed phenomena. 

Such theories are not only allowable, 
but necessary. But a danger to the de- 
velopment of the science comes when a 
theory, by being believed too implicitly, 
becomes a straight-jacket for the growing 
science. 

The fundamental conceptions must al- 
ways be open to correction and revision. 
If new facts appear which contradict our 
theories, let us welcome them, like loyal 
lovers of the truth. 

INCREASING APPLICATION TO INDUSTRIAL 
NEEDS. | 

In order not to become a mere code of 
observed and classified facts, a science 
must find practical application which in- 
creases the comfort, pleasure or wealth of 
mankind. The whole circle of human in- 
dustry consists in utilizing the fleeting 
value of the perishable capacity to labor, 
linking it-with natural forces and thus 
turning into valuable products natural 
crude material, The items concerned are 
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crude material, power, brains and indus- 
try. Power alone is apt to be regarded as 
the first desideratum for the success of 
electrochemical processes, but knowledge, 
thinking power and industry are more 
primary factors. 

The item of cheap power in manufac- 
turing cost is of variable importance in 
electrochemical processes. In some it 
may form three-quarters of the total cost 
of the process; in others, perhaps only 
one-quarter. The former are frequently 
compelled to move to the cheapest power, 
while the latter, taking into account 
other considerations, may find it cheaper 
to locate at more expensive powers. 
Niagara Falls has drawn the majority of 
our electrochemical industries, but an- 
other source of surplus power is distrib- 
uted over a large part of our country, 
from blast furnaces, burning its gases to 
heat its blast and to raise steam for 
power. Two-thirds of its gases used for 
the latter purpose generate just about the 
power needed for the machinery, an 
amount equal, on an average, to 2,500 
horse-power for a furnace taking 500 tons 
of iron per day. If the gas thus used 
was used in gas engines, there would be 
an average surplus power, over and above 
the requirements of the furnace itself, of 
10,000 horse-power. The gas engine 
plant needed to produce this power doe 
not cost over $50 per horse-power, which 
compares favorably with the cost in de- 
veloping water powers. Thus, there are 
scattered over the United States, in some 
of our most flourishing industrial centres, 
undeveloped powers which aggregate over 
1,000,000 horse-power and which could 
be utilized without any drain on our 
natural resources. 

Other possible sources of power are the 
waste surplus gases from by-product cok- 
ing ovens, and the utilization of gas pro- 
ducers using cheap coal. 


AN INCREASING DISSEMINATION OF THE 
LITERATURE AND FACTS OF THE 
SCIENCE. 


No science can progress if it adopts the 
medieval practice of the alchemists, and 
carefully guards its wisdom for the ex- 
clusive use of the initiated. Widespread 
dissemination of the literature of electro- 
chemistry is necessary to progress. 

The literature of the science consists of 
transactions, journals, treatises, mono- 
graphs and text-books. The transactions 
of our societies represent the labors of 
many heads and hands, and the opinions 
of many minds. They are the reservoirs 
of information from which the other 
literature of the science ig compiled. 
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Their value is augmented by being 
printed quickly and distributed. 

Our journals serve to keep us posted 
as to current events, and these should be 
in the most able hands, for a capable 
editor can render service of the first im- 
portance to all his readers, by culling out 
and presenting only the best and reliable, 
and fearlessly scoring the financial shark 
and the scientific impostor. 

Text-books are intended to give begin- 
ners their first ideas of electrochemistry, 
and should be most carefully written. 
Nothing sticks so permanently in the 
mind as a correct idea taken in youth 
from a good book, except, perhaps, an in- 
correct idea taken from a bad book, and 
the latter often sticks the hardest. There 
are entirely too many imperfect text- 
books. One good one, written by a mas- 
ter, is worth more than all the poor ones 
put together. 


AN INCREASING VISION OF THE POSSI- 
BILITIES OF THE SCIENCE. 


If we ask the student of electrochem- 
istry why he chooses this for his life 
work, he will possibly reply that he be- 
lieves this is the most promising field for 
his activities. He may have been at- 
tracted by the novelty of what was being 
achieved- In any case, the knowledge of 
what is and the vision of what may be, is 
the magnet which draws recruits and 
adds to the working forces in our ranks. 
The enthusiastic worker in his labora- 
tory will say that the principal force 
keeping him at work is the thought that 
there is so much to do, so much to find 


out, and so much promise of achieving 


great things that he can not but become 
enthusiastic. The ever-widening vision 
of an ever-widening field is the reward 
and the inspiration of every honest 
worker. 

In like manner each of us is inspired 
and encouraged to high endeavor and im- 
bued with the spirit to do by sight of 
vision of the possibilities of electro- 
chemical science. 

If there is one thing which the Elec- 
trochemical Society does of more super- 
lative worth than any other, it is the re- 
sultant enlargement of vision which 
comes to each of its members from the 
interchange of thought, the sharing of 
ideas, resulting from its meetings. 

Let us all, then, see it as our privilege 
as well as our duty to promote in every 
way the interest, the attractiveness and 
the scientific atmosphere of these meet- 
ings, for they are the elixer of life to the 
development of electrochemistry in 
America. 
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National Electric Light Association. 

The list of papers to be read at the 
twenty-sixth convention of the National 
Electric Light Association, Chicago, Ill., 
May 26, 27, 28, has been announced as 
follows: 

“Fuel Losses in Furnaces and Boilers, 
and How to Lessen Them,” by Mr. A. 
Bement. 

“Salt as a By-Product,” by Mr. Alex 
Dow. 

“Advantages Derived from the Use of 
One System of Generation and Trans- 
mission in One Locality,” by Mr. C. L. 
Edgar. 

“Tactful Relations with Customers,” 
by Mr. J. W. Ferguson. ` 

“Relative Advantages of Electrical 
and Mechanical Methods at Variable 
Speeds for General Power Service,” by 
Mr. Wm. Cooper. 

“First Aid Appliances,” by Mr. J. D. 
McGowan. 

“Standard Rates for Transformers,” 
by Mr. John S. Peck. 

“Steam Turbines,” by Professor Wm. 
Lispenard Robb. 

“The Application of Four-Ampere 
Series Arc Lamps for Street Lighting,” 
by Mr. J. Henry Hallberg. 

“Some Fundamentals of Photometry,” 
by Professor H. E. Clifford. 

“Exhibition and Description of the 
Matthews Integrating Photometer,” by 
Professor Charles P. Matthews. 

“Attitude of Employer Toward Benevo- 
lent Insurance and Educational Associa- 
tions Among Employés,” by Mr. Arthur 
Williams. 

“District leating,? by Mr. John W. 
Glidden. 

“The Young Engineer and the Elec- 
tric Lighting Plant,’ by Charle F. 
Scott. 

Committee reports: 

“Report of Editor of Progress,” by Mr. 
T. C. Martin. 

“Decorative and Sign Lighting,” by 
Mr. Arthur Williams. 
“Unaccounted-for 

L. G. Van Ness. 

“Theft of Current,” by Mr. R. L. El- 
liott. 

“Office Methods and Accounting,” by 
Mr. W. M. Anthony. 


“Photometric Committee,” by Mr. 
H. L. Doherty. 
“Committee on Analysis of Flue 


Gases,” by Mr. H. L. Doherty. 

Professor Elihu Thomson will also pre- 
sent a paper, and Mr. H. T. Hartman, 
editor of the question box, has a complete 
file of subjects for discussion. 


Current,” by Mr. 
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New York Electrical Society. 

Mr. Bion J. Arnold lectured before the 
New York Electrical Society on April 
29, on the subject of “The Transporta- 
tion Problem in Chicago and Other Great 
Cities.” The lecture contained an im- 
mense amount of valuable material on 
the subject of surface and subway lines; 
the unification of the street railway serv- 


ice, either under single control or by the 
cooperation of several systems under sep- 
arate control; the one-city one-fare idea; 
types of rails; terminals; electrolysis; 
the growth of population and traffic in 
the past, and estimates as to the future 
increase of street car traffic. 

The following members were elected: 
N. B. Tretheway, C. G. Young, Jeremiah 
J. Kennedy, Maurice Hoopes, Percy 
Foote Cowing, Fred W. Ellen, John B. N. 
Vanzandt, F. H. Fuller, Fredk. J. Hall, 
Wm. F. Bissing, Wilson S. Howell, 
Frederick Arthur Goetze, Joseph W. 
Tracy, Martin J. Insull, George T. 
Conkling, Eugene P. Etzel, John D. 
Keily, Anthony L. Noone, Harry C. Hall, 
L. F. Bentley and R. R. Hutton. 

The lecture was preceded by a business 
session, during which the amendments to 
the constitution and by-laws, approved by 
the executive committee, were submitted 
to the society for discussion, prior to 
their being voted on at the May meeting. 
Two amendments were freely discussed,one 
to make the president eligible for reelec- 
tion for one year, but at no future time, 
and the other bearing on the appointment 
by the president of the nominating com- 
mittee. The sentiment of the meeting, as 
expressed by several members, was that 
the society should follow the lead of most 
other societies at the present time, and 
notably that of the American Institute 
of Electrical Engineers, and make the 
president ineligible for immediate re- 
election. In regard to the appointment 
of a nominating committee, from the 
trend of the discussion there seems to be 
a markedly growing belief that some pro- 
vision for giving the society at large an 
equal representation with the executive 
committee, and introducing as an added 
element of stability one or, perhaps, more 
of the past-presidents of the society, 
would be more satisfactory in its results 
than the method now proposed, which 
provides that the president shall appoint 
a nominating committee of seven, four of 
whom shall be members of the executive 
committee, and that this committee, in 
conjunction with the president as a mem- 
ber ex-officio, shall prepare a ticket. 
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Plans for an Engineering Building. 
A meeting of the presidents, or their 
representatives, of the following organi- 
zations—the American Society of Civil 
Engineers, the American Institute of 
Mining Engineers, the American Society 
of Mechanical Engineers, the American 
Institute of Electrical Engineers, and the 
Engineers’ Club—was held at the En- 
gineers’ Club, New York city, April 30, 
1903, to receive from a committee to 
whom certain preliminary arrangements 
had been entrusted a communication from 
Mr. Andrew Carnegie, addressed to the 
several societies and the club, proposing 
to erect a Union Engineers’ Building. 
The suggestion for a common engineer- 
ing building is not new, but the plan 
first began to take definite shape after 
the recent Library Dinner, on February 
9, 1903, of the American Institute of 
Electrical Engineers, which was tendered 
to Mr. Andrew Carnegie. Immediately 
following this dinner Mr. Carnegie sent 
for Mr. Charles F. Scott and Mr. Calvin 
W. Rice, requesting them to call upon 
him; and at the interview which followed, 
Mr. Carnegie said that he had enjoyed 
the dinner, and had been much interested 
in the work of the engineering societies, 
and also in the suggestion of a common 
building. He asked many questions con- 
cerning the status of the buildings and 
the incomes of the various organizations, 
and was impressed with what had already 
been done and the possibilities for future 
development. He requested Mr. Scott 
and Mr. Rice to ascertain what land would 
cost to accommodate an adequate building, 
and said he was ready to put up the 
building if the societies provided the land. 
Shortly after this interview a meeting 
of prominent members of the various en- 
gineering societies was held at the En- 


gineers’ Club, and the matter was con- 
sidered. Following this, a committee 
waited upon Mr. Carnegie, and discussed 
the matter freely with him. Mr. Carnegie 
again expressed his readiness to give the 
funds for the erection of a building, pro- 
vided the several societies could make 
certain arrangements with respect to the 
necessary ground; and he sent the fol- 
lowing letter: 
New York, Feb. 14, 1903. 


Gentlemen of the American Society 
Civil Engineers, American Society Me- 
chanical Engineers, American Institute 
Electrical Engineers, and the Engineers’ 
Club: . 

It gives me great pleasure to give, say, 
one million dollars, to erect a suitable 
Union Building for you all, as the same 
may be needed. 
With best wishes, 
Truly yours, 
(Signed) Andrew Carnegie, 
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At the meeting held April 30, 1903, 
more detailed plans were formulated, out- 
lining the work to be done in order that 
Mr. Carnegie’s generous gift might be 
accepted. : 

A plan of organization has been pre- 
pared by Mr. William A. Redding, chair- 
man of the house committee of the En- 
gineer’s Club. The property on the 
south side of Fortieth street, 50 feet wide 
and nearly 100 feet deep, has recently 
been purchased by the Engineers’ Realty 
Company as a site for a new club house 
for the Engineers’ Club. Written options 
have been acquired to purchase before 
July 1, 1903, five contiguous properties 
on the north side of Thirty-ninth street, 
west of Fifth avenue, which are im- 
mediately in the rear of the above-men- 
tioned property on Fortieth street, and 
the aggregate width of which is 125 feet, 
and the depth of which is nearly 100 
feet. These five properties are to be pur- 
chased by the American Society of Civil 
Engineers, the American Society of Me- 
chanical Engineers, the American Insti- 
tute of Mining Engineers, the American 
Institute of Electrical Engineers, and 
such other societies of engineers 
as shall be determined upon. The 
property should be acquired in the fol- 
lowing way: The Engineers’ Club should 
purchase from the Engineers’ Realty 
Company the property on Fortieth street, 
subject to a mortgage of $110,000 and in 
payment therefor should give the En- 
gineers’ Realty Company 1,150 bonds of 
the par value of $100 each, exe- 
cuted by the club, to be payable 
in twenty years, bearing interest at 
four per cent. The four national so- 
cieties should purchase the five properties 
on Thirty-ninth street, and accept a con- 
veyance of them in fee simple to these 
societies as tenants in common, share and 
share alike, the cost of the purchase of 
these properties to be paid by these four 
societies shate and share alike. Each so- 
ciety may pay in cash or may execute a 
bond, and give a mortgage to secure its 
interest on these properties. The character 
and arrangement of the building should 
be determined by a joint committee com- 
posed of the president and two other 
members of each of the organizations 
that shall unite in accepting the gift of 
Mr. Carnegie. This joint committee 
should have power to determine by an 
affirmative vote of at least two-thirds of 
all the members, the character and ar- 
rangement of the buildings to be erected, 
and should also have power to obtain 
from competent architects plans and 
specifications, to approve of them, and to 
make and enter into contracts for the 
erection of buildings. 

Vesting in such a joint committee these 
powers would avoid much diversity of 
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opinion and controversy that would arise 
should the plans have to be submitted 
to each organization for approval. 

The building to be erected on Fortieth 
street should ‘be occupied by the Engi- 
neers’ Club exclusively. The joint com- 
mittee should have power to determine 
what portion of the building to be erected 
on the Thirty-ninth street site should be 
occupied by each of the four national so- 
cieties, and what proportion of that build- 
ing should be reserved for the occupancy 
of other societies of engineers that shall 
be permitted to locate therein. 

The building should have a large as- 
sembly hall, available for lectures and for 
the holding of genera] conventions of the 
engineering societies, A number of 
smaller halls to accommodate gatherings 
will be suitable for monthly meetings of 
the societies. The libraries of the several 
engineering societies should be placed in 
adjacent rooms or alcoves. Rooms will 
be available for reading and writing. 

There should be a governing body to 
prescribe rules and regulations for the 
use of the libraries and auditoriums and 
to fix dates. This should be composed of 
three members elected annually by the 
council of each of the four national so- 
cieties. The independence and integrity 
of each organization should be preserved 
thoroughly, and nothing should be done 
to affect or interfere with it. Resolutions 
are proposed to bring the five organiza- 
tions into this enterprise, to express to 
Mr. Carnegie the high appreciation of his 
generous gift, and to appoint a committee, 
composed of the president and two mem- 
bers of each organization, to carry out 
the work outlined. 

The encouraging outlook for an en- 
gineering building is a source of special 
gratification to members of the American 
Institute of Electrical Engineers, as the 
present promise of success is due largely 
to the efforts of Mr. Calvin W. Rice, 


. chairman of the Institute building com- 


mittee, and President Charles F. Scott. 
These gentlemen were ably assisted by the 
other members of the Institute building 
committee, Dr. S. S. Wheeler, Mr. W. D. 
Weaver and Mr. C. O. Mailloux. 
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The Liebig Centennial Celebration. 

The New York section of the Verein 
Deutscher Chemiker will celebrate the 
centennial birthday of Justus Liebig on 
May 12, 1903. The exercises will be held 
in the assembly hall of the Chemists’ 
Club, 108 West Fifty-fifth street, New 
York city, beginning promptly at 8.30 
P. M. 

Professor Ira Remsen, president of 
Johns Hopkins University, and Professor 
W. H. Brewer, of Yale University, will 
deliver orations. Dr. C. Duisberg, vice- 
president of the parent society, and Pro- 
fessor Charles S. Chandler, of Columbia 
University, will address the meeting. 
The members of the American Chemical 
Society, the Society of Chemical Indus- 
try, the American Electrochemical So- 
ciety and the Chemists Club are cordially 
invited to this celebration. 
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The South Lancashire Electric Tramways, England. 


HE most comprehensive system of 
electric tramways in Great Britain 
has just been put into serious 

operation in South Lancashire, and the 
magnitude of its sphere of working may 
be well judged from the route map here- 
with. ‘The mere fact of the opening of a 
large percentage of the lines authorized 
to the company, however, is of little im- 
portance, comparatively, when the rami- 
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powers for constructing electric tram- 
ways around the large commercial area 
of South Lancashire, and to connect up 
tha more important’ towns, which had 
hitherto been, to all intents and purposes, 
isolated and strongly in need of an up-to- 
date system of intercommunication; the 
only other facilities of the kind, beyond 
a somewhat sparse steam railway service, 
being a service of single-horse omnibuses. 


Altogether 550 miles of tramways will 
eventually be interconnected, serving a 
population of 5,000,000. 

The first section of the company’s tram- 
way lines, ten miles in length, was opened 
in October last year, establishing direct 
connection between Lowton, Leigh, Ather- 
ton, Tyldesley and Bolton. Another line 
was opened on February 7 of this year, run- 
ning from Atherton to Hindley, and the 


DIAGRAM SHOWING CONNECTIONS OF SOUTH LANCASHIRE TRAMWAYS COMPANY’S SYSTEM, WITH THE PRINCIPAL Towns OF SouTH LANCASHIRE. 


fications of the system generally and its 
relations with existing modes of travel 
are taken into consideration. At the pre- 
sent time no undertaking of the same 
character in the kingdom is in such com- 
plete continuity with its immediate com- 
petitors, and this will be emphasized late 
on in this article. 7 
The South Lancashire Tramways Com- 
pany was promoted in the year 1900, for 
the purpose of seeking parliamentary 


It was felt, therefore, that the develop- 
ment of the various localities, shown on 
the map, was being much retarded, and 
the inauguration of this great scheme, 
of which thirty-two miles are in very 
satisfactory operation, is viewed with 
great favor everywhere in that area. In 
addition, a light railway order was ob- 
tained for a tramway between, and the 
line was opened in June, 1902, being in 
the South Lancashire Company’s hands. 


link between Hindley and Haydock, now 
being completed, brings Liverpool into 
direct tramway connection with Bolton 
and Wigan via the intervening system of 
St. Helens. The next constructional 
scheme provides for an extension from 
Bolton to Salford, and from Salford to 
Leigh, and Lowton to St. Helens. The 
company has powers to construct about 
115 miles of tramways, giving a double 
connection between Liverpool and Man- 
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chester by a sort of triangular route and 
linking up over thirty important towns 
in a most congested manufacturing area, 
including Bolton, Wigan, St. Helens, 
Prescott, Warrington and Salford. 
The company’s cars now start from 
the pierhead, Liverpool, and run 
over the latter corporation’s lines to 
Knotty Ash, where the first section of the 
company’s lines is reached as well as open 
country, and by means of the map the 
route can be traced. Running powers 
have been granted over the municipal 
electric tramways of Liverpool, Manches- 
ter, Salford, Bolton, and, in fact, all the 
large towns shown on the map. 

Among many innovations introduced 
into the system, compared with what has 
previously been attempted over here, are 
arrangements with the Great Central 
Railway Company, a steam line which 
runs down into London, whereby through 
booking has been established. A notable 
feature, too, is the carriage of all kinds of 
light and heavy merchandise, the latter of 
which it is intended to convey during the 
night. The fact is also both remarkable 
and interesting that the lines have been 
laid out as to pass the doors of the prin- 
cipal mills, factories and collieries in the 
district, thus enhancing the value of such 
a heavy goods service. A parcel service 
has already been started, and goods up to 
fifty-six pounds in weight are collected by 
the cars at all points throughout the 
route, and delivered hourly by agents in 
the outlying districts. 

This much having been said of the com- 
mercial and general aspects of the system, 
the technical character of the construc- 
tion work now in operation will be in- 
teresting. 

Dealing first with the generating sta- 
tion, this is situated at Howe Bridge, 
Atherton, in a practically central posi- 
tion. The engine room is 60 feet wide by 
125 feet long, and provision is made for 
considerable extension of the building, 
in order to accommodate the additional 
plant which will be required for supply- 
ing power to the, at present, unconstructed 
parts of the system. 

The present power station buildings 
are fully occupied by the plant now 
erected, comprising two 500-kilowait, 
7,500-volt, two-phase alternators, running 
at a speed of 100 revolutions per minute ; 
one 500-kilowatt traction generator; one 
250-kilowatt traction generator; one 250- 
kilowatt synchronous motor-generator, as 
well as positive, negative, and reversible 
battery boosters. The alternators are 
mounted between the cranks of the: en- 
ginea The capacity of the engines is 
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such that they give a continuous output 
equivalent to 500 kilowatts, with twenty- 
five per cent overload, for a period of two 
hours, and fifty per cent overload momen- 
tarily. The normal working pressure is 
160 pounds per square inch. They are 
vertical machines, with four seated lift 
valves at the high-pressure cylinders, and 
Corliss valves on the low-pressure side, 
and they run condensing. Forced lubri- 
cation is employed for the working parte, 
with oil pumps worked by means of ec- 
centrics from off the top gallery. The ar- 
rangement of the engines is such that 
access to every one of them may be ob- 


tained without descending to the ground 
level. 
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The alternating-current generators, 
mounted between the cranks of these en- 
gines, are capable of giving 500 kilowatts 
continuously and twenty-five per cent 
overload for two hours. The flywheel is 
extra heavy on account of the fluctuating 
nature of the load these machines will 
be expected to carry, and in order to se- 
cure the necessary uniformity of turning 
for proper parallel running. The ter- 
minal pressure is 7,500 volts per phase 
and the frequency fifty cycles per second 
when running at a speed of 100 revolu- 
tions per minute. The exciters are rope 
driven off the flywheel. The high-tension 
generators transmit power to the sub- 
station plant, and in addition may be 
used to drive a synchronous motor-gener- 
ator set in the power station when the 
steam-driven traction generators are shut 
down. There is also a 500-kilowatt, com- 
pound-wound, standard traction generator 
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mounted between the cranks of a cross- 
compound engine. The design of this ma- 
chine and also the whole of the con- 
tinuous-current machines, is such that 
sparkless running is obtained between no 
load and full load without shifting the 
position of the brushes. A special switch 
pillar is placed by the side of the field 
yoke in order that the compounding coils 
may be cut out when necessary, so that 
the generator may be used as a shunt ma- 
chine for battery charging purposes, in 
which case the reversible booster (which 
will be referred to later) will be placed in 
circuit. The 250-kilowatt steam-driven 
traction generator is similar to the 500- 
kilowatt machine described above, it be 


ing also mounted between the cranks of 
a cross-compound engine with the arma 
ture spider rigidly bolted to a flywheel 
five tons in weight. The set runs at 150 
revolutions per minute, and will stand 
an overload of twenty-five per cent for 
two hours and fifty per cent momen- 
tarily. 

The 250-kilowatt motor-generator Tun 
at a speed of 300 revolutions per minute, 
and may be used as a synchronous me 
tor, driving ita generator either as a shunt 
or compound-wound machine, a switch 
pillar being fixed on the bed-plate for 
cutting out the compound windings whe! 
necessary. Or, alternatively, it may be 
used as a continuous-current motor, 
driving the alternating machine as 4 t0- 
phase generator with 7,500 volts pel 
phase, since, when a small load only 1 
on the substation, it will be moe 
economical to run in this manner than 
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to keep one of the large 500-kilowatt 
alternators running. In this motor- 
generator set two standard machines have 
been coupled together by meand of a 
flexible coupling. 

Two surface condensing plants have 
been installed, each capable of dealing 
with 19,000 pounds of steam per hour, 
and another will shortly be erected. An 
extra large cooling tower has also been 
placed at the extreme end of the build- 


ings. 
The auxiliary machinery in the station 


, ig not without interest. Firstly, there 
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periods not exceeding ten minutes. The 
other auxiliaries are two eight-kilowatt 
negative feeder boosters, and are of ten- 
kilowatt capacity; also a small portable 
milking motor booster for accumulators. 

There is also a forty-kilowatt battery- 
charging booster, which is of the reversi- 
ble type and works automatically, either 
charging or discharging the battery, keep- 
ing the voltage on the line constant. The 
automatic regulating portion is self-con- 
tained, and comprises a small motor with 
controlling gear, etc., mounted on the 
switchboard gallery. The amount of boost 


aad, 


Pet net | fa 
| Amal I 


647 


machines—three of which are being pro- 
vided—with the exception of the follow- 
ing points; firstly, the two are mounted 
together on one bed-plate and rigidly 
coupled together; secondly, instead of a 
switch pillar separate from the machine, 
the equalizer switch and also that used 
for cutting out the series winding, is each 
fixed on the machine carcase. Under or- 
dinary conditions of working, these sete 
will be used as synchronous motor-gener- 
ators, the generators being used as a 
shunt machine in conjunction with a re- 
versible booster and batteries of large ca- 
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will be one fifty-six-kilowatt positive 
feeder booster driven by a continuous- 
current motor at a speed of 550 revolu- 
tions per minute, the two being mounted 
together on one bed-plate, each with an 
independent field. The generator is 
wound for forty volts at fifty-six kilowatte, 
and also gives a varying output from zero 
to the maximum amperes with a propor- 
tional use in volts. This machine is 
capable of giving twenty-five per cent 
overload for a period of two hours, and 
fifty per cent overload with voltage and 
current above the normal output for short 


can be regulated at will by the switch- 
board attendant by means of a small 
auxiliary resistance. This is the only 
operation of the apparatus, however, 
which is not entirely automatic. 

The substation plant comprises certain 
auxiliary machines similar, excepting as 
regards to size and output, to those in the 
generating station; but an interesting 
feature in this plant is the 150-kilowatt 
high-tension motor-generating sets. The 
description of the 250-kilowatt set given 
above, in connection with the power- 
house plant, applies equally well to these 


pacity. With this arrangement, the load 
on the motor-generator, and consequently 
on the power-house, is kept practically 
constant, since when no cars are taking 
current, the extra power will be used for 
charging the battery. When, however, 
the cars are started and running on the 
line and a greater demand for power 
takes place, part is supplied by the motor- 
generator and part by the battery. The 
amount of power which the cars can 
call upon is, therefore, equivalent 
to more than double the output 
of one motor-generator set, the whole 
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of the machinery working automatically 
when connected up with reversible booster. 
In such a case, the electromotive force be- 
tween the bus-bars is kept constant with 
the drops in the feeders and lines, made 
up with the positive boosters. A booster 
is also inserted in circuit with the nega- 
tive feeders, the fields of these machines 
having several series turns traversed by 
the current passing to the positive feeders. 
When it is not desired to use the battery 
or reversible boosters, the compound wind- 
ing of the continuous-current generators 
is switched into circuit, the machines then 
operating as ordinary compound-wound 
traction generators. 

Coming back to the boiler house of the 
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one being held in reserve. The exhaust 
steam from the auxiliary plant passes 
through a copper worm, placed in one of 
the feed tanks, and thus imparts its re- 
maining heat to the feed water. .In case 
of a temporary failure of the main water 


supply, a small electrically-driven centrif- 


ugal pump is arranged to pump water 
from the tank at the bottom of the cool- 
ing tower to the feed tanks. All the pip- 
ing is duplicated and the main steam pip- 
ing in the boiler house is arranged on the 
ring system. 

The battery of accumulators consists of 
240 cells, capable of giving 265 amperes 
for six hours, 981 amperes for one hour, 
or 1,400 amperes for short periods. The 
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main power station, this contains four 
Lancashire boilers, eight feet six inches in 
diameter and thirty-three fect long, each 
fitted with automatic stokers. A 360-tube 
economizer, giving a total heating sur- 
face of 3,600 feet, and a water capacity of 
2,350 gallons, is also erected there. An 
extension of this may be made when neces- 
sary. There is also a riveted steel-plate, 
brick-lined chimney stack 150 feet in 
height, induced draught being applied by 
means of an electrically-driven fan. A 


separate pump room adjoins the 
boiler house, containing three ver- 
tical steam-driven feed pumps, each 


of which is capable of delivering 
3,000 gallons of water per hour to 
the boilers. The feed water is obtained 
from the Manchester corporation water 
mains and delivered into two large cast- 
iron tanks, placed over the pump room, 
each having a capacity of 20,000 gallons, 


object of installing this has been to equal- 
ize the load on the direct-current gen- 
erators, and boosters are used for charg- 
Ing. 

The switchboards, both for the high- 
tension and low-tension circuits, are 
placed on a conveniently raised platform 
on one of the long sides of the central 
power-house. 

The high-tension cables are drawn into 
stoneware pipes, while the low-tension 
feeders are mostly laid on the solid sys- 
tem in troughs. The high-tension feed- 
ers Which convey energy to the substa- 
tions have three conductors, with a com- 
mon return for the two phases. Two 
conductors are arranged as a twin cable, 


and the return encircles the whole as an 
outer conductor, which is earthed at the 


central station. 


The track is laid to a gauge of four feet 
cight and one-half inches, six-inch girder 
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rails being employed, weighing ninety 
pounds per yard in forty-five-foot lengths. 
The track principally consists of single 
line with passing places, while in the 
busier parts of the route the up and down 
lines are carried through different streets 
—as nearly parallel as could be—to 
facilitate the traffic as much as possible. 
A notable feature in connection with the 
track construction over a considerable 
length of the present lines is the adop- 
tion of longitudinal sleepers under the 
rails as recommended by Colonel Yorke 


after his visit to the United States, a. 


method which, it is hoped, will tend to 
noiseless running and the reduction of 
vibration. 

The cars are of the double-deck, four- 
wheel type, seating accommodation being 
provided for thirty-three passengers out- 
side and twenty-two inside; fifty-five in 
all. The lighting of the cars is carried 
out in an efficient manner, the lamps being 
fitted with handsome cut-glass globes and 
ornamental brass globe carriers. A pow- 
erful headlight is also carried. 

The system of overhead equipment is 
almost entirely that of side poles with 
brackets, and the swiveling trolley is used. 
Every alternate pole carries an incandes- 
cent lamp, the company having under- 
taken to thus light the route in return 
for certain concessions on the part of the 
local authorities. 


eae eee: 
A Demonstration of Wireless 
Telegraphy. 

A practical demonstration of its sys- 
tem of wireless telegraphy was made at 
the offices of the De Forest Wireless 
Telegraph Company, 86 Wall street, New 
York city, on April 27. Sending and re- 
ceiving sets were set up in different 
rooms, with miniature antenna, and mes- 
sages written by visitors were sent from 
one room to the other accurately and with 
ease. 

The De Forest system uses an alter- 
nating current, furnished by a small 
motor-generator, and raised to a high 
potential by a transformer, for setting 
up the electrical oscillations in the send- 
ing antenna. The receiving station con- 
sists of an antenna, a suitably adjusted 
receiving circuit, and the De Forest anti- 
coherer. This system is being tested prac- 
tically, and over twenty stations are al- 
ready erected. The federal government 
has equipped six stations with this appa 


ratus. . 
` < 


The manufacture of artificial corun- 
dum consists, in a general way, of the 
conversion of the mineral bauxite (a 
hydrous aluminum oxide) into coru- 
dum by means of intense heat and great 
pressure in an electrical furnace. 
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SAFETY DEVICES IN CENTRAL STA- 
TIONS AND SUBSTATIONS. 


BY PHILIP TORCILIO. 


(Concluded.) 
SUBSTATION. 


24. Separate lines entering substations 
should preferably be operated independ- 
ently, laying out independent high-tension 
busses and transforming apparatus on 
each line, the transformed current be- 
ing delivered either to a common set of 
bus-bars or to independent scts of bus- 
bars, if the service will allow of this sub- 


division. In rotary substations, while the 
rotaries operate in parallel on the 
direct-current side, they can be fed 


from independent high-tension lines not 
operated in synchronism. This allows 
feeding each substation from different 
groups of generators at the generating 
station, or even from different generating 
stations. In the case of alternating-cur- 
rent stations with transformers feeding 
into a common secondary set of bus-bars, 
the primary lines must necessarily be 
operated in parallel, and therefore 
from same bus-bars at the generating 


station. This prevents us from at- 
taining the advantages of dupli- 
cate lines and = independent sources 
of supply, as in the case of rotary sub- 
station. For this reason, in alter- 
nating-current systems of secondary 
distribution, as extensively used in 


water power plants, the adoption of 
independent groups of generators and 
independent feoding lines to important 
centres of distribution is not common. 
In important cases it may be advantageous 
to subdivide the customers’ supply on 
different circuits fed from independent 
lines and transformers operated from 
differant sources of supply. The New 
York Edison Company operates at pre- 
sent the generators at its Waterside station 
in two independent groups and whenever 
a substation has more than one rotary 
converter in service, the several rotaries 
are divided among different feeders, fed 
from different groups of generators at the 
generating station. The rotary converters 


being operated in parallel on the 
direct-current side, the distribution 
of loads between different feeders 


and consequently between 
generators is easily and perfectly 
accomplished. This distribution is 
regulated by the system operator at the 
station, who instructs each substation how 
to subdivide the loads among the rotaries. 
The system is laid out to still further sub- 


groups of 
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divide the groups of generators, if the 
further addition of generators will make 
it desirable. 

25. Receiving lines should be equipped 
with oil switches and overload relays with 
variable time limit in inverse proportion 
to amount of current. When more than 
one line is feeding a common high-tension 
bus or independent transforming appara- 
tus operating in parallel on the low-tension 
side (for instance, rotary converters), each 
line should also be equipped with reverse 
current relays, with variable time limit in 
inverse proportion to the amount of cur- 
rent, the time limit for these relays be- 
ing a fraction of the time for the over- 
load relay. Reverse current relays with- 
out time limit are too sensitive to momen- 
tary irregularities on high-tension system 
and cause trouble on this account. 

26. Inside the substations all high-ten- 
sion wiring and construction should be laid 
out along the same lines mentioned in 
case of gencrating station. Also, the low- 
tension apparatus and connections should 
be properly laid out, avoiding crowding 
and crossing of cables, keeping cables of 
different polarities separate, and pro- 
tecting them by means of ducts, septums 
and pipes as much as possible. 

26a. On very high-voltage receiving sta- 
tions, the closing of high-tension switches 
on transformers subjects them to heavy 
strains which ean, in most cases, be avoided 
by making alive the transformers from 
the low-tension side, if the common bus- 
bars are already led from another set of 
transformers, it may be advisable to leave 
the high-tension side of. transformers 
closed all the time, especially in water 
power plants. 

27. For protection of lines from over- 
loads or short-cireuits on transforming ap- 
paratus of large capacities, oil switches 
with overload relays should be considered 
preferable to high-tension fuses. The 
switches should be of proper capacity and 
should be equipped with locking re- 
lays for overloads, exceeding the 
safe breaking capacity to avoid blow- 
ing up the oil switch. The break- 
ing capacity of an oil switch will to a 
great extent depend not only on the 
character of load, but also on the amount 
of power back of the short-circuit. 

28. Compound wound rotary con- 
verters and eventually also plain shunt 
wound rotary converters operated in 
parallel on a common direct-current bus 
should be protected by some speed limit 
device to trip the alternating-current and 
direet-current circuit-breakers on the ro- 
tary, when speed exceeds the normal 
by a certain fixed percentage. The 
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sample shown was a speed limit de- 
vice developed by the company with which 
the writer is connected, in conjunction 
with a firm which manufactures measur- 
ing instruments, adopting its standard 
mechanism for speed indicators. 

29. It is desirable to protect the direct- 
current side of all rotary converters with 
circuit-breakers to operate in connection 
with the speed limit device above .men- 
tioned, and also in connection with a re- 
verse current relay on the direct-current 
side of the rotary. This reverse current 
relay should be equipped with a variable 
time element in inverse proportion to the 
amount of reverse current; di¢ect-current 
overload relays seem to be unnecessary. 

30. All relays at different points of 
the system and their time elements must 
be properly adjusted, to operate the differ- 
ent circuit-breakers in the proper order, 
so that if a trouble is once cleared by the 
opening of certain circuit-breakers, the 
other relays themselves in the normal 
position, leaving the rest of the system in 
operation. 

31. Emergency connections between 
different generating stations are con- 
sidered desirable and have found favor in 
connecting different water power plants 
and also in connecting large generating 
stations in the same city, as in New York. 

32. Of first importance in a lighting 
situation in a large city is the equipment 
of storage batteries at every substation. 
One large New York company, for in- 
stance, has installed or under contract 
twenty-two 8,000-ampere-hour 135-volt 
batteries, and more may be installed in 
the future. 

33. In closing this list of safeguards, 
it may be added that in all high-tension 
work, great care should be used in apply- 
ing tests to the apparatus, especially in 
making insulation tests on generators, 
cables, line and transforming apparatus. 
Breakdown tests can be made on samples, 
but it is unwise to strain unnecessarily 
the insulation of the complete plant near 
the breakdown point. Close inspection 
of the installation will finally give more 
satisfactory results than loose inspection 


and severe tests. 
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The International Association of 
Municipal Electricians. 


The annual year book of the Interna- 
tional Association of Municipal Elec- 
tricians is being distributed. This con- 
tains the proceedings of the recent con- 
vention held at Richmond, Va. Illustra- 
tions of the prominent members of the 
association and a list of the members are 


added. 
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MULTIPLE VERSUS INDEPENDENT 
OPERATION OF UNITS AND 
CENTRAL STATIONS.' 


BY PETER JUNKERSFELD. 


The tremendous development in the 
application of electricity has opened im- 
mense fields, which to central station men 
are continually presenting new problems 
and graver responsibilities. In all centres 
of human activity the extended use of 
electricity is closely associated with the 
suecess, well-being and comfort of the 
public, as well as of individuals. The 
home, club and hotel; the office, factory 
and mercantile establishment; the church, 
theatre and public place; the streets at 
night, and the great transportation sys- 
tems—all these are thrown into con- 
fusion and disorder on even a slight in- 
terruption in the supplv of electrical 
energy. 

All members of the Institute are more 
or less familiar with central station sys- 
tems, the principal features of which, in 
the larger cities at least, have been de- 
veloped along fairly uniform lines. The 
many practical difficulties of operation, 
largely influenced by local conditions, are 
matters of vital importance from both 
commercial and engineering standpoints. 
The object of this paper is to call atten- 
tion to some of these difficulties, with 
the hope that this will result in a full 
and profitable discussion. 

The direct-current systems of genera- 
tion and distribution for lighting and 
general power, and for street railway 
work, are inherently somewhat elastic. 
Satisfactory multiple operation of gen- 
erating units, thus giving a high average 
station economy, was early accomplished. 
In large cities the adjacent systems sup- 
plied from different stations were grad- 
ually tied together, and resulted usually 
in a large network of interconnected 
mains supplied at points of greatest 
density of load by feeders from the near- 
est generating stations. The equalizing 
effect between different points of network 
greatly increased the stability of such 
systems, which are often further im- 
proved by the use of storage batteries 
properly distributed. 

The quality and continuity of direct- 
current service with this arrangement, 
has, in most cases, been very satisfactory. 
However, on account of the heavy fixed 
charges and losses in operating a large 
number of small generating stations— 
many with necessarily poor economy— 
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the limitations in reducing cost of pro- 
duction were very serious indeed. 

In the largest cities, having a rapidly 
increasing load, operating costs have been 
considerably reduced by alternating-cur- 
rent generation, high-potential transmis- 
sion, and rotary-converter substations. 
While these transmission and conversion 
svstems have been developed and fairly 
well standardized as to general features, 
there is often still much to be desired in 
their operation. Systems operating with 
synchronous generating and converting 
apparatus and delivering current to the 
more elastic direct-current network, are 
especially sensitive to any irregularity in 
the operation of the prime mover itself 
or in any of the transmission or conver- 
sion units. It is not to be understood 
that the central station service in large 
cities is less reliable than before, but that 
a peculiarly unfortunate feature has been 
introduced. This temporary disadvan- 
tage has in most cases been more than 
offset by decided improvements and safe- 
guards affecting the continuity of cen- 
tral station service. 

The primary cause of trouble may 
usually be traced to the failure or un- 
satisfactory performance of apparatus; 
the mistakes or the inattention of men 
handling apparatus; or mechanical injury 
and interference from some exterior 
source. Troubles of one kind or another, 
even with the best modern systems, are 
always possible on the many different 
links between coal-pile and translating 
device. In a large central station system 
supplying direct current, these links 
might be enumerated and troubles classi- 
fied as follows: 

Mains and services. 

Low-tension feeders. 

Substation apparatus. 

High-tension transmission lines. 

Generator, prime mover and auxil- 
1aries. 

Steam supply. 

Troubles in wiring or translating de- 
vices on consumer’s premises are usually 
more directly under the control of the 
consumer than of the central station. 

These different classes of central sta- 
tion troubles are all more or less liable to 
occur, but the prevalence of any one class 
or number of classes of trouble depends 
upon the character of the different instal- 
lations, and on local operating condi- 
tions. In the discussion of these different 
classes of trouble the writer would, as a 
matter of illustration, refer to conditions 
in Chicago, where all twenty-five-cycle, 
high-potential transmission and direct- 
current distribution is underground. In 
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the outlying districts the four-wire, three- 
phase, sixty-cycle distribution is over- 
head. 

Mains and Services—Formerly Edison 
tube was principally used for all under- 
ground mains. The more recent practice 
has been to use, largely, cables in conduit, 
giving less trouble than the Edison tube, 
which is true also of service. However, 
miles and miles of the old tube mains 
are in service to-day, and must necessarily 
remain in service for years to come. 

Any trouble, either on mains or serv- 
ices, is usually confined to a compara- 
tively small area by the blowing of strips 
in the feeder junction boxes. The total 
amount of current that could be 
“pumped” into such a short-circuit is 
limited by the drop in mains and feeders, 
at least back to the substation bus-bars. 
Obviously, the duration of such a short- 
circuit depends on the condition 
and relative carrying capacity of the 
“short” and the fuse strips back of it. 
The drop in mains may be such that it is 
impossible to deliver enough current to 
burn off the trouble or blow the fuse 
strips. These cases, while rare, are very 
annoying. Sometimes they will “clear” 
only to start again at an unexpected time, 
occasionally even making it necessary to 
remove junction box strips and thus cut 
out the troublesome section until perma- 
nent repairs can be made. 

Low-Tension Feeders—On account of 
the larger carrving capacity the energy 
delivered on short-circuit is very much 
greater in feeders than in mains. The 
total length of conductor in feeders being 
much less than in mains, the number of 
troubles with equally good construction 
are correspondingly less. Furthermore, 
instead of tubes, cables have been very 
generally used for several years. This 
improved construction makes the actual 
number of feeder troubles still less. Seri- 
ous trouble on feeders, when it does oc- 
cur, however, obviously affects a much 
larger area than trouble in mains. The 
extent of area affected depends also on 
the arrangement of bus-bars and class of 
apparatus in station or substation. 

Substation Apparatus—In substations 
supplying direct current, rotary convert- 
ers with their accompanying step-down 
transformers and potential regulators, 
are used almost exclusively. The direct- 
current ends of these rotary converters 
are often worked in multiple with an old 
generating station, at least during the 
peak hours of one or two months in the 
early winter. A storage battery with end- 
cell switches for discharging on two or 
sometimes three different potentials is an 
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important adjunct to a substation. The 
batteries in all substations are discharged 
simultaneously at time of peak on prin- 
cipal generating station, or in an emer- 
gency ; at all other times they are allowed 
to float on system. They are charged 
either by using a booster or direct from a 
rotary converter equipped with sufficient 
regulator and transformer capacity for 
working at the higher voltage necessary 
for charging. 

Even in a substation having a storage 
battery and a subsidiary steam plant, all of 
the annual kilowatt-hour output, except a 


| eLre Jwi Eam 


re SIarce 


Trasnce 


r 
Paranr Co»serre o 


Faama ee nans -pr f +: — 

merce L tL Lo 
Jee OD co-+ecreo = o ag m 
4 
DEA 
——] Tim 3 

ë r eT ath ath 
° parse of) key aos 4 
kad Tapir g~ \ 


ELECTRICAL REVIEW 


nating-current transmission and the di- 
rect-current distribution systems. The 
localizing of trouble and the effectiveness 
of disconnecting depend on the arrange- 
ment of the alternating-current bus-bars 
and the automatic safety devices. 

The practice of operating practically 
all units on a single set of bus-bars, at 
least during long-hour light-load period 
in the direct-current generating stations, 
undoubtedly had some influence on the 
earlier substation bus-bar arrangements. 
In many large substations all rotaries are 
operated from one set of bus-bars; in 
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put into service about one year ago. There 
are twelve 500-kilowatt rotary converters 
arranged in three groups of four, each 
group supplied from its own high-ten- 
sion line and delivering current to its 
own section of the direct-current bus-bars. 
The incoming lines, apparatus, cable con- 
nections and switchboards, and the low- 
tension feeders to street, are all located 
and arranged to prevent a bad burnout 
spreading from one group to another. 
On each rotary converter there is 
mounted a direct-current circuit-breaker 
operated only by means of a 125-volt trip- 
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Fria. 1 —DIAGRAM OF PRINCIPAL CONNECTIONS IN A SUBSTATION—ARRANGED FOR INDEPENDENT OR MULTIPLE CONTROL. 


few per cent, is supplied to distribution 
system through the rotary converter. Spe- 
cial precautions are necessary to guard 
against interruption of service, as the 
radius of possible transmission of large 
powers in case of trouble is very much 
greater than in the case of services, mains 
or feeders. 

The characteristics of a rotary con- 
verter are such that it will carry an enor- 
mous overload with very little drop in 
voltage. Serious troubles or short-cir- 
cuits, whether they occur in the rotary 


converter and accessories, in the direct- 


current connections or in the alternating- 
current connections, will be violent and 
are liable to be destructive unless the 
damaged unit can be quickly and effect- 
ually disconnected, both from the alter- 


others they can be operated on either one 
of two sets of bus-bars. Another arrange- 
ment consists in running all rotaries 
from a single bus-bar arranged with dis- 
connective knife switches, so that each 
rotary or group of rotaries could be oper- 
ated independently from its own trans- 
mission lines. An improvement consists 
in replacing the disconnective knife 
switches with remotely controlled oil 
switches. 

With the latter arrangement, each 
rotary or group of rotaries can be oper- 
ated all in multiple if necessary or ad- 
visable, and be quickly sectionalized in 
case of trouble on any one transmission 
or conversion unit. An example is shown 
in Fig. 1, which gives the scheme of prin- 
cipal connections in a substation that was 


coil. A centrifugal speed-limit device on 
shaft closes the trip-coil circuit, thus dis- 
connecting the rotary converter from di- 
rect-current bus-bars, and preventing ite 
running away, the causes of which are 
well known. A _ reverse-current device 
also trips this circuit-breaker in any case 
of trouble that would draw more than a 
predetermined amount of energy from 
the direct-current bus-bars. 

The oil switches on each individual 
rotary converter outfit, and those used 
for tie switches, are all equipped with 
overload attachments, which are so ad- 
justed that they will open only in case of 
serious trouble. The tie switches should 
also be equipped with interlocking de- 
vices, 80 that these tie switches between 
lines can be closed only when the two 


652 


sources of electromotive force are in 
synehronism. The low-tension feeders in 
most of the large Edison systems are pro- 
vided with heavy fuses and often with 
solid links. The adjustment of overload 
attachments on oil switches must, there- 
fore, also be made for heavy loads and 
with due consideration for the particular 
conditions involved in each individual 
case. 

Transmission Systems—In most of the 
larger cities the twenty-five-cycle trans- 
mission systems are operated at voltages 
varying from 6,600 to 13,000 volts. Much 
higher voltages have been successfully 
used on through trunk lines, in several 
other cities. This, however, is obviously 
a very different condition. The large 
transmission systems, with their multi- 
plicity of lines, cable terminals and oil- 
switch connections, have grown into net- 
works that are continually becoming more 
complex. As each and every case of 
serious trouble anywhere on a system hav- 
ing almost exclusively synchronous ap- 
paratus necessarily affects every part of 
the system, the possible chances for 
trouble affecting any one of the thousands 
of customers, arq also continually in- 
creasing. Commercially, this is a very 
serious matter indeed, especially when we 
consider that with many of the more de- 
sirable customers the greatest possible 
security for continuous service is of first 
importance. 

Realizing this fact, many central sta- 
tion engineers have taken extraordinary 
pains with high-tension cable work, and 
in some cases have succeeded in making 
the transmission network in itself one of 
the most reliable parts of the central sta- 
tion system, except in so far that in- 
herently this Ingh-tension network with 
its synchronous apparatus is lacking in 
elasticity. 

This has been the experience in Chi- 
where a 2,250-volt, twenty-five- 
cycle transmission line supplying rotary 
converters, was first put into service about 
six years ago. Since then the transmission 
voltage has twice been doubled. The first 
line, three and one-half miles long, sup- 
plied one substation having 200-kilowatt 
capacity in rotary converters. The re- 
sulting high-tension system, shown in Fig. 
2, will, by next fall, aggregate about sixty 
miles, supplying ninetcen substations with 
approximately 24,000 kilowatts installed 
in rotary converters and 4,000 kilowatts 
in frequeney-changing motor-generator 
sets. 

About twelve months ago the potential 
was raised to 9,000 volts. ‘The previous 
and subsequent experience indicated many 
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desirable improvements. Until this 
time the system was supplied only 
through delta-connected step-up trans- 
formers from double-current generators. 

The capacity effect of lines was found 
to be such that in event of slight ground 
on one phase, it might result in an ex- 
cessive rise of potential and very severe 
strain, if not an actual breakdown, on 
some part of system. The grounding cf 
neutral on this high-tension system has 
been attended thus far with very satis- 
factory results. As star-wound 9,000- 
volt alternators were installed, the com- 
mon point of winding was in each case 
connected to ground. Practically all 
high-tension transmission cable installed 
during the past two years consists of No. 


4/00 three-conductor paper and lead-cov- 


ered cable. The thickness of paper wall 
on each conductor is six-thirty-seconds of 
an inch, over all is four-thirty-seconds of 
an inch and lead wall is one-eighth of an 
inch. 

The arrangement and installation of 
terminal appliances is obviously of great 
importance. All forms of fuses and air- 
break switches have been abandoned, so 
that at present the main circuits are made 
and broken only under oil. Various 
forms and methods of making up joints 
and cable-heads were tried. These are 
now made up in parts, so that the lead 
sleeve or cylindrical part of head is put 
in place after the individual joints have 
been made and insulated with paper tape. 
The sleeve or cable head is then filled 
with a special compound, which is a non- 
absorbent of moisture and has a much 
higher dielectric strength than the paraffin 
which was formerly used. The process 
of filling is such that every minute parti- 
cle of moisture is expelled. 

The selection of routes for transmis- 
sion cable is made with a view to pro- 
vide two or more lines on different streets 
if possible, at least in different groups of 
conduit for each substation. The cables 
are isolated and mechanically pro- 
tected, so that the spreading of a bad 
“burnout” in either high or low-tension 
cables will be prevented as much as pos- 
sible. A well-designed and constructed 
conduit and manhole system is therefore 
essential. Overhead connections to an 
extensive high-tension underground net- 
work are a source of trouble to be avoided, 
if possible. When unavoidable, these 
overhead taps should be isolated by means 
of transformers. 

Generator, Prime Mover and Auxil- 
iaries—The necessity for operating all 
units in multiple for Jong-hour periods 
in order to obtain good station economy, 
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still exists to a very large degree. Dur- 
ing the past ten years the sizes of units 
in the largest stations have been increased 
from 800 and 1,500 kilowatts to 3,500 
and 5,000 kilowatts. The number of units 
however in any one station has often 
been decreased, making multiple opera- 
tion of at least a large portion of plant 
more necessary than before, and also 
placing much greater dependence on any 
one unit. Such stations have been and 
are still passing through a critical transi- 
tion period. Every case of serious 
trouble on generator, engine or auxil- 
iaries affects the entire system; but it fre- 
quently happens that the system can not 
be sectionalized even into two parts with- 
out serious sacrifice in engine economy. 
The gradual increase in number of units 
will only partially relieve this situation. 

The engine-driven unit is ordinarily one 
of the most uncertain elements in the cen- 
tral station system. Duplicate units are 
often installed and operated side bv side 
under apparently the same conditions, 
and one, for a time at least, will prove 
much more reliable than the other. There 
is so much fitting, so many fine adjust- 
ments and valve settings, all of which 
must be done with great care, precision 
and patience. Much depends also on the 
faithfulness and the skill of the men in 
immediate charge of the apparatus. This 
is true of any similar apparatus, but par- 
ticularly of the large engine-driven units 
operating in multiple on transmission 
systems. 

With an arrangement of bus-bars, high- 
tension lines and substation apparatus 
similar to that shown in Fig. 3, generat- 
ing units can be operated independently, 
and a certain amount of shifting of load 
can be done at the larger substations hav- 
ing four or more units in service. 
Rotaries can be shut down one at a time, 
transferred to another generating unit or 
another station and again put on load. 
During peak hours there would be shift- 
ing which would introduce some addi- 
tional chances of trouble due to possible 
mistakes of men handling apparatus, 
which, in that case, would partly offset 
some of the advantages of sectionalizing. 

In this respect, a very decided advance 
would be the use of a prime mover giving 
practically a straight line economy, such 
as the steam turbine. The differences 
between one-half load and full-load per- 


_ formance for short-hour periods will not 


be great enough to warrant much shift- 
ing. The auxiliary apparatus, particu- 
larly the condensing plant, is frequently 
a cause of trouble. The “sticking” of 
pumps, “dropping” of vacuum, and simi- 
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lar reports, are heard occasionally in 
every steam plant. The arrangement 
should be such that the condensing plant 
and auxiliary apparatus and the excita- 
tion of anv one unit are simple and posi- 
tive in operation and normally inde- 
pendent of every other unit. 

Steam Supply—Practically every steam 
plant has its own peculiaritics in piping 
and arrangements of boilers, but in most 
cases all boilers are in one room. The 
bursting of a steam pipe or boiler tube 
fills the entire room with steam instantly, 
making it impossible to close a valve in 
the ordinary way. The location of boil- 
ers in two or three different rooms or 
floors and the providing of means for 
closing valves from inside of engine 
room has lessened the danger of a shut- 
down. The placing in separate rooms, as 
far as circumstances will permit, of the 
boilers and piping corresponding to each 
generating unit and connecting only 
through fairly quick-acting remotely con- 
trolled valves will further lessen this 
danger. . 

With careful operation, customers’ 
troubles (bad or interrupted service) that 
are chargeable to the boiler room are few, 
while those of the central station manager 
are many. Investigations, experiments 
and some improvements have been made 
from year to year, but the buying and 
economical handling of coal and making 
of steam still involve problems that are 
worthy of the very best attention, both as 
to the cost of operation and reliability of 
service rendered. These problems are 
especially important when we consider 
large stations which consume 2,500 or 
3,000 tons daily, and the many possible 
chances of delay and interruption. between 
the coal mine and the boiler room. 

iENERAL CONSIDERATIONS. 

A survey of the various classes of 
trouble between coal pile and custom- 
ers’ service indicates at once the unfor- 
tunate feature of large modern transmis- 
sion systems. True, as has been done in 
some cases, induction motor-generators 
might be used instead of rotary convert- 
ers. The substation apparatus would 
then be much less sensitive to sudden 
fluctuations in engine speed, or to line 
disturbances due to short-circuit on some 
other part of the system. 

The first cost of motor-generators of 
500-kilowatt and 1,000-kilowatt capacity 
installed complete is, however, from 
fifteen to twenty-five per cent greater 
than for rotary converters with acces- 
sories. Under ordinary operating con- 
ditions there is a difference of from three 
to five per cent in efliciency in favor of 
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rotary converters. The power-factor of 
the rotary converter is obviously muci 
better than that of the induction motor. 
The characteristics of a rotary converter 
are often a practical advantage in cases of 
trouble on low-tension feeders or mains. 

In some few cases where it is necessary 
to run a large number of converting units 
from a long transmission line which itself 
is subject to heavy fluctuations in poten- 
tial and frequent interruptions, it may be 
advisable to use motor-generator scts. In 
the large majority of cases, however, in 
both lighting and railway work, the 
rotary converter has been found the best 
and most economical. If the objection- 
able features thus introduced can not be 
overcome, the result can at least be mini- 
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mized by judicious sectionalizing in large 
svstems. 7 

The electrostatic capacity of these large 
high-tension cable systems is such that 
there is necessarily a practical limit to the 
mileage of cable that can safely be oper- 
ated as an interconnected network. In 
the sixty miles of 9,000-volt, three-phase, 
twenty-five-cycle lines previously men- 
tioned the charging current as calculated 
will be about sixteen amperes. At the pre- 
sent rate of increase in mileage the con- 
denser effects will soon be troublesome and 
possibly prohibitive, as trouble may occur 
which will result in building up a poten- 
tial at some point and breaking down in- 
sulation on apparatus that was compara- 
tively safe on the smaller system. In that 
event, and with several very large units 
all in multiple, the amount of power de- 
livcred on short-circuit would probably be 
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station buildings. 
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so great that it could not safely be in- 
terrupted by any oil switch thus far built. 

In a rapidly growing system provision 
for a reasonable amount of sectionalizing 
can easily be made. The investment in 
the portion of central station system be- 
tween coal pile and customers’ service 
most directly involved, is, under most 
conditions, divided approximately as fol- 
lows: 

Station—real estate, building and gen- 
crating apparatus, thirty-five to forty-five 
per cent. 

Transmission system—cables and con- 
duits, three to six per cent. 

Substation—real estate, building and 
converting apparatus, ten to fiftcen per 
cent. 

Feeders and mains—calbles, conduits 
and Edison tube, forty to forty-eight per 
cent. 

These percentages are greatly influenced 
by local conditions, such as average and 
maximum density of load, value per duct 
foot of underground conduit, average 
length and voltage of transmission, cost 
of real estate and character of buildings. 
In railway plants, the investment in sub- 
stations and that corresponding to feeders 
and mains will be less, while the invest- 
ment in transmission lines will be some- 
what greater. A considerable capacity in 
storage batteries will, under load con- 
ditions obtaining in most large systems, 
decrease slightly the investment in the 
first three, but would not affect that in 
fecders and mains. 

The provision for sectionalizing will 
not increase the investment or operating 
costs, either in substations or in feeders 
and mains. In the transmission system 
it may, under some conditions, slightly in- 
crease the total mileage of lines; but 
such an increase in the three to six per 
cent thus involved is a very small. in- 
crease in the total investment in entire 
system. | 

A review of power-houses indicates that 
is a wide difference in cost of 
This difference is a 
matter partly of engineering and partly 
of management. Taking the total cubi- 
cal contents of six of the large modern 
station buildings, we find that from six 


to ten per cent is devoted to coal storage 


and that the complete buildings vary from 
100 to 240 cubic fect, and from 0.95 to 
2.5 square feet per kilowatt rated gen- 
erating capacity. The boiler room por- 


tion of the same stations vary in total 


net cubical contents from 65 to 130 cubic 


feet per rated boiler horse-power, while 


the engine room portions vary from forty 
to ninety cubic feet per rated engine horse- 
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power. As practically the same types of 
boilers are used, the former depends 
almost entirely upon the design and ar- 
rangement ; but the latter depends largely 
upon the type of generating unit adopted. 
In the case of vertical turbine-driven 
units, the figure for this portion of plant 
can be reduced by at least one-half. 

The tendency, however, in power-house 
design is toward a much more liberal al- 
lowance for space for all equipment. The 
high-voltage generators of large capacity 
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some disadvantages. A heavy overload or 
perhaps short-circuit coming entirely on 
one unit or group of lines might trip the 
oil circuit-breaking switches on lines, and 
the sudden release from load severely 
strain the prime mover. This cause would 
be improbable if, as indicated in Fig. 3, 
each generating unit supplies at least two 
different substations and when only part 
of the load would be thus released on any 
one generating unit. 

If a short-circuit occurs on a feeder 
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Fie. 3.—DIAGRAM OF CONNECTIONS FOR STATIONS, SUBSTATIONS AND TRANSMISSION SYSTEM, 
ARRANGED FOR INDEPENDENT OR MULTIPLE OPERATION OF UNITS. 


and multiplicity of lines demand extra- 
ordinary switching apparatus which re- 
quires considerable space. A suitable ar- 
rangement and reasonable isolation of 
switching apparatus and connections need 
not require any additional space and 
should preferably be much simpler than 
that in many existing stations. 

It would seem, therefore, that in the 
large modern power-house sectionalizing 
and even entirely independent operation 
of units can be provided for with very 
little, if any, additional investment in the 
generating station or in any other part 
of the system. 

While the independent operation of 
generating units would tend to minimize 
the effect on customers of many central 
station troubles and thus increase the co- 
efficient of reliability, there will also be 


supplied by a small group of rotaries, the 
percentage of overload is larger and after 
one rotary trips, the others will im- 
mediately follow. This might not have 
occurred with a larger group, when the 
percentage of overload would have been 
correspondingly less. All transmission 
lines should be equipped so that oil cir- 
cuit-breakers at both ends of line open 
automatically in case of trouble, whether 
the entire system is operated in multiple 
or independently. 

In the latter event, if time limit at- 
tachments are used with overload devices 
at the station, the amount of energy de- 
livered at the point of breakdown might 
not only slow down the engine but draw 
enough energy from network to trip the 
circuit-breakers on all rotaries supplied 
from the particular generating unit. If 
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operated as shown in Fig. 3, this would 
mean under full conditions, an overload 
of fifty per cent on the remaining rotaries 
in each substation supplied from three 
different generating units; 100 per cent 
overload on those supplied from two, and 
a total shutdown of such small substations 
as are supplied exclusively from the par- 
ticular unit in trouble. Usual result: 
low pressure on part of direct-current sys- 
tem; no trouble elsewhere. 

In event of multiple operation of the 
entire system, with several units in serv- 
ice, a large amount of energy from the 
station bus-bars would be delivered until 
time limit overload devices at the station 
and reverse current devices at the sub- 
station cut out the troublesome line. 
Usual result: heavy fluctuations in press- 
ure on entire system, until line is opened 
at both ends, several machines shut down 
and sometimes a total shutdown. 

During the hours of light load the sys- 
tem would naturally be divided into fewer 
parts or perhaps all in multiple. In event 
of a shutdown during these hours, the 
capacity of storage batteries would be so 
much greater in proportion to load that 
the drop in pressure would not be so 
serious. 

The successful operation of large sys- 
tems necessitates the maintaining of a 
well organized operating force of com- 
petent and experienced men. Every 
operation involving the starting or 
shutting down of a generator, line or sub- 
station unit should be carefully regulated 
and checked to reduce to a minimum the 
possibility of a mistake. In one of the 
large stations now under construction pro- 
vision is made for a load despatcher, whose 
office will be convenient to the operating 
switchboard and who can control abso- 
lutely the transferring of load between all 
generating, transmitting and converting 
units, with the same implicit confidence 
and accuracy of judgment and action as 
can the train despatcher on an important 
railroad system. His office should be a 
clearing-house for all orders concerning 
operation of system. 

After considering some of the advan- 
tages and disadvantages of multiple 
and independent operation in large 
underground transmission systems, it 
might be of interest to consider 
small overhead systems. The latter 
are operated independently, in very many 
cases with satisfactory results as to re- 
liability of service rendered. In order to 
secure more economical engine per- 
formance, it was necessary to adopt large 
units operating in multiple. This step 
also improved the reliability of service 
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rendered, particularly where each feeder 
emanating from the bus-bars continued 
to supply its own independent system. 
If these small systems of taps, radiating 
from a centre of distribution at feeder 
ends, had been arranged into one inter- 
connected overhead network covering a 
large area, the coefficient of reliability 
with the same character of construction 
would undoubtedly have been decreased. 
These systems, usually supplying current 
for induction motors and for lighting, 
are fairly elastic; but on account of the 
higher potential, usually 2,000 volts or 
more, a short-circuit obviously affects a 
very large area and often the entire sys- 
tem. The matter of regulation being 
comparatively easy, there is, therefore, a 
distinct advantage in operating inde- 
pendently the different feeders instead of 
on an interconnected network. With an 
overhead system exposed to the elements 
and so many chances of interference from 
an exterior source, a modern station is 
usually the more reliable part of a sys- 
tem, and therefore there is little necessity 
of sectionalizing the station. As a pre- 
cautionary measure, however, and to fa- 
cilitate future extensions and repairs, 
stations should be designed so that this 
can be done. 

In conclusion, it might be said that con- 
sidering responsibility for the business 
and return on investment, every central 
station system should be designed, if not 
for independent, at least for sectional 
operation. In the very large stations, the 
independent units from coal pile to dis- 
tributing network, or to rails, should be 
effectively isolated to make a total shut- 
down practically impossible. The matter 
of independent, sectional or multiple 
operation at different hours of the day or 
days of the year is entirely one of local 
conditions, which may change frequently. 
Great care and constant attention are 
needed to maintain a fairly uniform and 
consistent coefficient of reliability on every 
part of the central station system. In- 
dependent and even sectional operation 
will mean a small sacrifice in operating 
cost. With a system properly designed, 
this matter, then, becomes to the central 
station management a plain business con- 
sideration; to take the risk of inferior 
service and possible shutdown, or to pay 
a premium in the form of very slight 
sacrifice in operating costs and thus ob- 
tain an additional safeguard for superior 
service to all or such groups of customers 
as business requirements may demand. 


Subjects of Theses in Electrical En- 
gineering at Lehigh University. 
The following are the subjects of 

theses which are to be presented by the 

students in electrical engineering at Le- 
high University: 
“An Investigation of the Thermal Con- 


ductivity of Various Steam Pipe Cover- 
ings by an Electrical Method and a Dis- 
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cussion of Its Bearings on Central Sta- 


tion Economy.” By J. J. Cort. 


“Experimental Study of the Variation 
of the Stray Power Losses in Direct-Cur- 
rent Dynamo Machines.” By S. W. 
Goldschmidt and G. M. Kennedy. 

“Experimental Study of an Open-Coil 
Are Lighting Dynamo.” By C. F. 
Ifinckle, Jr., and G. J. Walz. 

“Experimental Study of a 7.5 Horse- 
Power Induction Motor.” By. R. Hunt 
and C. B. Graham. 

“Experimental Study of the Instan- 
taneous Contact Method of Measuring 
Alternating Electromotive Force and 
Current.” By C. E. Marks and C. L. H. 
Ruggles. 

“Experimental Study of Liquid Rheo- 
stats.” By N. B. Robbinovitz. 

“Tests on Alternate-Current Trans- 
formers.” By R. N. Skillman and N. A. 
Wolcott. 


The Puyallup River Power Scheme. 

Messrs. Stone & Webster, of Boston, 
Mass., are preparing for the installation 
of a large power plant in the state of 
Washington to utilize the glacial flow of 
Mount Rainier for the development of 
electric power for the Puget Sound 
region. Six 3,500-kilowatt generators 
have been ordered from the General Elec- 
trie Company for this installation, which 
will contain the largest units in operation 
west of the Rocky Mountains. 

The glacial flow of the Puyallup River 
will be utilized to develop 20,000 horse- 
power, which will be transmitted at high 
tension to Seattle and Tacoma for the 
various lighting and railway companies 
controlled by this management, includ- 
ing the interurban railway between the 
two Puget Sound cities. Electric power 
will also be furnished at wholesale for 
general manufacturing purposes. The 
Puyallup River will be dammed at a 
height of 1,700 feet and the water 
diverted through a flume and ditch ten 
miles long to a point near Lake Kapow- 
sin, where the power station will be 
located. At the end of the ditch line a 
forebay is being constructed from which 
four steel pipes, tapering from a diameter 
of four feet to a five-inch nozzle, will de- 
liver the water to tangential wheels un- 
der a net head of 850 feet. 

The delivery of machinery for this 
plant will begin in September, and it is 
planned to commence operation before 
the end of the year. The power will be 
generated at 2,300 volts, alternating, 
“stepped up” to 50,000 to 55,000 volts, 
and transmitted to Tacoma, about thirty 
miles, and to Seattle, which is about forty- 
five miles distant. The pipes which de- 
liver the glacial flow to the water-wheels 
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will be anchored to the hillside by con- 
crete anchors, for which purpose a clear- 
ing has already been made. 

Mount Rainier is a peak of volcanic 
origin, which rises 14,519 feet above sea 
level and has an ice cap over 100 square 
miles in extent and varying in thickness 
from 100 to 1,500 feet. Seven great 
glaciers are drained by the Puyallup and 
White rivers, furnishing a never-failing 
supply of water. The glacial flow never 
ceases, although it is lowest during the 
rainy season, when the natural drainage 
of these rivers supplies all the water that 
they can carry. During the dry season, 
when no rain falls, the glacial flow is at 
its height. Furthermore, these glacial 
streams show a daily rise and fall cor- 
responding to the daily change in tem- 
perature. The glacial tide, as it is called, 
commences to rise toward noon, when the 
sun is hottest, and does not begin to drop 
until toward five o’clock. Owing to the 
time it takes the water to flow from the 
glaciers to the power-house, the tide is 
manifest there from five o’clock in the 
afternoon to eleven at night, or the time 
during which the use of street cars and 
electric lights brings the heaviest load 
upon the plant. The water supply is 
further protected by the fact that the 
greater portion of Mount Rainier is in- 
cluded in the United States Forest Re- 


serve. 
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Arrangement for Operating Arc 
Lamp Circuits. 

Occasionally it is desirable in factory 
or yard arc lighting to be able to cut out 
certain of the lights -at will. Mr. Fritz 
Suchting, in a recent issue of the Elektro- 
technischer Anzeiger, gives a description 
of a neat way of accomplishing this. In 
the case assumed, there are four lamps 


to be operated from a 220-volt circuit. 
These are to be operated either in pairs 
or simultaneously, and the switching 
can be done by means of one double-pole 
double-throw switch and a single-pole 
double-throw switch. When operating all 
the lamps a certain amount of dead re- 
sistance is necessary. This can be cut in 
on either side of the circuit. When 
operating with two lamps, additional re- 
sistance must be added, which is placed in 
the third wire, running to some point be- 
tween the two pairs of lamps. With all 
the resistance placed beyond the knife 
switches, the most economical arrange- 
ment is found to be with 3.1 ohms in the 
outside wires, and 12.3 ohms in the mid- 
dle wire. The conditions assumed are 
nine-ampere lamps, each taking forty-one 
volts. Since, however, with either pair of 
lamps in operation, part of the resistance 
is idle, a more economical arrangement 
consists in placing a portion of the resist- 
ance beyond the switches, so that it is al- 
ways in circuit. This should be equal to 
the amount of the two resistances con- 
nected in the outside wires, and is there- 
fore 6.2 ohms. But, by virtue of its posi- 
tion, the amount of resistance in the cen- 
tral wire is reduced to 9.2 ohms. 
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Electrical Patents. 
The General Electric Company 
purchased a patent just issued to Mr. 
James B. Fonte, of Jackson, Mich., on an 
improved electric regulator designed to 
secure a regulating action which shall 


has 


be checked as soon as the proper regu- 
lating effect has been secured and not ba 
permitted to pass through a series of 
oscillations of decreasing amplitude about 
the desired point. The invention can be 
readily understood by reference to the 
accompanying diagrammatic view, where- 
in the conductors forming part of an elec- 
tric distribution or transmission system 
are designated by the numerals 1 and 2. 
The immediate means for controlling the 
voltage of this system may be of widely 
different character. Thus, for example, 
the field strength of the generator may 
be varied, or the speed of the generator 
may be changed. In the present instance, 
however, the inventor prefers to employ 
a potential regulator of well-known con- 
struction. A winding 4 on this regulator 
is in series with one of the mains—as, for 
example, the main 2—while a second 
winding 5, located in this instance at right 
angles to the winding 4, is connected in 
shunt to the mains 1 and 2. A flattened 
body 6 of magnetic material is located 
within these coils or windings and is 
mounted on bearings, so that it may be 
rotated. By changing the angular posi- 
tion of this body the mutual induction 
between the series and the potential coils 
may be varied, thereby causing the poten- 
tial coil to exert a correspondingly varied 
boosting effect upon the series coil, this 
boosting effect acting to regulate the volt- 
ave of the lines 1 and 2 as desired. For 
the purpose of mechanically actuating 
the regulator 3, the rotating member 
thereof is connected through gearing 5’ 
of any suitable construction to the piston- 
rol 6’, extending from a piston 7, to 
which motion is communicated by fluid- 
pressure derived from any suitable source. 
The piston 7 of the actuating device is 
movable within a cylinder 8, to which 
some suitable fluid, as oi], may be admitted 
through the operation of a controlling 
valve—such, for example, as 9. The oil 
may be contained in a tank 10, in which 
it ig maintained under pressure by means 
of some suitable pump. In the present 
instances, by way of illustration, a pump 
has been indicated, driven by an elec- 
tric motor 12, the circuit of which is con- 
trolled automatically by a switch 13, which 
through the action of the fluid-pressure 
Ix caused to close when the pressure is too 
Jow and to open when the pressure is too 
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high; the opening and closing of the 
switch being governed by a piston 12’, 
operated upon by the fluid-pressure and 
acting in opposition to a properly ad- 
justed spring 13’. The oil after it has 
been admitted to the cylinder 8 and has 
moved the piston thereof in either di- 
rection is then discharged through the 
exhaust pipe 14 into a receiving tank 15, 
from which it is drawn by the pump 11 
and again forced into the tank 10. The 
valve 9, which controls the fluid actuating 
device, is in turn actuated magnetically 
through the operation of a controlling de- 
vice (indicated in diagram at 16). The 
magnetic actuating means consist of an 
armature 17, carried by a rod 18 and 
mounted in proximity to a pair of mag- 
nets 19 and 20, the circuits of which are 
opened and closed by the controlling de- 
vice 16. Centering springs 21 and 22, 
acting on the valve stem 18, serve to 
maintain the valve 9 in its closed or in- 
termediate position. When one of the 
magnets is energized, the valve 9 will be 
moved in one direction, thereby causing 
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a corresponding movement of the piston 
7, while when the other magnet is encr- 
gized an opposite resulting motion of the 
piston 7 will take place. The controlling 
device 16 consists of a main contact con- 
trolled by the quantity to be regulated 
and cooperating contacts acting in con- 
junction therewith to close the circuit of 
either of the magnets 19 and 20. These 
cooperating contacts are arranged so as to 
retreat or be withdrawn momentarily upon 
each engagement between the same and 
the main contact under control of the 
quantity to be regulated, which in this 
case is the potential upon the mains 1 
and 2. The controlling device 16 in- 
cludes a swinging main contact 35, the 
position of which is determined by the 
magnitude of the quantity to be regu- 
lated, and cooperating with this main 
contact is a pair of movable and vibratory 
contacts 44 and 45, each of which is 
mounted upon a pivoted carrier. These 
retreating contacts are actuated by suit- 
able magnets 5t. The operation of the 
regulator is substantially as follows: 
When the potential varies from normal, 
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the main contact 35 is shifted either to 
the right or the left, as the case may be 
and engages one of the retreating contacts 
44,45. Supposing, for example, the main 
contact 35 is moved to the right and en- 
gages the retreating contact 45, im- 
mediately upon this engagement a cir- 
cuit is closed from the main 1, through 
the magnet 54, through the magnet 20, 
and back to the main 2. The valve 9 
then commences to open under the action 
of the magnet 20, while at the same time 
the retreating contact 45 moves backward 
through the energizing of the magnet 54. 
The retreating contact thereby acts to 
open the circuit, which it has previously 
helped to close and through the resulting 
deenergizing of its controlling magnet 
öl is immediately allowed to return 
toward its normal position, thereby again 
coming in contact with the main contact 
30, Whereupon the retreating action is 
repeated, the series of resulting advances 
and retreats of the retreating contacts 
constituting a continued oscillation or vi- 
bration which serves to transmit to the 
valve 9 of the mechanical controlling de- 
vice a sort of scrics of taps, as it were, 
which allows a just sufficient regulating 
elect to take place and cheeks this regu- 
lating effect as soon as it has attained the 
proper amount. Without this series of 
impulses it would be necessary for the 
regulating cffect to overstep slightly the 
amount required to bring the mains back 
to normal potential before the main con- 
tact would return, thereby necessitating 
a reversal of the regulating action, which 
is apt to continue through a series of 
oscillations before the final regulation is 
secured. The arrangement shown is par- 
ticularly effective in preventing this ob- 
Jectionable seesawing effect, and this is 
due to the fact that as the regulating 
action proceeds the main contact moves 
back toward its normal position, there- 
by increasing the amplitude of movement 
of the cooperating contact, the oscillations 
of which thereby become longer and 
longer and finally cease when the desired 
regulating effect has been secured. 

A safety apparatus for elevators has re- 
cently been patented by Mr. Edward H. 
Price, of Sioux City, Iowa. The inven- 
tion relates to devices in which the ele- 
vator door can not be opened until the 
elevator car or cage is opposite one of the 
floors of the building, and when once a 
door is opened, the car can not be started 
until it is again closed. For this purpose 
a lock is employed on the shipper shaft. 
This lock comprises a cam secured to the 
shaft and having a notch in its periphery. 
An electromagnet is mounted contiguous 
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to the cam and the movable armature of 
the same is in the form of a latch that 
drops into the notch of the cam when the 
magnet is unexcited. The coils of this 
magnet are in a circuit which is always 
open and comprises contiguous strips ar- 
ranged upon one of the guide posts of 
the elevator, these strips being engaged 
by suitable brushes carried by the car and 
arranged to connect electrically the strips. 
The circuit is open except when the doors 
are shut, and for this purpose each door 
is provided with a circuit closer suitably 
connected with the conductors. In order 


to prevent the doors from being opened 
except when the car is in line with the 
different floors, each door is provided with 
a locking device controlled by a separate 
circuit, and these circuits are only closed 
when the car is in such position that the 
brushes connect the same so as to permit 
the opening of the door. Therefore, as- 
suming all the doors closed, the latch cir- 
cuit will also be closed, the latch being 
thus elevated so that the shipper shaft 
is free to be operated and the elevator 
started in either direction. When any 
floor is reached the brushes on the cage 
come into proper position to close the cir- 
cuit of the door, but such circuit can not 
be completed until the shipper shaft is 
in proper position to be locked. When, 
therefore, the elevator car is at a stand- 
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still opposite one of the floors of the 
building the doors may be opened frecly. 
Immediately upon such opening the cir- 
cuit through the lower magnet is broken, 
releasing the pawl or latch, and locking 
the shaft against movement. This cir- 
cuit remains broken until the door is 
closed, so that the elevator can not be 
started as long as the door is open. 
Simultaneously with the breaking of the 
magnet circuit, the lock circuit is broken, 
but as soon as the door is closed again 
the circuits are reestablished to start the 
elevator and as soon as the car moves the 
lock circuit is broken again, so that all 
the doors are again held against being 
unlocked until the car is stopped opposite 
another floor. — 

Messrs. Charles A. Bray and Florien 
C. Fry, of Schenectady, N. Y., have 
patented a trolley pole and have assigned 
their entire interests therein to the 
General Electric Company. The pole is 
intended more particularly for use on 
mining locomotives, which traverse con- 
tracted passages. The main tunnels of 
a mine are frequently very narrow or of 


we 
tees 
wn Oe 2 


TROLLEY POLE. 


considerable depth, while other passages 
may be shallow and broad. This is es- 
pecially true of coal mines where the 
chambers are of a depth equal to the 
thickness of the seams. The object of the 
invention is the construction of a pole 
which will adjust itself to connect either 
with a conductor above the vehicle carry- 
ing the pole, or at one side of the same 
and at a level with or below the top of 
such vehicle. The pole is revolubly 
mounted on the locomotive in the usual 
manner and is made up of sections. The 
first section is preferably constructed of 
wood and is clamped in a socket pivoted 
to the trolley base. The second section is 
of metal tubing and has a straight por- 
tion receiving the end of the pivoted 
section. Another portion of this section, 
which is substantially parallel to the 
inner portion, is connected thereto by an 
intermediate angular offset. At the outer 
end of the pole is secured the trolley- 
wheel holder or bracket, which may be of 
the ordinary construction or swiveled on 
the pole. A pole as thus constructed will 
engage the conductor above the loco- 
motive in the ordinary manner, or will 
assume a position at one side of the ve- 
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hicle and at a level with or lower than 
the top of the same. 

A German, Johann Friedrich Boelling, 
of Frankfort-Bockenheim-on-theMain, 
Germany, has patented in this country an 
electrical resistance device or heater. This 
patent has been purchased by the Prome- 
theus Electric Company, of New York. 
N. Y. The new resistance device or heater 
substantially consists of a strip of mica 
having on its surface a layer forming the 
electrical resistance and a layer of suit- 
able insulating material covering the re- 


sistance layer on the strip of mica and 
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metal strips which with their ends are 
pressed against the resistance layer by the 
insulating cover and which form the ter- 
minals of the electric circuit. A cover of 
sheet metal may be provided on one or 
both sides of the strip. The sheet-metal 
cover, Which rests on the insulating layer, 
is provided with cut openings which allow 
the metal strips forming the terminals of 
the electric current to hold out of con- 
tact with the sheet-metal cover. The re- 
sistance layer may be fixed on the strip 
of mica by applying a coating of a thin 
solution of metal to the mica and then 
heating the strin of mica to dry out the 
solvent. Resistance strips of this kind 
are able to sustain high temperatures and 
are very durable when the mica is pressed 
against another surface. However, it is 
to be taken into consideration that strips 
of mica which are suitable for the purpose 
of fixing a resistance layer on same 
generally are not longer than 200 milli- 
metres. | 


The American Electrotherapeutic 
Association. 

The next annual mecting of the Ameri- 
can Electrotherapeutic Association will 
be held at Atlantic City, N. J., on Tues- 
day, Wednesday and Thursday, Septem- 
ber 22, 23 and 24, 1903. Many persons 
prominent in electrical engineering are 
members of the association, and the com- 
bined efforts of the electrician and the 
physician have enabled the society to do 
much good work. A booklet has just been 
issued which lists the oflicers and the 
special committecs, and affords a bio- 
graphical sketch of the association. In 
addition to this is the constitution, as 
well as the by-laws, and a list of the fel- 
lows, honorary fellows and associate fel- 
lows. 
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Dynamo and Motors on Vertical Axles, Tur- 
bines and Centrifugal Pumps. 

In many water-power installations it 
is desirable to install a turbine with a 
vertical shaft and in these cases it is 
desirable to use a vertical dynamo rather 
than a horizontal one driven through 
bevel gears. In this article the requisites 
for dynamos of this type are discussed 
and details given of suitable bearings and 
other parts. If the machine is small, 
ball-bearings may be used and thus re- 
duce the friction. For motors a step bear- 
ing is suitable, but for generators the 
armature must be suspended from the 
upper end of the shaft and a suitable 
bearing is shown. For large machines, 
thrust or collar bearings are most satis- 
factory. The best design for these is a 
cone-shaped collar with the flat face be- 
low. ‘This journal is placed in a similar 
bearing lined with anti-friction metal and 
with a cooling chamber through which 
water is circulated. Oil is pumped to the 
upper bearing from above and runs out 
and down into the lower bearings which 
guide the shaft. Other details of the 
vertical machines differ but little from 
the horizontal machines except the method 
of supporters. Suitable types of sub-base 
are illustrated as well as spiders for sup- 
porting the thrust bearing.—Translated 
and abstracted from L’Industrie Elec- 
trique (Paris), April 10. 
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Liquid Fuel for Power Purposes. 


The increasing cost of coal and the 
discovery of new oil fields have made the 
question of the use of oil for fuel a vital 
one. In this article, Mr. A. L. Williston 
discusses the requirements for successful 
use of oil and describes several types of 
burners which have given good results. 
In the first attempts to use oil as a fuel, 
it was introduced into the furnace in 
bulk, without air or steam and without 
any attempt to atomize it. This method 
made it impossible to force the fire, and 
this use of oil was not successful. This 
failure brought about the use of burners, 
by which the oil is sprayed into the fur- 
nace. Burners of this type may use 
either steam or compressed air or both. 
In some of the most successful burners 
a jet of steam is used to atomize the oil, 
and an air inlet in the burner allows the 
oil to be mixed with air at the same time. 
Burners using steam are simple and the 
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heating of the steam makes the oil more 
fluid and thus assists atomizing. At the 
recent navy tests, it was found that less 
steam was required if used directly to 
atomize oil, than when used to compress 
air. However, the most economical re- 
sults were obtained, so far as consumption 
of oil is concerned, by the use of air at 
low pressure at from one to two pounds 
per square inch. When steam is used 
directly less than two per cent of all 
of the steam generated in the boilers is 
necessary for atomizing oil, while with 
compressed air about four per cent of 
the steam is used. The best results seem 
to be obtained by use of jets of steam 
which atomize the oil. The burner should 
have air in it and the furnace should 
be so compressed that air can be dampered 
at various points in the furnace. Suitable 
dampers allow the firemen to regulate the 
supply of air so that complete combustion 
without an excess of air is obtained. 
Suitable types of furnaces are shown and 
the proper designing and construction of 
these are discussed.—Abstracted from the 
Engineering Magazine (New York,) May- 
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The Transmission Line and Terminal Station 
of the Shawinigan Water and Power 
Company. 

The transmission system of the Shawini- 
gan Water and Power Company has re- 
cently been put in operation. Current 
is transmitted from the Shawinigan Falls 
to Montreal, a distance of almost eighty- 
five miles, at a pressure of 50,000 volts. 
The source of supply is the Shawinigan 
Falls, on the St. Lawrence River. A 
canal 850 feet long, 100 feet wide, and 
forty feet deep diverts a volume of water 
sufficient to produce 75,000 horse-power. 
The line consists of cedar poles ten inches 
in diameter at the base, and seven inches 
at the top, with a minimum length of 
thirty-five feet, the poles being set six 
feet in the earth, and 100 feet apart. The 
crose-arms are of four and three-quarter 
square inch Georgia pine, and are six 
feet in length, treated with liquid 
asphalt. The pins are two and onehalf 
inches in diameter and eighteen inches 
long, and the insulators are white porce- 
lain, each weighing fifteen pounds. They 
have been tested to over 100,000 volts. 
Each of the three transmission cables is 
composed of seven strands of No. 6 
B. & S. gauge aluminum wire. The 


total weight of wire in the entire line is 
250,000 pounds. The two lower cables 
throughout the transmission line run at 
an approximate height of twenty-six feet 
from the ground. The ends of each 
length of cable are joined by McIntyre 
sleeves by slipping the ends of the cables 
inside the oval tube, which is one-half 
inch by one inch, and nine inches long. 
The tube is then twisted, thus firmly 
binding together the two lengths of cable. 
It is intended to cross the Ottawa River 
on the railway bridge, as soon as it is 
completed. The line now crosses the river 
by two spans of three one-inch steel cables 
supported on four towers, each ninety 
feet high, placed on the banks and on an 
island in the river. The cables are sup- 
ported on the tops of the towers by means 
of porcelain insulators. As the Shawini- 
gan company could not enter Montreal, 
it delivers power to the Montreal Heat, 
Light and Power Company, which dis- 
tributes it. At this station the current 
is transformed down to 2,200 volts, and 
then used to drive frequency changers 
and motor-generator sets. Two fre- 
quency changers, each of 800 kilowatts, 
have been installed, and two more are 
now being erected. These machines are 
started by means of a smal] motor-gel- 
erator set and the exciter which is mounted 
on the end of the shaft.—Abstracted 
from the Canadian Electrical News 
(Toronto), April. 
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The Solidification of Fluorine and the Com- 
bination of Solid Fluorine with Liquid 
Hydrogen. 

Extended work has been carried on by 
Drs. H. Moissan and J. Dewar with 
fluorine at low temperatures. ‘This 
gas has been liquefied at minus 187 
degrees centigrade, and at this low 
temperature it acts neither upon 
crystallized silicon, amorphous ca 
bon, boron nor mercury. Its chemical 
activity is diminished, but it still com- 
bines with production of flame with hydro- 
gen and solid turpentine. Carrying thes 
rescarches further, liquid hydrogen has 
been obtained at minus 252.5 degrees, o 
at 20.5 degrees absolute. It has been 
shown that fluorine which is perfectly 
free from hydrofluoric acid does not at- 
tack glass at ordinary temperature. 
Hence, it was possible to enclose a definite 
volume of fluorine in a thin sealed gla 
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vessel, and submit it to the powerful 
cooling action furnished by the ebullition 
of liquid hydrogen. A sealed tube filled 
with fluorine, and placed in liquid oxy- 
gen, boiling quietly under an atmos- 
pheric pressure, showed no trace of con- 
densation. The same tube was lowered 
slowly into a double-sealed vessel con- 
taining liquid hydrogen. A yellow liquid 
appeared, which froze to a yellow solid, 
finally becoming white. Experiments 
with liquid nitrogen showed that the 
melting point of fluorine is below minus 
210 degrees centigrade, and a comparison 
with the melting point of oxygen showed 
that forty degrees absolute or minus 223 
degrees centigrade was the most probable 
value for the melting point of fluorine. 
The ratio of the melting point to the 
boiling point is a little smaller than the 
ratios given by chlorine and bromina 
To determine whether any action is pos- 
sible between liquid hydrogen and solid 
fluorine, a thin glass tube containing 
about fifty cubic centimetres of gaseous 
fluorine, free from hydrofluoric acid, was 
cooled until the gas solidified, when the 
point was broken off, allowing the fluorine 
to come in contact with the hydrogen. A 
violent explosion was the result, sufficient 
heat being set free to raise the material 
to incandescence and set fire to the hydro- 
gen. All the glass vessels were shattered. 
Helium is now the only gas which has 
not been obtained in the solid state.— 
Abstracted from Nature (London), 
March 26. 
# 

The Butte Lighting and Power Company. 

This article gives a very complete and 
detailed description of the Bighole power 
plant near Butte, Mont. The hydrau- 
lic development consists in the construc- 
tion of a dam sixty feet high to obtain 
head for operation of turbines. The 
water supply for the reservoir thus ob- 
tained is supplemented by water from 
two storage reservoirs, located about 
twenty miles above the main reservoir 
at the plant, on the north and south forks 
of the Wise River. The reservoir on the 
north fork has an estimated capacity of 
one billion cubic feet, while the south 
fork reservoir is estimated to contain 
about half this amount. The combined 
capacity of the reservoirs holds sufficient 
water to supply 325 gross horse-power per 
day for one year. Having this amount 
of water in reserve, the normal stage of 
water in the power reservoir can be so 
maintained that the established minimum 
flow shall not fall below the quantity esti- 
mated for power purposes. The average 
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minimum flow at the station was found 
from measurement taken daily from 
August to the following April, to be 
about 350 cubic feet per second. From 
intermittent measurements taken pre- 
viously, the minimum flow was assumed 
to be greater than found during the time 
stated, and the company based its in- 
vestment upon the previous measurements 
assuming an average minimum flow of 
not less than 400 cubic feet per second, 
assuming a seventy-five per cent working 
afliciency for the turbines and a loss 
of ten per cent in transmission, with a 
sixty-foot head, which is estimated, with 
a net minimum delivery of 1,836 horse- 
power, could be counted upon in Butte, 
and it was to maintain this output that 
the auxiliary reservoirs were constructed. 
Upon the commercial value of this power 
it was estimated that the project would 
support a capital investment of $500,000. 
A rock-filled crib dam was adopted. Leffel 
turbines with an output of 1,200 horse- 
power, each controlled by Lombard 
governors, drive four General Electric 
three-phase generators, delivering current 
at 500 volts which is raised to 23,000 
volts by the transformers, of which there 
are twelve of 250 kilowatts capacity. 
Two exciters, of 100 kilowatts capacity, 
excite five generators. Each exciter is 
directly connected to a turbine running 
at 600 revolutions per minute. ‘The 
pole line is about twenty-one miles 
in length, the poles of different lengths 
being used to maintain as much as 
possible uniformity of grade. Power 
is transmitted by six No. 1 B. & S. copper 
wires with an estimated loss of nine per 
cent at maximum load. The poles are 
set fifty to the mile and support three 
cross-arms, the upper two being ten and 
one-half feet in length and carrying the 
power wires. Transposition is made by 
adding a third cross-arm to its consecu- 
tive poles. Ab the first pole one wire 
drops to the lower cross-arm and the 
others are shifted one. The second wire 
drops to the lower cross-arm, the others 
being shifted again, and so on until one 
complete turn has been made. This is 
done every mile. There are three trans- 
mission systems supplying power to Butte, 
that of the Madison operating in parallel 
with the Bighole plant, the contract be- 
ing such that the former company sup- 
plies power at 100 per cent load-factor. 
This is accomplished by use of separate 
batteries with the Bighole plant floating 
on the load. The substation is described, 
and a brief account is given of the use of 


power in the country around Butte.—Ab- 
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stracted from Journal of Electricity, 
Power and Gas (San Francisco), April. 
a 
The Measurement of the Internal Resistance 
of a Battery. 

Methods of measuring the internal re- 
sistance of a primary battery are trouble- 
some and less accurate than the cor- 
responding methods of measuring ordi- 
nary resistance. Measurements of inter- 
nal resistance are particularly unreliable 
if made while the cell is furnishing cur- 
rent, as the resistance may change while 
the bridge is being balanced. In this 
article Mr. J. A. Oates describes two 
methods which require no apparatus be- 
yond that found in most laboratories, and 
which reduce the error caused by 
polarization to a minimum. The first of 
these consists in comparing the potential 
difference between the poles of a given 
battery on an open and on a closed cir- 
cuit, by means of a potentiometer, con- 
structed by placing two post-office boxes in 
series, and passing through them current 
from two Leclanche cells. One terminal 
of a small adjustable resistance and one 
pole of the cell to be tested are joined to 
one terminal of this bridge. A galvanom- 
eter is connected ‘between the boxes, and, 
by means of mercury cups, can be con- 
nected to the cell to be tested and to an 
auxiliary resistance. When no deflection 
is obtained on inserting this bridge, the 
resistance of the battery can be computed 
from the ratio of the potentiometer arms 
and the auxiliary resistance. The second 
method has been in use at Yorkshire Col- 
lege, England, for some years, and con- 
sists: in equating the drop of potential be- 
tween the terminals of the cell, short-cir- 
cuited through a small resistance, and a 
known fraction of the potential difference 
between the terminals joined through a 
large resistance. This is accomplished by 
means of an auxiliary potential difference 


` which is obtained from two Leclanche cells 


connected across an auxiliary poten- 
tiometer. The cell is arranged so that, by 
introducing a double U-shaped copper 
bridge into three mercury cups, the 
auxiliary resistance is balanced first 


against part of the potential differ- 
ence between the terminals of the 
battery, when connected across a 
high resistance, and a moment later, 
when connected across a low resist- 
ance. A table showing results of tests 
made by both methods is given. These 
show good agreement between the values 
determined by different experiments when 
using the same method, and between 
values obtained by the use of the two 
methods.—Abstracted from the Electri- 
cian (London), April 17. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Kelvin Galvanometer. 
The L. E. Knott Apparatus Company, 
Boston, Mass., recently placed on the 
market an improved form of Kelvin gal- 
vanometar, for which many points of 
merit are claimed. This instrument has 


been designed with due regard to the de- 
mands of cable testing, of Wheatstone 
The 


bridge and thermoelectric work. 
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ror, is recommended, although if a proper 
lens be added to the equipment, the plana 
mirror permits of reading with lamp and 
scale. If desired, an astatic ballistic 
needle system is supplied, with bell mag- 
nets and with a rather large concave mir- 
ror, especially suited for use with lamp 
and scale. 

For the suspension system a compara- 


Fic. 1.—Front ELEVATION. 


needles are made short and light, of 
special magnet steel, magnetized to satu- 
ration, and then artificially aged to se- 
cure permanency. The system is astatic 
and dead-beat, the needles being mounted 
on a very light vane. For reading with 
telescope and scale, a small and specially 
light plane mirror is furnished. Where 
it is desired to read with a lamp and 
scale, instead of using the telescope, a 
slightly heavier system, with concave mir- 


tively short fibre of selected cocoon silk 
has been adopted. This special fibra 
the manufacturer states, has as little tor- 
sional resistance as any, but excessively 
long quartz fibres. 

For instruments which are intended to 
serve both for ballistic and dead-beat 
work, there is provided a special tripod 
suspension which allows the easy sub- 


-stitution of a different needle system. 


This is shown in Figs. 1 and 2, illustrat- 


ing, respectively, the front and side eleva- 
tion of the galvanometer. In making a 
substitution, the manipulation of the in- 
strument is as follows: The galvanometer 
cover is removed, and the suspension tri- 
pod, together with the whole dead-beat 
needle system, is lifted out vertically and 
laid at length upon a table, taking all 
strain from the fibre. The suspension 
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rod is withdrawn after loosening its set 
screw, and is left attached to the fibre 
of the needle system. Another suspen- 
sion rod, previously attached to the fibre 
of the ballistic needle system, is then in- 
troduced into the tripod, fastened by the 
set screw, and the tripod and needle sys- 
tem are placed in position in the gal- 
vanometer. The tripod gives a rapid and 
accurate means of centering the needle 
system in its gap, and after having been 
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adjusted, may readily be removed and ex- 
actly replaced in its three conical holes. 

An important feature of the suspen- 
sion is the arrangement for attaching the 
fibre to the suspension rod. In using 
this suspension many of the awkward fea- 
tures which have given more or less diffi- 
culty are done away with. The fibre is 
first fastened to the centre of a small 
bit of paper by a minute drop of glue. 
Another bit of paper is glued to the face 
of the first, and the two bits of paper, 
holding the end of the fibre between them, 
are then pinched below the glue in a 
small screw clamp at the end of the sus- 
pension rod. A somewhat similar ar- 
rangement of bits of paper fastens the 
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fibre to the top of the needle system. 
When the galvanometer is to be used 
solely with a dead-beat needle system, 
or solely with a ballistic system, a‘ some- 
what simpler apparatus for suspending 
the fibre and needle system is supplied. 
With this suspension device the needle 
system is adjusted once for all, and re- 
mains in position until, on account of 
breakage or for some other reason, it is 
desired to replace it by a new system. 
The coils have the proportion of diam- 
eter to axial length, which theory points 
out as giving the maximum torque on 
the needle for a given volume of coil. 
The section of the coils is rectangular, 
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the claim being made that the small 
percentage of gain due to a theoretical 
spheroidal shape of coil is more than 
offset by the greater closeness of winding, 
and by other mechanical advantages of 
the cylindrical coil. The coils are wound 
up with a tenacious wax into a practically 
solid block, having an ebonite core and 
back, and are securely attached to the 
coil plates in such a manner as to be 
readily accessible and open to inspection, 
at the same time being thoroughly pro- 
tected from accidental injury. The coil 
plates are of ebonite, and are firmly held 
together and mutually adjusted by six 
distance rods with double nuts, the back 
plate being adjustable through a certain 
distance by means of these rods. With 
the aid of the slight flexibility of the 
plates, each pair of coils is independently 
adjustable. 

The main terminals of the galvanometer 
are at the top of the instrument, passing 
up through the cover through openings 
large enough to leave an air space around 
the terminal rods when it is desired to 
take advantage of all the insulation fur- 
nished by the ebonite supporting columns. 
In the ordinary use of the instrument, 
however, the terminal binding nuts aro 
screwed down upon the cover, closing these 
openings and leaving the interior of the 
instrument tightly closed against the ex- 
ternal air, moisture and dust. 

Fig. 3 shows the assembled instrument, 
and by reason of the glass plates on the 
front, back and sides of the cover, the 
instrument is open to inspection at all 
times. 
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Series Transformers for Instrument 
and Switch Work. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., is placing on 
the market a line of scries transformers 
for instrument and switch work in sev- 
eral designs, some of which are illustrated 
in the accompanying engravings. These 
designs have each been determined with 
the view of affording peculiar fitness for 
a particular kind of work. The rating of 
these transformers is based upon the ap- 
parent watts delivered to the apparatus in 
the secondary circuit when operated on a 
sixty-cycle system, although various 
styles will operate satisfactorily within 
slightly modified limits for any frequency 
between 25 and 133 cycles. The design 
of construction, the company states, is 
such as to create a neat appearance, and to 
assure a high degree of insulation resist- 
ance between primary and secondary, and 
within their rated capacities these trans- 
formers mav be relied upon for accurate 
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current transformation. All cals are 
given an insulation test between windings 
of at least two and one-half times the volt- 


Fie. 1.—Capacity, Two WATTS. 
age of the circuit on which they are to be 
used. 

Fig. 1 shows the type “R” transformer, 
which has a capacity of two watts. This 
is designed for use with indicating am- 
meters and wattmeters, and is of ample 
capacity for furnishing current for these 
instruments. It is intended that one 
transformer shall be used with each in- 
strument, although in special cases, where 
desired, an ammeter and wattmeter may 
be supplied from the same secondary. 
This practice is recommended only where 
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room on the rear of the switchboard is ex- 
tremely limited. Each instrument should 
be calibrated with its own transformer, as 
winding ratios of this type are not rce- 
liable within one and one-half per cent. 
This type of series transformer readily 
lends itself to service where it is desired 
to slip the coil over a switch stuc. When 
so used, the supporting brackets are not 
furnished. For 15,000-volt coils a 
porcelain tube is used to insulate the pri- 
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mary from the secondary winding, and, 
where desired, the company will supply on 
the 4,000-volt form of this coil a six-inch 


‘by one and one-quarter inch by one and 


three-sixteenth-inch porcelain tube for 
300, 400, 500, 600 and 750 amperes ca- 
pacity. Fig. 2 shows the type “S,” ca- 
pacity ten watts. This form is used for 
certain kinds of switch work, and is es- 
pecially designed to afford a high degree 
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of insulation between primary and sec- 
ondary windings. Fig. 3 shows the type 
“K,” capacity thirty watts. This form 
of transformer is recommended for all 
sorts of miscellaneous work, and where 
space and first cost are not a considera- 
tion. The construction is substantial, and 
affords very high insulation between pri- 
mary and secondary. 

Type “O,” capacity twenty watts, is for 
voltages in excess of 15,000. The wind- 
ings are immersed in oil, and may be 
safely used on any circuit up to a pressure 
of 45,000 volts. 


Automatic Telephone Equipment. 

The Automatic Electric Company, 
Chicago, Ill., has begun the shipment of 
automatice telephone equipment to the 
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Dayton Home Telephone Company, of 
Dayton, Ohio, and the Citizens’ Tele- 
phone Company, of Grand Rapids, Mich. 
The Dayton company will begin business 
with 6,000 stations, and its ultimate 
capacity will be 19,000. The Grand 
Rapids company will have a present in- 
stallation of . 5,000, with an ultimate 
capacity of 19,000. Both of these com- 
panies have erected new buildings which 
were designed especially for the auto- 
matic exchange. An interesting feature 
of both of these large installations will 
be that no party lines will be used, each 
subscriber having a private wire. These, 
with the exchange of the Illinois Tele- 
phone and Telegraph Company, in Chi- 
cago, will be the largest telephone ex- 
changes in the world to give such service. 

The Automatic Electric Company is 
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also manufacturing complete equipment 
for the Citizens’ Telephone Company, of 
Columbus, Ohio, in which plant 7,000 
stations will be installed at first, with an 
ultimate capacity of 19,000. The North- 
eastern Telephone Company, of Portland, 
Me., has also placed an order with the 
Automatic Electrice Company for 2,500 
telephones and switches, the switchboard 
to have a capacity of 10,000. 

Out in Iowa the excellent service which 
has been given for seven years by the 
automatic system in the city of Manches- 
ter is having a wide influence. The re- 
cently organized Commonwealth Tele- 
phone Company has placed an order with 
the Automatic Electric Company for the 
equipment of 1,200 stations, with a capac- 
ity of 10,000. An order has also been 
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given by the Wettstein Construction Com- 
pany, which will build the new exchange 
in Burlington, Iowa. This order calls for 
the present equipment of 800 stations, 
and an ultimate capacity of 10,000. 
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Push-Button Switches. 

The Marshall-Sanders Company, 301 
Congress street, Boston, Mass., is doing a 
very large business in the distribution of 
its new push-button switches. This 
switch has been recommended and adopted 
by prominent engineers all over the coun- 
try. ‘The manufacturer claims for this 
apparatus an advanced design and the 
highest grade of workmanship. This 
switch, which is designated as M-S. No. 
532, works very easily and stands severe 
electrical and mechanical strains. The 
parts of this switch are made by Styrian 
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steel tools and are accurate to one- 
thousandth of an inch. The switches are 
not only economical to wire but are sim- 
ple in design, especially in the matter of 
face-plates, one kind fitting all specifica- 
tions. 


Circuit-Breakers. 

The S. K. C. cireuit-breaker, illus- 
trated herewith, embodies a number of 
features which distinguish it from similar 
devices. Prominent among these is the 
independent opening action. It is im- 
possible to close the breaker on an over- 
load. Should an attempt be made to do 
so, the closing toggle will be automatically 
disconnected from the operating handle 
and the jaws will open, regardless of the 
pull which is being applied to the handle, 
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Fic. 2.—CIRCUIT-BREAKER, CLOSED. 


the instant that sufficient current passes 
through the carbon contacts to operate 
the tripping device. Thus the dangers 
which have hitherto existed resulting 
from circuit-breakers being forced in upon 
an overload are here eliminated. To trip 
by hand, the closing action is simply re- 
versed; i. e., the operating handle is 
pushed up. 

By an ingenious arrangement of the 
iron core and the magnet coil, two turns 
are made around the core in a limited 
space. The iron core consists of two 
parts, one fixed and the other movable, 
which are so arranged as to have but one 
air-gap in the magnetic circuit. The 
movable portion of the core operates the 
tripping device, as can be seen in Fig. 
4. 

The main contact blocks are bridged 
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by a sectional laminated copper arm, cach 
section of which may be adjusted separ- 
ately to secure the best contacts and at- 
tention is called to the ease with which 
the adjustment is accomplished. The 
main contact blocks are fastened to the 
marble base independently of the studs, 
which may be of any length to suit the 
switchboard construction. 

The arrangement of the arc-rupturing 
carbons is unique, as compared with cir- 
cuit-breakers made with fixed carbon 
blocks with parallel faces. In the S. K. C. 
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vice, a feature which in other breakers 
has been most satisfactory. In the S. K. 
C., this consists of a rack, having a pro- 
jecting bracket upon which rests the 
movable section of the magnetic core, and 
a pinion, engaging therewith, at the end 
of a short shaft which carries on its outer 
end a helical spring, a notched dial and 
an insulated knob, the arrangement of 
these parts being clearly shown in Fig. 
4. It will be evident that by rotating the 
dial, the air-gap in the tripping magnet 
may be varied and a fine adjustment se- 
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these carbon blocks have a certain amount 
of spring-actuated movement and come 
together with a sliding action, as can be 
seen from the illustration, which renders 
their breaking impossible. The surfaces 
are unusually large and the rubbing 
action taking place between them. when 
the breaker is opened or closed ensures 
clean contacts. As will be seen from the 
illustrations of the breaker opened, Figs. 
1 and 3, a long break between the carbons 
is secured with a comparatively short 
movement of the main contact arm, and 
arcing occurs at a safe distance from all 
metal parts. 

It should be noted that in addition to 
the shunt circuit through the carbon con- 
tacts, there is also an auxiliary shunt 
composed of smaller copper arms which 
remain in contact momentarily after the 
main contacts are opened, thus further 
protecting the latter. The contact arms, 
both the main and the auxiliary, are 
clearly shown in Fig. 1. 

An especial point of construction in the 
S. K. C. circuit-breaker is the setting de- 


cured. The operation of setting consists 


simply of pushing the knob, so that the 


dial is free from the index pin holding 
it secure, and rotating it until the figure 
indicating the desired tripping point is 
opposite the index pin. On releasing the 
knob, the dial springs out and locks itself 
to the pin. The large diameter of the 
setting dial gives, on its periphery, a scale 
approximately nine inches long. 

These cireuit-breakers operate on either 
direct or alternating-current circuits and 
are made in capacities from 200 to 3,000 
amperes. They were designed by the en- 
gineers of the Stanley Electric Manufac- 
turing Company, of Pittsfield, Mass., and 
are being put on the market by that com- 


pany. 


ea 
Turbine Shipments. 

An interesting shipment of large steam 
turbine machinery has recently been made 
from the shops of the Westinghouse Ma- 
chine Company, Pittsburg, Pa., which 
will be the first turbines of a large size 
and of American manufacture to be ex- 
ported from this country. The shipment 
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consisted of two 1,000-kilowatt Westing- 
house turbine generating units of the most 
recent design. They are destined for light 
and power service in the De Beers mines, 
at Kimberly, South Africa. 

Steam turbine equipments have also 
within the last month been shipped from 
the Pittsburg factory as follows: The 
B. F. Goodrich Company, Akron, Ohio, 
one 400-kilowatt unit for supplying light 
and power to shops; the Johnson Har- 
vester Company, Batavia, N. Y., one 400- 
kilowatt unit for furnishing power to 


Fira. 4.—S. K. C. Crrcutt-BREAKER. 
ARRANGEMENT OF MAGNET COIL 
AND CORE AND OF SETTING DEVICE. 


shops; the Consolidated Railways Light 
and Power Company, Wilmington, N. C., 
one 400-kilowatt unit for railway and 
lighting service; the Nassau Light and 
Power Company, Roslyn, L. I., one 400- 
kilowatt unit for local lighting, and S. D. 
Warren & Company, Cumberland Mills, 
Me., one 400-kilowatt unit for furnish- 
ing light and power to the company’s 
mills, located at this point. 

The Rome Brass and Copper Company, 
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Rome, N. Y., has just placed an order 
with Westinghouse, Church, Kerr & 
Company for a steam turbine power 
equipment for a new rolling mill at 
Rome, N. Y. The present properties of 
the Rome Brass and Copper Company are 
located upon the banks of the Mohawk 
River, at Rom , N. Y., and comprise a 
number of rolling mills and other build- 
ings, scattered over a considerable area. 
The manufacturing facilities afforded by 
these mills being inadequate, the company 
has under way a number of new mills 
located at a short distance from the old 
plant and arranged with special reference 
to the ultimate centralization of motive 
power. One of the new mills will be 
overated entirely by electricity from an 
adjoining power-house, where the boilers 
and turbine machinery will be located. 
-<> 
Candle-Power and Resistance. 

Professor J. W. Langley, of the Case 
School of Applied Science, Cleveland, 
Ohio, has recently completed a test for 


CANDLE POWER OF LIGHT 
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ending with 2.6 times the resistance of 
the lamp in series with it. This curve 
shows the required resistance for any 
dimming effect to 0.2 of one candle with 
a sixtcen-candle-power lamp. If extended, 
the curve would reach zero at about 1,000 
per cent, or in other words, to bring the 
lamp down to a black carbon (viewed in 
the dark) ten times the hot lamp resist- 
ance will be needed. These data are cor- 
rect for incandescent lamps with an effi- 
ciency of 3.1 watts per candle. 


The Gyrofan. 


The accompanying illustrations show 
a new departure which the Jandus Elec- 
tric Company, of Cleveland, Ohio, is 
placing on the market. This apparatus is 
designated as the Gyrofan, Fig. 1 show- 
ing the fan with the interchangeable ceil- 
ing fixture. Mechanically, the Gyrofan 
consists of two Jandus fan motors, iden- 
tical with the well-known types used on 
desk and wall fixtures, pivotally mounted 
on a frame, which is arranged to revolve 
about the vertical axis on a ball-bearing. 
The pivotal mounting of the motors af- 
fords means for governing the speed of 
the horizontal revolution of the fixture, 
and for regulating this speed over a con- 
siderable range. The adjustment is ac- 
complished by the employment of two 
milled adjusting screws, conveniently 
located. The two motors, wired in mul- 
tiple for 100 to 120-volt circuits; in mul- 
tiple or series, as may be preferred, for 
200 to 250 volts, and in series for higher 
voltages, are connected to the circuit 


CURVE SHOWING CANDLE-POWER WITH RELATION TO LAMP RESISTANCE IN SERIES. 


the Wirt Electric Company, of Frankford, 
Philadelphia, Pa. The test was made to 
show the degrees of candle-power and re- 
sistance in series with incandescent lamps 
in relation to the operation of theatre 
dimmers. From this test a curve has 
been drawn, and this curve enables the 
designer of a dimmer to properly pro- 
portion the different steps in the re- 
sistance, and indicating the total amount 
of resistance that can be used effectively. 

Referring to the illustration accom- 
panying, which has been reproduced from 
the curve, it is seen that the candle-power 
drops rapidly from the full intensity to 
a little less than one candle-power with 
sixty per cent of the lamp resistance in 
series with it. From this point the curve 
shows an approximately straight line 
down to 0.2 of a candle-power, the curve 


through the medium of copper slip rings 
and bronze contacts. A small wrist joint 
permits the blast from the fans to be 
directed downward, as desired. The force 
utilized in the revolution of the motors 
about the vertical axis results from an 
angular adjustment of the motor shafts 
with respect to the plane of the vertical 
axis of the fixture, and is equal to the re- 
action of the fan blades, multiplied by 
the perpendicular distance from the pro- 
duced motor axis to the vertical fixture 
axis. The resulting torque may be in- 


creased or diminished by the horizontal 
adjustment of the motors on their re- 
spective supports. The governing feature 
above mentioned utilizes the centrifugal 
force of the motors revolving about the 
vertical axis to operate a brake, the action 
of which produces a uniform motion 
capable of control by adjusting screws. 
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Fig. 2 shows the Gyrofan ceiling fix- 
ture, with electrolier attachment. This 
fixture is furnished with nipples and cir- 
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cuit taps, for attaching lamps, sockets, 
globes or shades, to suit the requirements. 
A four-point switch at the bottom of the 
fixture controls the motors and lamps sep- 
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arately or in combination, dispensing 
with the necessity of-an individual switch 
for the lamp circuit, with its concomitant 
requirements. 
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Heating and Ventilation of Railroad 
and Other Shops. 

While railway shops and other onc- 
story buildings of the same nature are 
very simple in construction, they are not 
so simple as might appear in regard to 
the problem of effectively and efficiently 
distributing heat and air. On account of 
the large amount of roof, wall and window 
surface, the loss of heat is very great, 
and also, because of this and the relatively 
great height of the building considered 
as a single room, there is a tendency 
toward unequal distribution of the heat, 
the warm air rising to the roof and the 
cold air flowing to the floor. 

The distribution of the air by means 
of pipes should be so carried out that 
the lower part of the room is kept at a 
comfortable temperature, while at the 
same time no disagreeable drafts are pro- 
duced. It has been found that by properly 
proportioning and directing the delivery 
tlucs most satisfactory results can be se- 
cured. Illustrating this point, some very 
interesting examples are cited by Mr. C. 
H. Gifford, of the B. F. Sturtevant Com- 
pany, as follows: 

“As an example of what can be accom- 
plished by distribution, I have in mind a 
machine shop, that of the New York Ship- 
building Company, which as a machine 
shop is not dissimilar to one designed 
for railroad work. It has a building 
which, I believe, is about 1,100 feet long, 
about 250 feet wide and 82 feet high. The 
proposition was to heat one-half of this 
building and leave the balance of it un- 
heated. We conceived the idea that there 
could be a partition put across the middle 
of the building about twelve feet high, 
and we could then bring the heated air 
down to the zone which it was desired to 
heat, which was not over eight feet above 
the floor, and in that way we could per- 
haps confine the air in the space, and not 
have very much effect on the rest of the 
building. 

“The apparatus is arranged under the 
landing platforms of the gallery which 
surrounds the shop, so that it is out of 
the way of the cranes. Pipes are carried 
along beneath the runway of the cranes 
and branches are brought down on the 
posts and discharge the air toward the 
floor, the outlet being in the form of a 
Y, which is adjustable. 

“We were very much gratified after 
the plant was started to find that it per- 
formed just as was expected it would, 
and it is surprising to note the difference 
in temperature between the two sides of 
that partition; it is almost the same as 
when you pass from the building out of 
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doors. The result is simply due to the 
fact that the air was brought down and 
continually pressed down into the space 
which it was desired to heat.” 

Further emphasizing the advantages of 
correct distribution, Mr. Gifford says that 
it is “possible in some cases to introduce 
$50 worth of additional pipe to carry the 
air where it is most needed, so that you 
can, on account of this, leave out $100 
worth of heating apparatus. That is, you 
can get equal results by using smaller 
apparatus and less steam.” 

The adoption of the fan system renders 
the control of the heating apparatus and 
of the ventilation ideal. During very cold 
weather, or in the morning when the 
building is being heated up, the air sup- 
ply may be drawn from within the build- 
ing itself, thus effecting a great economy 
of heat. In some buildings, having a very 
high cubie space per occupant, sufficient 
ventilation during the winter time will be 
supphed by the leakage of air through 
doors and crevices about the windows, by 
transfusion. Mr. E. T. Child, also of 
the Sturtevant company, says: 

“We have found the most satisfactory 
heating will result from numerous pipes 
discharging on the outside walls at a 
point about six fect to eight feet above, 
and directed toward the floor. These pipes 
should’ be located from twenty-five to 
forty feet apart, depending upon the 
character of the building. This arrange- 
ment causes hot air to be blown down- 
ward, whence it spreads on the floor, 
keeping it warm before the air has a 
chance to follow its natural tendency and 
ascend to the roof. Hot air has a very 
bad faculty of getting up in the trusses 
and if you blow the air directly at the 
floor and get the floor warm, at the same 
time keeping the outside of the building 
warm, your problem is practically solved. 
In the case of an underground duct, it 
is well to use short outlet pieces which 
will discharge the air along the walls at 
the floor. 

“At the works of the Fore River Ship 
and Engine Building Company, there is 
an overhead pipe system with drops on the 
walls, which was put in according to the 
regular practice. Later it added fifty per 
cent to the building and is now heating 
it with the same apparatus. That is, we 
picked out a fan heater which we con- 
sidered to be the proper size for that par- 
ticular building and it worked in a per- 
fectly satisfactory manner, Later the ship 
company added fifty per cent to the length 
of the building. We extended the piping 
and carried drops on the walls every thirty 
fect, blew the air on the floor with ample 
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outlets on the ends, and in the coldest 
weather the heat of the building, which is 
fifty per cent larger than we would care 
to guarantee with our apparatus, was per- 
fectly satisfactory to them. Their success 
is entirely attributed to the excellant 
system of air distribution. 

“At the shops of the Atchison, Topeka 
& Santa Fe Ratlway Company, the under- 
ground system was adopted and low hori- 
zontal outlets were provided which dis- 
tribute the air at the floor and along the 
walls. This is an extremely large shop, 
the contents being about 4,000,000 or 
5,000,000 cubic feet. The shop is heated 
by four large apparatuses and the under- 
ground ducts extend almost entirely 
around the building. The pipes are not 
over three feet high, the air being dis- 
charged horizontally along the floor, and 
I understand that the building is very 
satisfactorily heated. 

“The galvanized iron pipe system with 
drop pipes on the walls has been used at 
the new shops of the New York, New 
Haven & Hartford Railroad, at Readville, 
Mass., and with excellent results. 

“The following general classification of 
railway shops may be made: 

“1. Machine, erecting and car shops. 

“2. Paint shops. 

“3. Round houses. 

“The second and third require special 
treatment. Paint shops require to be 
practically dustless and, consequently, the 
air velocities must be low. The tempera- 
ture requires to be higher, and it is cus- 
tomary to arrange to circulate the air ina 
much more thorough manner than in 
shops of the first class. 

“This is done in the Pennsylvania Rail- 
road shops at Altoona by means of ducts 
and in the New Haven shops, Readville, 
by a similar overhead system. There has 
been a great deal of hesitation among rail- 
road men about installing the hot-blast 
apparatus in paint shops. They are 
afraid of getting their varnish dusty. But 
I might name a dozen or so paint shops 
all over the country; for instance, the 
Boston & Albany shops at Allison, the 
New Haven shops at Readville and there 
are several western shops, all of which 
are heated with the hot-blast system by a 
very ample distribution of air. ‘The cir- 
culation is brought about by a counter- 
exhaust system, which circulates the air, 
returning the whole or a part to the ap- 
paratus. There are two ways of estab- 
lishing this return of the air; one by an 
underground duct system, and the other 
by an overhead galvanized system. In 
the Pennsylvania Railroad shops at Al- 
toona we have an installation that has 
been in a dozen years. I think it is one of 
the first we put in that returned the air 
from underground and back to the fans, 
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using very ample distribution of air-pipe 
in the discharge. 

“In the Readville shops the air is 
brought back by means of an overhead 
galvanized pipe. In this way circulation 
is kept up in all parts of the room and 
thereby the paint is dried much more 
rapidly than it would be by any other sys- 
tem where the air in the room is prac- 
tically still. 

“Round houses have been much neg- 
lected up to recent years, but of late 
they have been receiving better attention. 
Their proper heating is a problem of no 
little moment. 

“The hot-blast system of heating is a 
ereat improvement over the old method, 
since it allows for ventilation in the 
winter time with both windows and doors 
closed. In this class of buildings the air 
should be delivered through duets which 
terminate in the walls of the pit, thus 
delivering the air where it will be most 
effective for thawing out engines that 
have come into the house covered with 
snow and ice. At the same time it is 
a very good idea to have a provision for 
admitting some of the air above the floor 
in case there are no locomotives which 
need special attention.” 

As further touching upon the subject 
of paint shops, Mr. Gifford stated that he 
has been told by a prominent railroad 
engineer, “that aside from the question 
of heating a shop, the drying of the paint 
and varnish is a chemical question and, 
for that reason, the advantage of the hot- 
blast svstem lies in the fact that vou can 
handle large quantities of air, so that you 
have an active circulation and rapid im- 
pingement of the air upon the painted 
surface, causing a rapid oxidation of the 
paint and varnish.” 


<> 
AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


ASSOCIATES ELECTED AT THE DIRECTORS 
MEETING, NEW YORK, FRIDAY, 
APRIL 24, 1903. 


Nicolai Aall, Brooklyn, N. Y. 

Charles Antony Ablett, Schenectady, N. Y. 
Seth C. Adams, New Rochelle, N. Y. 

Albert Edwin Alkins, Lynn, Mass. 

Rodney D. Allen, Philadelphia, Pa. 

Eugene Cyrus Bacot. Duluth, Minn. 
Frederic Fries Bahnson, New York city. 
Alvin M. Ballou, Denver, Col. 

John C. Barclay, New York city. 

James Edmund Barker, Pasadena, Cai. 
John Martin Barnay, Norwood, Ohio. 
John G. Barry, Schenectady, N. Y. l 
Ralph Hamilton Beach. New York city. 
Elias H. Beckstrand, Salt Lake City, Utah. 
La Monte J. Belnap, Montreal, Quebec. 
William G.. Bee. Glen Ridge, N. J. 

Edgar Bryant Benjamin, New York city. 
George Hewes Berg, Medford, Mass. 


Otto Bergen, Goldstream, British Columbia. 


Edgar Henry Berry, New Brighton, N. Y. 
Herman Matthews Biebel, Chicago, Ill. 
George Welton Bissell, Ames, Iowa. 

S. Henry Blake, Jersey City, N. J. 
William A. Blanck, Chicago, Il. 

Kenneth McClure Bradley, Lynn, Mass. 
James A. Brett, Chicago, IN. 


Carl Gordon Brightman, Dorchester, Mass. 


Robert T. Brooke, Jr., West Lynn, Mass. 
James Russell Broughton, Norris, Mont. 
Theodore J. Brown, Portland, Me. 

Arthur Richmond Bush, Cambridge, Mass. 
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Charles I. Burkholder, Schenectady, N. Y. 
Alexander Hamilton Burritt, Lynn, Mass. 
William Oscar Burscn, Lynn, Mass. 

John Starr Butler, New Dorchester, Mass. 
Frederick Cabrera, Hoboken, N. J. 
Lawrence Whittredge Cady, Lynn, Mass. 
Eliot L. Caldwell, Jamaica Plain, Mass. 
Walter E. Carpenter, Lynn, Mass. 
Walter Frank Carr, Wilwaukee, Wis. 
Thomas Cecil, New York city. 

Charles Albert Chase, Dorchester, Mass. 
Algernon Roberts Cheyney, Philadelphia, Pa. 
Charles Weston Clark, Berkeley, Cal. 
Curtis Claypoole, Columbus, Ohio. 

Robert Barter Cochran, Lynn, Mass. 
George Henry Conant, Melrose, Mass. 
Julien Jewett Crawshaw, St. Louis, Mo. 
Herbert W. Crozier, San Francisco, Cal. 
George Cruikshank, Montreal, Quebec. 
William M. Cummiskey, East Orange, N. J. 
Harry Allan Currie, Brooklyn, N. Y. 
Elihu Herbert Cutler, Springfield, Mass. 
Charles Bridge Davis, Lexington, Mass. 
William Tucker Dean, Chicago, IN. 
Clarence E. Delafield, St. Louis, Mo. 
Henry C. Don Carlos, Clarksburg, Mo. 
William Isaac Donshea, New York city. 
Charles B. Doolittle, New Haven, Ct. 
Egbert Douglas, Springfield, Ohio. 
Bernird M. Drake, London, S. W., England. 
Robert Rowse Dunlop, Columbus, Ohio. 
Thomas A. Earll, Rensselaer, N. Y. 
Leonard Lord Elden, Dorchester, Mass. 
Ernest B. Fahnestock, New York city. 
Robert Payne Fairbanks, Logan, Utah. 
Harold Gilbert Farwell, Lynn, Maéss. 
Charles arthur Fernald, Lynn, Mass. 
Herbert Isaac Finch, St. Louis, Mo. 
George Edward Fisher, Natick, Mass. 
John Barclay Fisken, Spokane, Wash. 
Joseph C. Forsyth, Brooklyn, N. Y. 
Myron Marshall Fowler, Chicago, II. 

H. J. Fuller, Beeston Hill, Leeds, England. 
Elbert Ellsworth Gage, Johnsbury, Vt. 
Stephen Gardner, Chicago. Ill. 

W. O. Garrison, St. Louis, Mo. 

E. E. Gilbert, Schenectady, N. Y. 

Harry Gillett, Cleveland, Ohio. 

Fred J. Green, Springfield. Ohio. 

George Ross Green, Philadelphia, Pa. 
Walter Atwood Hall, Lynn, Mass. 
Wiliam Albert Hall, Madisonville. Ohio. 
David Halstead, Philadelphia, Pa. 
Richard Benjamin Hampson, Lynn, Mass. 
Max Ross Hanna. Schenectady, N. Y. 
William Hand, St. Louis, Mo. 

Edwin Partridge Harder. Buffalo, N. Y. 
James Harrison. St. Lonis. Mo, 

Charles E. Harthan, Lynn. Mass. 

William James Harvie, Utica, N. Y. 
George Hays, Bloomfield, N. J. 

Robert F. Haywood, Salt Lake Citv, Utah. 
William Ferris Hendry, New York city. 
Herbert H. Hess, Schenectady, N. Y. 
Frederick S. Hickok. Berwyn. Il. 
Joseph S. Hil, Washington, D. C. 

George Hanwood Hodges, New York city. 
Joseph E. Hodgson, Mount Vernon, N. Y. 
Harry Milford Hope, Chicago, Ill. 

Ernest Grant Howard, Springfield, Mass. 
Samuel Parker Hunt, Binghamton, N. Y. 
Walter Simeon Hunt. Schenectady. N. Y. 
James Tyler Hutchings, Philadelphia, Pa. 
James C. Hyde, Peterborough, Ontario. 
Henry Docher Jackson. Boston, Mass. 
Claude Minnis Janes. Pittsfield, Mass. 
Thomas Irving Jeffries. New York citv. 
George G. Jobbins, Melbourne, Victoria. 
John Johnson, Lynn, Mass. 

Roland Arthur Joslvn, West Lynn, Mass. 
Frederick Morton Jourdan, Lynn, Mass. 
John Bryant Ketcham, New York city. 
Fred Mason Kimball. Somerville, Mass. 
Charles G. Y. King, Chicago. IN. 

Fmil O. E. Klipphahn, Schenectady, N. Y. 


Climpson Moore Knight, Amsterdam. N. Y. 


James Kynoch. East Toronto, Canada. 
Walter Laile, Cincinnati, Ohio. 

Edward N. Lake. Chicago. Ill. 

William J. Lansley, Woodbriage, N. J. 
John Emerv Lear, Lynn, Mass. 

John Joseph Leary, New York city. 
Albert W. Lee. Concord, Mass. 

I.ehman Levy, New York city. as 
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Frederick M. Locke, Victor, N. Y. 
Willard Ross Lyall, Boston, Mass. 

James Leslie Mackay, West Lynn, Mass. 
George Macloskie, Jr., Schenectady, N. Y. 
Lewis George Martin, Brooklyn, N. Y. 
Howard Maxwell, Schenectady, N. Y. 
Clarence Mellshope, Cincinnati, Ohio. 
Ernest McCleary, Detroit, Mich. 

John Angus McCoy, Somerville, Mass. 
Edgar Jerome McDuffee, Lynn, Mass. 
John J. McLoughlin, New York city. 
Francis Regester Meginniss, Lynn, Mass. 
William S. Merkle, St. Louis, Mo. 
Barrett Morris Merrill, Kent, Wash. 
John Wilhelm Meyer, Philadelphia, Pa. 
Alvin Augustus Miller, Seattle, Wash. 
Frederick Rutherford Mott, St. Louis, Mo. 
Edward J. Murray, Schenectady, N. Y. 
Alvin H. Moraweck, Pittsburg, Pa. 
Charles Ketcham Nichols, Brooklyn, N. Y. 
Perry Okey, Columbus, Ohio. 

William Weaver Olheiser, Camden, N. J. 
Andrew J. O’Reilly, St. Louis, Mo. 
Leonard Warren Packard, Lynn, Mass. 
Walter Ambrose Pearson, New York city. 
James William Perry, New York city. 
Charles Carroll Pierce, Brookline, Mass. 
William Pestell, Worcester, Mass. 
Mathias Pfatischer, Philadelphia, Pa. 
Ezra James Pietczker, Chicago, Ill. 
James A. Price, Brooklyn, N. Y. 

James C. Ramsey, Jr., Methuen, Mass. 
Robert Carter Reed, Conneaut, Ohio. 
Harry Webb Richardson, Beachmont, Mass. 
Charles Robbins, Montclair, N. J. 

Ernst Ruebel, St. Louis, Mo. 

Earl Sanford, Wilkinsburg, Pa. 

George Edwin Sanford, Lynn, Mass. 
George Alfred Sawin, Lynn, Mass. 
Walter Schmidt, Pittsburg, Pa. 
Rudolph C. Schinheider, Highwood, Minn. 
Adolph William Schramm, Philadelphia, Pa. 
Martin Schreiber, Cleveland, Ohio. 
Rudolph Frederick Schuchardt, Chicago. m, 
Robinett Scruby, New York city. 
Andrew Kenneth Selden, Jr., Lynn, Mass. 
Charles Leslie Smith, Providence, R. I. 
Harrison Arthur Smith, Indianapolis, Ind. 
Howard F. Smith, St. Louis, Mo. 

Louis Clarence Smith, Woodbury, N. J. 
Edwin Hutchinson Smythe, Freeport, Il. 
Henry C. Spinney, Lynn, Mass. 
Clarence E. Sprague, Dorchester, Mass. 
Sven Olaf Stalberg, Lynn, Mass. 

Robert Steck, Chicago, Ill. 
C. E. Stephens, Victoria, British Columbia. 
Tom Kennan Price Stilwell, Lynn, Mass. 


William Renwick Steinmetz, Pittsburg. Pa. 


Robert Boorman Strong, Plainfield, N. J. 
Carl A. E. G. Stueve, New York city. 
John William Swaren, West Lynn, Mass. 
Alfred Robert Tahl, Brooklyn, N. Y. 


Neil Taylor, Hunthill, Coatbridge. Scotland. 


David Rades Thomas, Hokendauqua, Pa. 
Ralph Fowler Thompson, Liverpool, Ohio. 
Edmund J. G. Tower, Buffalo, N. Y. 
George B. Tripp, Colorado Springs, Col. 
Victor Morris Tyler, New Haven, Ct. 
Albert Uhl, Shreveport, La. 

Arthur J. Underwood, Bellevue, Ky. 
Louis Edward Underwood, West Lynn, Mass. 
Walter H. Underwood, Bellevue, Ky. 
Siegfried Von Ammon, Rugby, England. 
Edward T. Wagenhals, Trenton, N. J. 
Charles Archibald Ward. Pittsburg, Pa. 
Walter J. Warder, Jr., Chicago, Il. 
Dwight Edward Webster, Denver, Col. 
John Allen Wells. Schenectady, N. Y. 
Robert Filmore Wentz, Nazareth, Pa. 
John Sanborn Whitaker, Dorchester. Mass. 
Harold E. White, Schenectady, N. Y. 
William W. White, Philadelphia, Pa. 
Louis C. Whitehouse, New Brighton, N. Y. 
John Bulkley Wiard, Lynn, Mass. 

James A. Wilson, Boston, Mass. 

W. T. Woodroofe, Vancouver, British Col. 


TRANSFERRED FROM ASSOCIATE TO FUL 
MEMBERSHIP. 

F. Darlington, Great Barrington, Mass. 

William Esty, Bethlehem, Pa. 

S. E. Johannesen, Pittsburg, Pa. 

M. Von Recklinghausen, New York city. 

Robert Robertson, Glasgow, Scotland. 


LE 


ERHI 
mnr, 

poration 
he Bri 
German 
shaft 
parpose 


— 


a 
rae e 


mae 
4 
t 
t 
1 
| y 


Vol gi 


Victor, N. f 
Boston. Wass 
a Sehere 
» Brockisy y! 
lenectady, N! 
'iteingat, ks 
Toit Miek, 
Somerrile yY 
fee, Leen, X 
New Sore et 
innisg, Ups a 
Louis Wa 
| Kent Wat 
Philadeist > 
Seats iy 
Mott St g 
henertgi: y 
itsburz Pa 
vs. Bri. 
DE 
er, Cards | 
Lonis W 
rd, Lra Ye 
on, New bs 
ew Lope 7 
Bronglite | 
ter, Mas, 
airia A 
ie oe 
a N T 
larhyeg, Me 
ea 


May 9, 1903 


667 


CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


A EUROPEAN TRUST OF ELECTRICAL MANUFACTUR- 
ERS—Important negotiations have been concluded in Berlin, Ger- 
many, for the organization of an international electrical cor- 
poration, embracing the American General Electric Company and 
the British Thomson-Houston Company with the newly formed 
German electrical syndicate, the Allgemeine Electricitiits Gesell- 
schaft and the Union Company, of Berlin. This new corporation 
purposes to obtain control of the British and Continental markets. 


NEW JERSEY POWER PLANT—tThe Trenton (N. J.) Water 
Power Company is preparing to establish a power plant on the 
lands of the company at the raceway leading into the Delaware 
River. This is at the lower end of the stream, where the water 
takes a decided fall, emptying into the Delaware River. Thou- 
sands of dollars will be spent in the construction of the large 
water-wheels that will operate dynamos and likely supply the 
electrical energy of the whole city. It is understood that the power, 
which will be exclusively by water, will easily equal the capacity 
of the plant of the South Jersey Gas, Electric and Traction Com- 
pany, the Trenton Street Railway Company, and the numerous other 


electrical establishments of Trenton. 


INDIANA TRACTION LINES IN A LARGE DEAL—It is an- 
nounced that Messrs. J. Levering Jones and Bayard Henry and 
Stephen B. Fleming, of Fort Wayne, are associated with Mr. George 
F. McCulloch, president of the Union Traction and the Indian- 
apolis and Northern Traction companies, have closed a deal for the 
purchase of the Logansport city electric railway system and the 
Wabash Traction Company, which is operating an electric line be- 
tween Logansport and Wabash, a distance of forty-three miles. 
With the closing of this deal Indianapolis will be connected with 
Fort Wayne and Lima by a continuous electric line within the 
next few months, when the Indianapolis & Northern line, now 
building, will have been completed. These properties, it is stated, 


are valued at $25,000,000. 


NEW YORK-BOSTON TROLLEY LINK—The Connecticut House 
of Representatives recently passed a resolution incorporating the 
Wallingford Tramway Company. The charter provides for the 
building of the final link of a continuous trolley line between New 
York and Boston. The company is authorized to build from the 
terminus of the Meriden Electric Company’s lines in Wallingford 
South, through North Haven to Montowese, where connections are 
made with the Fair Haven & Westville Railway Company's sys- 
tem. The company is capitalized at $500,000. The charter carries 
power to make traffic agreements with connecting railroads, and it 
also gives almost unlimited authority of merger with gas, electric 
light, railway, or power companies. The incorporators are: Walter 
J. Leavenworth, Frank A. Wallace, George E. Dickerman, Charles 
B. Yale, and Ralph T. Ives, all of Wallingford. 3 


MORE INDIANA TRACTIONS—A contract has been closed 
between the Eastern Indiana Traction Company, represented by 
Peter Schwab, of Hamilton, Ohio, and Alfred M. Lamar & Com- 
pany, New York, bankers, represented by H. D. Reynolds, for the 
construction of an electric railway from Richmond to Marion, Ind., 
extending through Spring Grove, Chester, Fountain City, Lynn, 
Snow Hill, Spartansburg, Winchester, Woods, Stone Station, Deer- 
field, Ridgeville, Redkey, Dunkirk, Mill Grove, Hartford City, Ren- 
ner, Upland, Gas City, Jonesboro and the Soldiers’ Home, a dis- 
tance of eighty-six miles, with contemplated extensions for a 
through line from Cincinnati to Chicago. Under the contract 
eighty-six miles of the road are to be completed within two years. 
The Mandelbaum interests, controlling the lines between Cincin- 
nati and Toledo, are connected with the deal. Ex-governor James 
E. Campbell conducted the negotiations in New York, where Lamar 
& Reynolds have already organized the Interurban Financing and 
Construction Company for this and other similar enterprises. Con- 


struction will begin at once. 


POWER PLANT AT WASHINGTON, D. C.—The Great Falls 
Power Company will be ready to let contracts for the construction 
of its plant within a few weeks. A corps of engineers, under chief 
engineer Sheriffs, has been making the plans and specifications 
for the plant, and is nearly through with this preliminary work. 
The concern will be capitalized at $2,500,000, and all or nearly all 
of the stock will be held by President McDermott and other stock- 
holders of the Washington Railway and Electric Company. The 
two concerns will have no other connection, the water power com- 
pany being a distinct corporation. The plans of the engineers call 
for the expenditure of nearly $2,500,000 for the plant, and the 
remainder of the capitalization will be used as working capital. 
The company will have a minimum of 20,000 horse-power from the 
falls, when the Potomac is at low water. Its machinery will be 
big enough to generate 70,000 horse-power daily. Steam engines 
will be run at times of low water to furnish sufficient power for 
the needs of the company above the minimum to be obtained from 
the water power. The Washington Railway and Electric Com- 
pany will buy 18,000 horse-power from the company, thus assuring 
it a market for nearly all of its minimum supply at all times. It 
is said that the company can be run without a loss on the business 
it will do with the railway syndicate alone. The company owns 
tne Great Falls water rights for a long distance down the river, 
from the government water plant. It will generate its power by 
many wheels put in at different levels. 

THE LONDON SUBWAY SYSTEM—Definite outlines for the 
organization plans of the London underground tube system have 
recently been announced. This is the organization in which Mr. 
Charles T. Yerkes and Speyer & Company are interested. The 
name of the company will be “The Underground Electric Railway 
Companies of London, Limited.” The capital will be £5,000,000, 
of which fifty per cent has been paid in, the remaining fifty per 
cent subject to call. The articles of incorporation provide that 
for a period of ten years the majority of the board of directors 
shall be named by Speyer Brothers, of London, and Speyer & Com- 
pany, of New York, and the Old Colony Trust Company, of Boston. 
The first board of directors will consist of the following: James 
Speyer, T. J. Coolidge, Jr, James A Blair, James H. Hyde, L. F. 
Loree, Robert H. McCurdy, Charles A. Spofford, the Right Hon. 
Lord Farrer, Major Ernest St. Clair Pemberton, Walter Abbott, 
Frank Dawes, Charles J. C. Scott, Edgar Speyer, Henry Teixeira 
de Mattos. Mr. Charles T. Yerkes will be chairman of the board. 
It is probable that the policy of the company will be to control 
different companies through traffic agreements and ownership of 
securities, or both, the bulk of actual capital to defray the cost of 
construction of each of the roads being obtained from the sale 
of guaranteed securities of the subsidiary companies, the dividends 
being guaranteed by the parent company. The new company now 
controls the Metropolitan District Railway, which is a shallow 
subway and surface road, owning its right of way in fee. In addi- 
tion the new company is building three deep level tube roads, 
namely, the Baker Street & Waterloo, the Great Northern, Pic- 
cadilly & Brompton, and the Charing Cross, Euston & Hamp- 
stead. at also controls the United Tramways Company with many 
miles of surface roads running in a general westerly direction 
from around Shepherd’s Bush and Hammersmith. 

RECEIVERSHIP NOTE. 

RECEIVER FOR ELECTRICAL GOODS MANUFACTURER— 
Norman W. Bingham, of Somerville, and Edward Davis, of Phila- 
delphia, have been appointed by Judge Colt in the United States 
Circuit Court receivers for the Helios-Upton Company, Philadelphia, 
Pa., and Chicago, IN. The receivers were appointed in a suit 
brought by King Upton, of Salem, a creditor with a claim exceed- 
ing $76.000 and the largest stockholder in the corporation. The 
debts of the company, it is alleged, exceed $235,000, and it is unable 
to pay them promptly. The receivers, who are appointed to con- 
serve the interests of the creditors and the stockholders, are 
authorized and directed to carry on the business. Each gave a 


bond for $25,000. 
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ELECTRICAL SECURITIES. 

The stock markets in the several prominent financial sections 
of the country were all a similar tone during the past week. Not 
that there is any likelihood of hurtful declines, but the condition 
suggests rather a desire to let things stand as they are, and it will 
probably take some development of more than ordinary impor- 
tance, even though it proves of an adverse nature, to stimulate a 
more active speculative movement. Many large promoters are be- 
ing forced to postpone new propositions, owing to the scarcity of 
takers of really good investments. Whether this is due to a grow- 
ing extravagance on the part of the hitherto buying public, as has 
been seriously suggested quite recently, or whether it is a natural 
fear of depreciation of power due to anti-corporation legislation, 
it will take some time to determine. 

However, conservative interests feel confident that with the 
good showing being made in all departments of industry, the 
prospects of fine crops, and the firm undertone characterizing 
money transactions, an upward tendency will shortly prevail. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 2. 
New York: 


Closing. 
Brooklyn Rapid Transit............-es06. 66 
Consolidated GaS..... 2... ce neecersvccscees 211°% 


General Blectric........ cc eee ee eee eee ee 193%, 


Kings County Electric............0ee seen 180 
Manhattan Elevated...........cceeeeeeee 142 
Metropolitan Street Railway............ 13314 
New York & New Jersey Telephone...... 162 


Westinghouse Manufacturing Company.. 210 


Metropolitan improved on expectation of the district attorney’s 
expert exonerating the management. 


Boston: Closing, 
American Telephone and Telegraph..... 159 
Edison Electric Illuminating............ 270 
Massachusetts Electric... ..... eee cere eee 88 
New England Telephone.........-..-++-:> 138 


Western Telephone & Telegraph preferred 96 


American Telephone and Telegraph fell 11%4 to 158%, closing 


at 159. 


The report of the New England Telephone and Telegraph Com- 
pany for the calendar year 1902, shows $847,187 increase in gross 
income and $131,286 increase in net, with 16,282 stations added to 


the exchange system, making 111,774 in all. 


Philadelphia: Closing. 
Electric Company of America...........-. 9 
Electric Storage Battery common....... 74 
Electric Storage Battery preferred....... 74 
Philadelphia Electric...... EE E E TA 
Union Traction.........sessesssresesreeso 46% 
United Gas Improvement.............+-- 107% 


The annual report of the Electric Company of America shows 
net earnings for 1902 of $349,546, as compared with $281,382 in 
The surplus account at the end of 


1901, a gain of 24 per cent. 
1902 showed a credit of $453,776. 


Chicago: Closing. 
Chicago Telephone..........esesereeeeeees 144 
Chicago Edison Light...........eseeeeee- 150 
Metropolitan Elevated preferred......... 74 
National Carbon common.............-- 24 
National Carbon preferred..............5.. 97 
Union Traction COMMON.............ee eee 6 
Union Traction preferred............ eee 30 

LEGAL NOTE. 


ELECTRICAL REVIEW 


TELEPHONE APPARATUS INFRINGEMENT SUIT—Injunc- 
tion suits have been brought by the Kellogg Switchboard and Sup- 
ply Company, of Chicago, in the United States Circuit Court, against 
the Stromberg-Carlson Telephone Manufacturing Company, of 
Rochester and Chicago, and the Louisville Home Telephone Com- 
pany, of Louisville, Ky., asking that the former be restrained from 
infringing (by manufacture and sale) patent No. 718,855, granted 
to Kempster B. Miller, for a telephone wall set, and that the latter 
be restrained from infringing (by purchase and operation) re- 
issue patents Nos. 12,031 granted to Francis W. Dunbar for a 
two-wire telephone system, and 12,090 granted to William W. 
Dean for a two-wire testing system. 
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TELEPHONE AND TELEGRAPH. 


DENNISON, TEX.—The Smithville Telephone Company has been 
organized at Smithville with a capital stock of $20,000. 


PIERRE, S. DAK.—The Belle-Selector Telephone Company, of 
Chicago, has been incorporated here, with a capital of $100,000. 


COLLINSVILLE, MASS.—The Farmington Valley Telephone 
Company has voted to increase the capital stock from $18,000 to 
$27,000. 


PORTLAND, ME.—Work has been begun on the system of the 
Northeastern Telephone Company. The work will cost more than 
$400,000. 


GREEN BAY, WIS.—The Rapids & Western Telephone Com- 
pany has been incorporated by E. S. Bedell, J. E. Paulson and Ole 
Stephenson. 


NEW ALBANY, IND.—The Home Telephone Company has com: 
pleted extensive improvements to its local service. About $100,000 
has been expended. 


BEATRICE, NEB.—The Filley Independent Telephone Com- 
pany has been incorporated by P. M. Andersen, L. C. Andersen, 
R. Petersen and Harry Yohe. 


ELKTON, MD.—The Peninsular Long-Distance Telephone Com- 
pany has been organized, with a capital of $100,000, to erect tele- 
phone lines from Elkton to Cape Charles. 


ROME, KAN.—A farmers’ telephone company has been organ- 
ized at Rome by Ivan Rogers, N. V. Williams, W. A. Carrington 
and O. M. Ruthernauff. The capital stock is $4,000. 


CINCINNATI, OHIO—The Ohio Valley Telephone Company has 
been formed to consolidate the independent lines between Charles- 
ton, W. Va., and Cincinnati. The capital of the company is $200,000. 


ST. ALBANS, VT.—At the annual meeting of the Addison 
County Telephone Company the following officers were elected: 
President, John A. James; vice-president, J. S. Dodge; treasurer 
and secretary, A. T. Calhoun. 


SMITHVILLE, TEX.—The Smithville Telephone Company has 
been organized with the following officers: E. H. Eagleston, presi- 
dent; W. R. Searcy, vice-president; V. S. Robb, secretary and treas- 
urer. The capital stock is $20,000. 


MONTREAL, QUEBEC—The controlling interest in the Mer- 
chants’ Telephone Company has been purchased for a United 
States syndicate by Mr. Arthur Johns, of New York, and the com: 
pany has been reorganized on a new basis. 


TENVILLE, IOWA—A new telephone company has been formed, 
under the name of the Villisca & Holmes Chappel Company, with 
the following officers: President, John Anderson; vice-president, 
J. H. Hargan, secretary and treasurer, H. H. Farlin. 


CRAB ORCHARD, NEB.—The Crab Orchard Home Telephone 
Company is being formed to operate in southwest Johnson County, 
in addition to having an exchange in town. The company will be 
capitalized at $10,000, and work will begin as soon as possible. 


ONAWA, IOWA—The Maple Valley Telephone and Telegraph 
Company has filed articles of incorporation with a capital stock 
of $100,000; $50,000 of which is common, and $50,000 preferred. 
The officers are: President, W. H. Leathers; vice-president, J.C 
Hammond; secretary, C. H. Smith; treasurer, T. B. Lutz. 


LANCASTER, N. Y.—The Farmers’ Telephone Company bas 
been organized here by local men. The officers of the company 
are: President, George Beck; vice-president, E. R. Ives; secretary 
and treasurer, Heran Brunck. The company already has part of 
its line constructed, and additions will be made shortly. 


PAVILION, N. Y.—A meeting of the Oatka Valley Telephon 
Company has been held, at which a permanent organization Wa 
effected and the following officers elected: J. C. Doty, president: 
Fred Chilson, vice-president; George Bernd, secretary; George l. 
Carr, treasurer. The proposed line will extend from the Bunt 
farm on the north to Pearl Creek at the south, east to Union 


Corners, Peoria, La Grange and Covington; west to Bethany and 
East Bethany. 
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ELECTRICAL REVIEW 


May 9, 1903 


PERSONAL MENTION. 


MR. LITTLEDALE BENTLEY, of Glasgow, with the Electrical 
Power Storage Company, of London, is visiting in the United 


States. 
MR. C. E. TRUMP, president of the Novelty Electric Company, 


of Philadelphia, was one of the many visiting electrical men in 
New York last week. 

MR. N. W. LILLIE, of the New England Telephone and Tele- 
graph Company, Boston, was a New York visitor last week, spend- 
ing several days in the metropolis. 

MR. H. DURANT CHEEVER, manager of the Okonite Com- 
pany, and Mrs. Cheever, sailed for Europe Saturday of last week. 
They will spend several weeks in London and Paris. 

MR. MILTON J. BUDLONG has been elected president of the 
Electric Vehicle Company, of Hartford, Ct., vice Mr. George H. 
Day, who has resigned the presidency. Mr. Day will remain on the 
directorate of the company. 

MR. A. M. YOUNG, vice-president of the Kings County Electric 
Light and Power Company, and Mrs. Young, sailed for London on 
Saturday of last week on the Minnetonka, and will spend a month 
on the water and in London. 

MR. GEORGE T. HANCHETT has removed his offices to the 
Engineering Building, 114 Liberty street, New York city. Mr. 
Hanchett is well-known among the electrical fraternity, and it is 
his intention to provide a convenient laboratory and testing facili- 
ties in his new headquarters. 

MR. ARTHUR D. WHEELER has been elected president of the 
Chicago Telephone Company, succeeding Mr. John I. Sabin, who 
returns to San Francisco to look after his interests there. Mr. 
Angus S. Hibbard, formerly general manager of the company, be- 
comes vice-president. Mr. L. G. Richardson was elected president 
of the Central Union Telephone Company. 

MR. EDWARD R. TAYLOR, Penn Yan, N. Y., was a New York 
visitor last week. Mr. Taylor announced his intention of sailing 
for Europe May 12, where he will attend the meetings in Berlin 
of the International Congress of Applied Chemistry, as a delegate 
of the American Electrochemical Society and the Society of Chemi- 
cal Industry. It is also expected that Mr. Taylor will prepare a 
paper to be read before this congress. 

MR. ROBERT L. ELLIOTT, Chicago, Ill, “Reporter on Theft 
of Current,” is preparing a complete report for the Chicago con- 
vention of the National Electric Light Association, May 26, 27 
and 28, describing different ways in which electric current is 
Stolen, showing the means for detecting the guilty parties, and 
suggesting methods for preventing the possibility of theft. The 
repart will also show which of the states has laws for punishing 
this crime, and what uniformity exists in the laws of the different 
states. Effort is being made to have a uniform law enacted in all 


of the states. 
. ELECTRIC RAILWAYS. 


MORRIS, ILL.—The Joliet & Northern Electric Railway Com- 
pany has been granted a franchise to enter the city. 

ATLANTIC CITY, N. J.—The Central Passenger Railway Com- 
pany has been incorporated with a capital of $40,000, to operate 
a road in the city. 

LANCASTER, PA.—Work on the new trolley road between 
this city and Reading is progressing rapidly, and the line fs ex- 
pected to be in operation by August 15. 

CINCINNATI, OHIO—It is stated that the Lake Erie, Bowling 
Green & Napoleon Electric Railroad Company has voted to in- 
crease its capital stock from $300,000 to $1,000,000. 

GREENVILLE, S. C.—The city council has granted a fifty-year 
franchise to the Greenville @ Anderson Electric Railway for fifty 
years. It is expected that the survey of the line will begin shortly. 

JAMESTOWN, N. Y.—The Jamestown, Chautauqua & Lake 
Erie Railroad, which runs from Jamestown to Westfield, skirting 
Chautauqua Lake for its entire length, is to be converted into an 
electric trolley line. 

ATLANTA, GA.—It is stated on good authority that Birming- 
ham parties are arranging to build an electric railway from Eppes 


to Gainesville, a distance of about nine and one-half miles. Some- 
thing like $95,000 will be required to construct and equip the road. 


DRYDEN, N. Y.—It is reported that an electric road will be 
built from Ithaca to Horseheads, where it will connect with the 
Elmira system. The road will be thirty-four miles long, which is 
fourteen miles shorter than the road at present connecting these 


places. 

LONG BRANCH, N. J.—The Long Branch commissioners have 
granted a forty-five-year franchise to the Monmouth County Elec- 
tric Company, to construct and operate a double-track trolley in 
this city. The work is to be completed by 1905, and will be begun 


on October 15 next. 

CHANUTE, KAN.—The Chanute council has granted a twenty- 
five-year franchise to J. P. McCamm to build an interurban elec- 
tric line to cover the entire oil and gas belt. The company behind 
Mr. McCamm pledges to spend $1,000,000 on the enterprise, and to 
begin work within sixty days. 

LOUISVILLE, KY.—Contracts for the construction of the in- 
terurban railway line from Louisville to Mount Washington have 
been let, and the construction will be begun as soon as preliminary 
arrangements are completed. A contract has been closed with the 
Louisville Railway Company for the power with which the road 
is to be operated, and rights of way have been secured through the 


country. 
DAYTON, OHIO—A traffic arrangement has been closed be- 
tween the Xenia & Wilmington Traction Company and the Dayton 
& Xenia line, by which the former company will run its cars into 
this city over the latter company’s tracks. The Jamestown & 
Xenia division of the Xenia & Wilmington line will be constructed 
at once. This will give direct traction service between this city 


and Wilmington. 
ELECTRIC LIGHTING. 


GREENE, N. Y.—This village has voted to own its own electric 
light plant and to construct waterworks. 


PLATTSMOUTH, NEB.—Charles C. Parmele has been granted 
a twenty-five-year franchise for an electric light plant. 


RICHMOND, VA.—The Virginia Passenger and Power Company 
is installing a new 600-horse-power addition to its plant in Peters- 


burg. 
IPSWICH, MASS.—At a special town meeting, the town voted 
to appropriate $25,000 to establish a municipal electric lighting 


plant. 

NILES, MICH.—Charles A. Chapin has completed work on his 
dam in the St. Joseph River, at Buchanan, and is now transmitting 
electric power to Niles and South Bend. The dam furnishes 4,000 


horse-power. 
WASHINGTON, N. J.—Lambertville has contracted with the 

electric light company to light the city with arc lights for a year 

at the rate of $100 per light. Incandescent lamps are to cost $35 


each per year. 

SALT LAKE CITY, UTAH—The Utah Light and Power Com- 
pany is preparing to increase the capacity of the Jordan River plant 
to 1,500 horse-power over and above what was originally proposed, 
making the entire capacity of the plant 3,000 horse-power. It is 


estimated that the work will cost $100,000. 


EASTON, PA.—At the annual meeting of the stockholders of 
the People’s Electric Light and Power Company, the following 
board of directors was elected: Dr. E. W. Evans, S. R. Bush, M. H. 
Jones, Frank G. Ormsby, G. B. Garrison, John S. Osterstock and 
W. H. Walters. The directors elected the following officers: Dr. 
Evans, president; F. G. Ormsby, secretary, and John S. Osterstock, 


treasurer. 

ALBANY, N. Y.—The Frontier Electric Lighting Company, of 
Buffalo, formed by interests connected with the Buffalo Gas Com- 
pany, was incorporated recently to operate in Buffalo, and the 
towns of Tonawanda, Cheektowaga and West Seneca, Erie County. 
The capital is $800,000, and the directors are: Alexander C. Hum- 
phries, Frederick Strauss and Stephen Peabody, of New York city; 
Howard L. Clark, of Providence, R. I.; Robert L. Fryer, William 


S. Riselay and Frank D. Locke, of Buffalo. 


Bac E ee eee [ted 


INDUSTRIAL ITEMS. 


ROSSITER, MACGOVERN & COMPANY moved on May 1 to 
new and greatly enlarged quarters in the Whitehall Building, over- 
looking Battery Park and New York Bay, presenting a very invit- 
ing prospect. These are ideal offices, for in hot summer days they 
will assuredly be “cooled by ocean breezes.” 


F. H. LOVELL & COMPANY has moved its headquarters to 92 
William street, New York city. Extra facilities in a modern office 
building will allow the company to facilitate its shipments of the 
material of which it is making a specialty. The company is pre- 
senting to the market a particularly good line of overhead material 
and will be pleased to quote prices on specifications. 

CROSELMIRE & ACKOR, 42 Walnut street, Newark, N. J., 
manufacturers of platinum specialties, announce that they have 
had an unusually busy year, with constantly increasing orders from 
the electric trade. This company manufactures all kinds of 
platinum wire for the electric and automobile industries, and states 
that it is ready to promptly fill all orders for platinum wire. 


THE H. C. ROBERTS ELECTRICAL SUPPLY COMPANY has 
moved into larger headquarters at 905 Arch street, Philadelphia, 
Pa. The H. C. Roberts company is supplying the market with a 
fine line of specialties and can fill orders of an exceptionally varied 
nature at short notice. The company will be pleased to greet its 
patrons in new offices which will greatly facilitate a convenient 
interchange of business. 


SCHLESINGER & MEARS have moved their headquarters to 
92 William street, New York city. This company is now showing 
an attractive line of sockets, receptacles, cutouts, telephone instru- 
ments, incandescent lamps, porcelain insulators, cleats and special 
porcelain and semi-porcelain tubes. The company is representing 
some of the mést prominent manufacturers ‘and will be pleased to 
send full information on request. 


THE FIBRE CONDUIT COMPANY, Orangeburgh, N. Y., manu- 
facturer of underground conduit, is distributing to its patrons, and 
will be pleased to send the same to any one interested, a useful wire- 
table which fits the vest pocket. This company makes a fibre conduit 
which is easily bent and also tapped and threaded, making a 
special set of couplings with elbow, tee and cross joints to facili- 
tate rapid construction. The company will be pleased to send in- 
formation on application. l 


THE BRIDGEPORT BRASS COMPANY, New York and Bridge- 
port, Ct., reports large foreign orders for “Phono-Electric” wire. 
The Glasgow Corporation Tramways are equipping their new exten- 
sion with “Phono-Electric” trolley wire. The success of this wire 
abroad has been very pronounced and many of the large trolley 
systems are using it, particularly where heavy service is re- 
quired. The Walsall, England, Corporation Tramways have ordered 
“Phono-Electric” wire for their entire equipment. 


HARVEY & HUBBELL, Bridgeport, Ct., announces that the 
Hubbell pull cluster system has been installed in the State, War 
and Navy annex, corner of Pennsylvania avenue and Seventeenth 
street, Washington, D. C., by the George A. Fuller Construction 
Company. In many instances these clusters are taking the place 
of chandeliers both in store and office buildings. The Hubbell 
clusters have many features of merit and present an economical 
and satisfactory method of lighting by electricity. 


C. W. HUNT, West New Brighton, N. Y., will be pleased to 
send to any one interested a new pamphlet descriptive of coal- 
handling machinery. The Hunt industrial railways and apparatus 
for coal handling and conveying is becoming more popular with 
advancing installations. This company has had a long experience 
in the designing and manufacturing of coal-handling apparatus 
and will build to specifications of sufficient variety to suit any 
commercial conditions, producing economic results. 


THE BUFFALO ELECTRIC CARRIAGE COMPANY, Buffalo, 
N. Y., announces the opening of permanent offices and salesrooms 
at 941 and 943 Eighth avenue, New York city. The company is the 
builder of automobiles “run by electricity.” Messrs. Babcock and 
Linn are the managers of the New York office, and they will be 
pleased to receive prospective buyers and invite the inspection of 
all and will be able to show a fine line of touring cars, breaks, 
stanhopes and vehicles for city use, whether pleasure or business. 
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THE ELECTRIC STORAGE BATTERY COMPANY has recently 
contracted for the installation of five yacht lighting plants on 
boats now in construction at Morris Heights, New York. The use 
of storage batteries for lighting private yachts is rapidly increas 
ing, so much so that the greater number of private yachts now 
turned out are equipped with storage batteries. The advantage 


of the storage battery lies in the fact that it allows the light to be 
used throughout the night while the machinery is shut dow, 
avoiding the alleged annoyance of the generator vibration while 


running with the yacht at anchor. 
THE CENTURY GLASS COMPANY, Bellaire, Ohio, is securing 


This company has just completed a set of new buildings and a bat- 


tery of six new lehrs. New machinery has been added to the equip 


ment and the company is ready to fill orders of any magnitude 


promptly. This company makes both gas and electric shades, 
either plain or etched, inner and outer globes, arc globes, ball 


globes and fish globes. 


E. P. ROBERTS COMPANY, 
building, Cleveland, Ohio, announces that owing to the increasing 


13 to . 


The company has just issued its No. 3 
catalogue and No. 6 Red Book, giving some valuable information 
for users of glass products. This will be sent on application. 


a number of large orders for its product throughout the country. | F I 


demands of its eastern business it has fee 
office at 25 Broad street, New York city. This office has been placed ic 
under the management of Mr. W. C. Andrews who is the eastern a 


consulting engineer, Electric 


Opened a_ branch ne 


representative of the company. The company is ready to take up = 
work in any locality and its large experience in making pre 

liminary reports, plans, specifications, investigations of existing Lemons 
properties, supervision of operating plants, etc., enables it to make a 
unprejudiced and conservative estimates on the construction or fs 
reorganization of electrical and lighting plants, ete. ; Uj 
`- SWEDISH-AMERICAN TELEPHONE COMPANY, Chicago, I, gy. 
has produced a magnificent “art souvenir” descriptive of its product. == 
This is tastefully printed in black and pale olive, the half-tone 

reproductions of telephone apparatus being especially fine. The rey 
new desk telephone No. 70, manufactured by this company, is il- A 
lustrated in detail showing the essential construction of this i 
piece of apparatus. Besides this there are shown parts of the N 
transmitter, gravity hook, lightning arresters, test sets, condensers, 

repeating coils and receivers, together with some handsome illus: a 


trations of combined toll and rural line switchboards, metallic 


switchboards, long-distance toll and monitor switchboards. The he 


souvenir is tastefully bound in a dark green rag cover, embellished 


with an embossed gold ornamentation. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has sold to the Empire State-Idaho Min- 
ing and Development Company, Spokane, Wash., three motors for 
driving concentrating mill machinery and a large air compressor 


in the Cæur d’Alene’s. 


Power Company, of Spokane. The company is also supplying the 


These motors will be supplied with power i 
from the 2,300-volt secondary circuits of the Washington Water m 


San Francisco & San Joaquin Coal Company, of San Francisco 2 
Cal, with machinery for operating briquetting presses. am ° 
forty-horsespower, slow-speed, 500-volt, direct-current motors, & j 


gether with the speed-controlling rheostats, designed to vary the 
speed of the motors from twenty ‘revolutions per minute to 5! 


revolutions per minute in about fifteen steps, have also been Sr ai 


phed. 


THE ALLIS-CHALMERS COMPANY, Chicago, IIL, reports We |. 
following partial list of engine sales for March, 1903: Tremont & 
Suffolk Mills, Boston, Mass., one 21 and 48 x 48, 1890, erossc0m" ~ 


pound, Reynolds-Corliss engine; Carnegie Steel Company, Pitts 


burg, Pa., one 42 and 66 x 60, tandem rolling mill engine, Oliver | 
Iron Mining Company, Duluth, Minn., one 16 x 36, 1890 frame  '- 
Keynolds-Corliss engine; Leonoir Cotton Mills, Leonoir, N. C., 0° : 
28 x 42, low-pressure side; Marietta Knitting Works, Marietta, 6%. ' 
one 12 x 36, girder frame, Reynolds-Corliss engine Milwaukee Chair 
Company, Milwaukee, Wis., one 20 x 42, girder frame, Reynolds£or |^ 
liss engine; South Side Elevated Railway Company, Chicago, Il, ` 


Corliss engine; International Traction Company of New Jers). 


one 34 and 70 x 54, 1890, horizontal, cross-compound, Reynolds | ; 


Jersey City, N. J., two 34 and 68 x 48, 1890, cross-compound, OF  ' 


densing, Reynolds-Corliss engines; Pennsylvania Railroad Com | 
pany, Pennsylvania, one cross-compound, Riedler air compressl, 


15 and 24 x 36. 
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POWER FROM BLAST FURNACES. 

In his recent presidential address be- 
fore the American Electrochemical So- 
ciety, Dr. Joseph W. Richards touched 
briefly upon the waste of power which is 
how going on at blast furnaces and coke 
ovens. About two-thirds of the gases given 
off at a furnace are used to raise steam 
for power and to heat the blast. For a 
furnace making five hundred tons of iron 
per day this is, on an average, about 
twenty-five hundred horse-power. If the 
gas used to develop this were used in a 
gas engine instead of under boilers, and 
that which now goes to waste was saved, 
it is estimated that there would be an 
excess of ten thousand horse-power over 
and above the requirements of this fur- 
nace itself. The investment required to 
develop this power compares favorably 
with the cost of developing water powers 
and is therefore not prohibitive. There 
are thus scattered over the United States, 


in many cases in very desirable locations, 
undeveloped powers aggregating over one 
million horse-power, the use of which 
would not cause any drain on our natural 
resources. This condition of affairs 
should not be allowed to continue, and, as 
the price of coal is always rising, it de- 
serves an increasing attention from those 


in search of sources of power. 


— c — m — M 


STEAM TURBINES. 

Time and again attention has been 
called to the numerous power stations 
where steam turbines have been installed, 
but probably few realize the extent to 
which this prime mover is being used. 
A recent computation has placed the ag- 
gregate power of steam turbines in use, 
or under construction, or ordered, in 
different parts of the world, at over 500,- 
000 horse-power, equivalent to ten times 
the output of the first Niagara Falls 
station. Of this total, the greater part 
will drive electrical machinery, marine 
engines coming next in point of power 
output. 


Large Steam Turbine Sets. 
The size of the turbine units has also 


increased notably. A contract was re- 
cently entered into with one of the large 
steam turbine manufacturing companies 
for four turbo-alternators, each to have a 
normal capacity of 5,500 kilowatts, but 
with a maximum output of 8,250 kilo- 
watts, or about 11,000 electrical horse- 
power. These turbines will be not only 
the largest steam turbines ever made, but 
the most powerful single-cylinder engines 
of any type whatever in the world. Con- 
sidering the output, the dimensions of 
these machines are almost insignificant. 
The turbines will be but twenty-nine 
feet long, fourteen feet wide and twelve 
feet high, the overall length of turbine 
and alternator being fifty-one feet nine 
inches. It is hard to conceive of a more 
compact prime mover than indicated by 


these figures. 
671 


THE RELIABILITY OF ELECTRICAL 
MACHINERY. 


For the past fifteen years, during which 
the electrical industry has made such re- 
markable development, the efforts of elec- 
trical engineers have been directed not 
only toward increasing the mechanical 
efficiency while reducing the cost of con- 
struction, but also toward improving the 


reliability during operation. 


In the Old Days. 

In the old days when electric lighting 
and traction were novelties, more or less 
imperfect service was expected. When the 
car motor refused to run, there was per- 
haps a little grumbling; or if the electric 
lights went out, people lit the gas, said 
something about the unreliability of elec- 
tricity, wondcred what was the matter, 


and then forgot all about it. 


A Good Record. 

How great has been the change during 
these years, has been told again and again. 
Now, when a large station shuts down, 
the occurrence is rare enough to be tele- 
graphed over the whole country. If an 
electric railway is tied up through some 
unavoidable contingency, the matter is 
talked of and discussed in the papers for 
days. The fact is, we are so accustomed 
to secing the cars running and the elec- 
tric lights burning, that we now expect 
them to be operating day and night 
almost as confidently as we expect to see 
the sun rise to-morrow morning. The 
Jayman can not appreciate all that is neces- 
sary to ensure continuous operation, but 
may possibly be struck by the statement 
recently made that the service of the New 
York Edison Company has not been in- 
terrupted for the past ten years, and the 
system as a whole has never been without 
current. A record any business might be 


proud of. 
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ETHICS OF THE TELEPHONE. 

The object of all improved methods of 
transportation, communication, or other 
public utilities is to save the time and 
labor of the users, and it is the conven- 
lence and the comfort thus realized which 
make them so essential to modern busi- 
ness life. But it too frequently happens 
that an improved incthod, in whatever 
utility, affords opportunity for abuse. An 
instance of this and one which is rapidly 
becoming a nuisance, was discussed re- 
cently in a sensible editorial in the New 
York Times. This is the habit of calling 
up a busy man by the telephone and ask- 
ing him to hold the wire until the caller 
is ready to speak to him. Generally, an 
office clerk makes the call and the person 
with whom the caller wishes to speak is 
under the necessity of holding the re- 
ceiver to his ear until the caller finishes 
the matter he has in hand and is ready to 
talk. 
the person who calls, and it saves wast- 


This, of course, is very nice for 


ing his precious time, but only at the ex- 
pense of time and good nature of the 
person who is called. 


No Obligation to Hold the Wire. 

Of course, one is not obliged to hold 
the wire when he is requested to do so, 
and, indeed, we know of busy men who 
make it a practice never to comply with 
If they are asked to hold 
the wire, they do not hesitate to place 


this request. 


the receiver back on the switch hook at 
once. Unfortunately, this plan is not as 
successful as at first sight it would seem 
to be, because when the person calling 
finds that he has been cut off, he is apt to 
attribute the action to central, and again 
sends his call, when the same perform- 
ance is gone through again. 


A Remedy Suggested. 

The telephone is probably the greatest 
time-saver for the busy man that has ever 
been invented, but this practice of re- 
questing him to do office boy’s work for 
every one who desires to speak with him 
is coming to be a serious objection to the 
office telephone. The matter is one which 
is beyond the power of the telephone com- 
pany to regulate, and it must be left to 
the subseribers. There should therefore 


be some understanding among the gub- 
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scribers as to when it is permissible for 
one to call up another and request him to 
hold the line. 
plan help materially to 


Would not the following 
correct the 
trouble, and perhaps lead to a sensible 
understanding. Let it be understood that 
when Smith calls up Jones, either per- 
sonally or through his clerk, he can not ex- 
pect Jones to hold the wire unless the 
business to be transacted is for the bene- 
fit of Jones. To make the point clear, let 
us suppose Smith desires to borrow 
$1,000 from Jones. Smith then should 
not hang up his receiver, but should re- 
main connected so as to cause as little de- 
lay in communicating with Jones as is 
possible. If, on the other hand, Smith 
has been requested by Jones to lend the 
latter $1,000, and he is about to reply over 
the telephone, he is then justified in send- 
ing in the call through his clerk to Jones, 
and asking the latter to hold the wire 
until he can speak with him. 


Avoid All Unnecessary Delays. ' 


Where both individuals are equally 
concerned, let the caller always stand 
ready to talk as soon as connection is 
made with the caller’s office, and in all 
cases let there be no more delay at either 
end than is absolutely necessary. A little 
more consideration for the time of others, 
which time is just as strictly theirs as 
money or any other property, would much 
relieve the trouble. Smith should not call 
up Jones unless he is ready to speak to 
him, and in turn he should exact the same 


consideration from Jones and all others. 
When those who are addicted to this ob- 
jectionable practice find that it puts them 
to additional trouble and loss of time, it 
will be abandoned, and strict observance 
of some such plan as that outlined above 
would scem to suffice for all other cases. 
Other suggestions are invited. 


INCOMBUSTIBLE PAPER. 
Incombustible paper is the theme in a 


recent play produced in New York by Mr. 
Frank McKee, the well-known theatrical 
The author is Mr. H. J. W. 
Dam. 


manager. 


Why is not incombustible paper an idea 
for the inventor? Paper of fine texture 
and non-inflammable would have instant 
use in the arts and industries. We be- 
lieve attempts have already been made 
to manufacture this, but do not know of 
its being in actual use. 
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THE SHUNT MOTOR FOR MACHINE 
OPERATION. = 


Of the three types of motor which may 
be used for machine operation, shunt 
motor, induction and synchronous motor, 
the shunt motor possesses certain features 
of operation which in some cases makes 
its use desirable. The characteristics of 
the shunt motor to be considered in this 
connection are its constant speed and its 


good starting ability. 


Commutators Not Necessarily a Disadvantage. 

The commutator on the shunt motor 
is often considered a disadvantage, but 
with good design and a fair amount of in- 
spection and care, this mechanism should 
give no trouble. However, the man in 
charge of the shunt motor should know 
something about its management and it 
should not be left to the tender mercies 


of every factory hand. 


Starting Ability. 

The shunt motor starts easily under 
full. load, but certain precautions are 
necessary. The full voltage can not be 
thrown on the armature while the motor 
is standing still, as this action will cer- 
tainly open all the circuit-breakers on 
the circuit if no other damage is done. 
A starting resistance is necessary and this 
should be of substantial construction but 
need not be expensive. There is a slight 
loss of energy in this rheostat, but as it is 
in circuit for a few moments only this 
The starting of a 


shunt motor is no more troublesome and 


loss is insignificant. 


no more inefficient than the starting of a 
cold steam engine, as in the latter case 
it is always necessary to heat the cylin- 
ders by live steam, and this not only takes 
a little time, but uses steam. 


Constancy of Speed and Turning Effort. 

A good shunt motor is essentially a 
constant speed machine. It varies but a 
few per cent from no load to full load, 
and this feature makes it particularly 
valuable for that class of factory work 
where constant speed is a necessity. The 
uniform turning effort is also an advan- 
tage, and it has been shown in actual use 
that the motor drive in cotton mills gives 
a better product due to this feature than 
the irregular action of engines and belts. 
There is less breaking of the threads with 
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the former than with the latter method 
of driving. — 
Speed Variation by Field Regulation. 
While the shunt motor is a constant- 
speed machine, its speed can be varied 
easily. The simplest way of doing this 
is to vary the strength of the exciting cur- 
rent. This method is also efficient, but 
if the motor is to develop the same turn- 
ing effort at all speeds, a larger machine 
is necessary than would be required if 
speed variation were not demanded. 


Speed Variation by Rheostatic Control. 
Another simple way of varying speed, 
is to introduce resistance into the arma- 


iure circuit. This method does not de- 
crease the turning force of the motor, but 
it is rather inefficient as a loss of energy 
proportional to the loss of voltage of the 
rheostat takes place. The method, how- 
ever, i6 useful when slight changes in 
speed are desired. 
Speed Regulation by Multiple Voltage System. 

This last method naturally suggests a 


third. As the speed of the motor was 


THE DESIGNING OF TELEPHONE 
APPARATUS - XXI. 


BY W. A. TAYLOR. 


Where a low-voltage cross is liable to 
happen, there are two forms of arrester 
with which to protect the apparatus, the 
fuse and the sneak current arrester. By 
low-voltage current is meant any voltage 
under 250. A fuse will act more or less 
efficiently with these voltages, but if it is 
the only protection there will be a num- 
ker of coils burned out because a fuse of 
low enough capacity can not be made. A 
one-quarter ampere fuse is as low a capac- 
‘ity as is made, and more than half of 
these fuses will carry twice their rated 
current without blowing. It is impossible 
to state at just what current quantity any 
fuse will blow, and therefore it is a 
doubtful quantity. On the other hand, 
the sneak current arrester can be gauged 
exactly for the work it is to do. A cur- 
rent of one-quarter ampere may pass 
through the fuse and the drop which the 
fuse is supposed to protect almost indefin- 
itely without affecting the fuse. The drop 
may, however, be heating up to the point 
of charring the insulation. Take, for in- 
stance, a current of 100 volts and a drop 
coil of 500 ohms. A current of one-fifth 
ampere would flow; not enough to blow 
the fuse, but enough to burn out the drop 
in a few minutes. Currents which are not 
of sufficient strength to blow the fuse, but 
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varied by lowering the potential at the 
brushes caused by passing the armature 


current through a rheostat, if a lower po- 
tential is applied to the armature at once, 
the same effect will be produced without 
the loss of energy in the rheostat. This 
is nothing more than the multiple voltage 
svstem, though, of course, there must be 
as many different voltages as there are to 
be different speeds. This latter method 
changes the speed in steps, but a com- 
bination of this and the preceding meth- 
ods will give a uniform change in speed. 


Speed Variation by Changing the Field Magnets. 

The method of varying speed by chang- 
ing the exciting current acts by changing 
the strength of the magnets. This can 
also be accomplished by increasing what 
the electrical engineer calls “the reluc- 
tance of the magnetic cireuit,” that is by 
making the field magnets less responsive 
to the exciting current. One method of 
doing this is to withdraw the cores of the 
field magnets, which throttles, as it were, 
the magnetic field, decreasing its strength. 
This method gives a continuous change 
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in speed throughout the full range of the 
motor. 


Speed Variation by Voltage Regulation. 


The speed of the motor can, of course, 
be varied by varying the voltage of the 
armature circuit, using a separate dynamo 
for that purpose, and in some instances 
this method is very valuable, but of 
course the speed of all the motors on that 
circuit will vary simultaneously. 


Motor Drive Still Comparatively Little Used. 

While the motor drive has found ex- 
tensive application in factory operation, 
it still represents but a small percentage 
of the total power used in factories in this 
It is undoubtedly good practice 
in some instances to retain the belt drive 
amd there may also be cases where the old 
method may seem desirable for new 
factories, but if factory managers were 
fully alive to the benefits which result 
from the adoption of motors in place of 
belts, there would undoubtedly be a more 
rapid increase in the use of the motor 
drive. 


country. 


which become destructive to the telephone 
apparatus when allowed to flow for some 
time, are called sneak currents. To pre- 
vent the destructiveness of these currents 
the sneak current arrester has been de- 
vised. This class of arrester consists of 
a resistance inserted in the circuit, of 
such dimensions that the heat due to a 
sneak current will cause the melting of a 
fusible joint. The joint is placed under 
tension or compression, so that the cir- 
cuit will be immediately opened or 
grounded when melted. 

Fig. 56 shows a diagram of a common 
form of sneak arrester, which is also 
called a heat coil. The two ends A and 
B are arranged so that they will slip into 
the forked ends of two springs. . These 
ends are also the terminals of a coil D 
which is wound about the small copper or 
brass tube C. The tube C has a cone- 
shaped end and into this end the exten- 
sion of terminal B is slipped and soldered 
with a low-temperature melting solder. 
The terminal A and the tube C are screwed 
into the hard rubber piece E and the 
whole is then covered by a sleeve F of 
rubber or fibre. The coil D is of German 
silver wire wound to the resistance proper 
for the protection required. Any danger- 
ous current passing through this coil will 
heat the soldered joint, causing it to melt. 
The springs holding the heat coil will 
then separate and either open or ground 
the circuit, or both. The heat coil, when 
properly made, is an exceedingly efficient 


article. It will act both on the low-volt- 
age currents and also on ‘high voltages, 
lightning excepted. The solder which is 
used melts at about 160 degrees Fahren- 
heit. The following is a very good form- 
ula for the making of this fusible metal: 
Lead, two parts; tin, four parts; bismuth, 
seven parts; cadmium, two parts; total, 
fifteen parts. 

The formula has been tested by the 
writer and gives perfect service. In mak- 
ing the allov, precautions should be taken 
to prevent the oxidizing of the lead and 
bismuth, both of which oxidize readily 
and tend to change the proportions. 

It is necessary to have the arresters pro- 
portioned to the apparatus protected. A 
heat coil which will protect a series coil of 
eighty ohms may not take care of a coil 
wound to 1,000 ohms. The average heat 
coil measures about twenty-five ohms. 
This coil will blow on one-fifth ampere 
in about forty seconds, and will stand 
0.15 ampere indefinitely. This arrester 
will not protect the average coil wound 
to 1,000 ohms, when a current of 0.15 
ampere flows at the same time the coil 
will be destroyed. In order to protect 
the higher wound coils a more sensitive 
arrester must be made. One wound to 
about forty or fifty ohms would probably 
take care of such high-wound apparatus. 
The arresters in such cases being of high 
resistance should not be placed in the part 
of the circuit used for talking. 

Where central energy systems are used 
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it becomes necessary to reduce the resist- 
ance of the coil so that the current used 
in the circuit for talking and signaling 
will not blow the coils. Here it becomes 
necessary to have a coil which, in some 
cases, will carry over one-third ampere in- 
definitely. In the heat coil used in the Bell 
Telephone Company’s central energy sys- 
tems the resistance is 3.6 ohms. It oper- 
ates on one-half of an ampere in 240 sec- 
onds, and must stand 0.35 ampere for 
three hours. On the Bell circuit a short- 
circuit on the lines will at times cause 
about a third of an ampere to flow, it is 
therefore necessary to have a coil that will 
not blow with the maximum amount of 
operating current. It is necessary in these 
systems to so design the apparatus that it 
will stand the current which the heat coil 
will stand. Here is a case where the tele- 
phone apparatus is designed to go with 
the protection. 

Another form of heat arrester is shown 
in Fig. 5%. There are but three parts to 
this protector. The resistance consists of 
a graphite rod C, and the terminals A 
and B. The rod C is first copper-plated 
on the ends and then the terminals 
are soldered on by means of fusible alloy. 
The advantages claimed with this form 
are simplicity and surety of action; there 
being two chances to blow, where the coil 
in Fig. 56 has but one chance. This lat- 
ter form is very efficient. The principal 
difficulty in manufacturing lies in getting 
graphite of uniformly constant resist- 
ance. 

Another form of sneak arrester con- 
sits of a coil of German silver wire em- 
bedded in wax. The heat of the current 
passing through melts the wax and al- 
lows the springs to fly back. The draw- 
back to this form is that warm weather 
permits the wax to flow. 

Fig. 58 is another form of heat coil in 
which the terminals A and B are con- 
nected by a spiral of German silver wire 
which is wrapped around the hard rub- 
ber rod C. The coil is placed in the cir- 
cuit inflexure so that any bending of 
the rod C will cause the circuit to ground. 
This form had the fault that it would 
also bend in hot weather, causing the lines 
to ground. 

In mounting the protectors in an ex- 
change where there is cable, a fuse should 
be placed in the circuit at the outer end 
of the cable, the carbon arrester and the 
heat coils should be in the office. If de- 
sired a fuse may also be placed in the 
office, though that is not necessary ex- 
cept that the cable might in some way get 
crossed with a lighting or power circuit. 
With this arrangement the grounding of 
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the line, due to a heat coil blowing or a 
carbon arrester breaking down, would im- 
mediately blow the fuse at the outer end 
of the cable. 

Some companies have abandoned the 
fuse at the outer end of the cable and 
have placed the fuse in the office. It is 
doubtful whether this is good practice, for 
with the grounding of the circuit by the 
carbon arrester, or the heat coil, the line 
is left open and all the strain is placed 
upon the cable insulation. Should the 


1) /1 hl tf S111 Si bag y 
ae ROS 


Fic. 56. 


voltage be high or the cable have any 
weak points, a very bad burnout would 
result and place all the lines in that cable 
in trouble. As the weakest point is in the 
wiring of the cable pole, a disastrous fire 
is very likely to take place at this point. 

The fuses should all be made so that 
when they blow, the arc can not com- 
municate to the adjacent fuses or in any 
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way cause a fire. There are fuse pro- 
tectors now on the market so arranged 
that a heavy current will set fire to the 
whole row above and even set fire to the 
cable box. It is, of course, hard to design 
so that a fire can never result. A reason- 
able amount of care will result in fairly 
good results. All fuse mountings should 
be fireproof, either iron, porcelain, or 
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glass. It is better to have the fuse wire 
confined in a tube or between two folds 
of some non-combustible material such 
as mica. 

One good form of fuse consists of a 
fibre tube inside of which is the fuse con- 
necting the two terminals at the ends. 
One end of the tube is left open and in 
the middle is a wad of asbestos. When 
the fuse wire melts the heat causes the air 
to expand and in this expanding the wad 
of asbestos is forced out of the tube carry- 
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ing any remaining bits of fuse wire and 
preventing an arc from forming. A heavy 
discharge of current will cause this to 
shoot like a pistol, especially with a heavy 
lightning discharge. 


American Institute of Electrical 
Engineers. 

The following resolutions were adopted 
at the meeting of the board of directors 
of the American Institute of Electrical 
Engineers, April 24, 1903: 


Resolved, That the head of the ele- 
trical engineering department in each of 
the universities and technical schools in 
which local Institute meetings have been 
held during each year, be requested to 
select from the theses of each year’s grad- 
uating class the one which, in his judg- 
ment, is of superior merit and is a valua- 
able contribution to electrical engineering 
work. 

Resolved, That a committee of three be 
appointed as a committee on theses to re- 
ceive the theses which may be presented 
and to select those which are of superior 
excellence. The committee shall desig- 
nate to the board of directors of the In- 
stitute those theses which, in its judgment, 
are worthv to be printed in full or in ab- 
stract in the transactions of the Institute. 

Resolved, That theses to be presented 
to the Institute shall reach the secretary 
not later than July 15. 


Proceedings of the Engineering Asso- 
ciation of the South. 

The current number of the Engineering 
Proceedings of the Association of the 
South, contains articles by Mr. W. H. 
Schuerman, upon some “Hydraulic Di- 
mensions;” bv Mr. W. T. Cutter, on the 
“Anthracite Coal Strike of 1902.” anda 
description of the “Tullahoma, Tennessee 
and Lighting Plant,” by Mr. Granbery 
Jackson. The latter is an interesting de 
scription of a small water power plant at 
which power is transmitted by means 0 
three-phase currents at 10,000 volts, 4 
distance of eight miles. 


In metallurgy electrolytic solution 
processes are in use or on trial for the 
more valuable metals, such as copper and 
nickel. The reaction between chlorime 
and metallic sulphides at high tempera 
tures brings the whole domain of sulphide 
ores under sway. Thus a sulphide, 88y 
argentiferous galena, is treated with chlo- 
rine, which gives off the sulphur 4s sul- 
phur, which is condensed and sold, the 
lead uniting with chlorine, making chlo- 
ride of lead. The silver is extracted by 
stirring with a little lead, and the fused 
salt is then electrolyzed, yielding pure 
desilverized lead and chlorine. The pro 
ess is self-contained, yielding sulphur, 
lead and silver. It is especially a> 
plicable to mixed refractory ores which 
have been nearly valueless, though plenti- 
ful. These reactions have been proved on 
the large or ton scale, and there 18 P0 
technical diffculty. 
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THE ECONOMY OF ISOLATED ELECTRIC 
LIGHT—EQUIPMENTS IN SMALL 
FACTORIES. 


a 


BY F. O. RUNYON. 


It has become quite generally accepted 
among manufacturers who are keeping 
pace with modern improvements that the 
electric motor is at once the most efficient 
and desirable power transmitter which it 
is possible to employ. Especially is this 
evident where power exceeding twenty-five 
horse-power is required at points in the 
plant at some distance from the engine 
room. Losses in shafting transmission 
will usually exceed the losses in an elec- 
tric generator, wiring and electrice motor, 
to say nothing of the saving effected by 
being able to stop motors when power is 
no longer required at such points, there- 
by cutting down all consumption of power 
on account of transmission. In the case 
of belts and shafting these would still 
be consuming ten, fifteen or twenty per 
cent of the power used when machinery 
was running. 

There are, however, numerous factories 
Where the total power required is 
comparatively small and where the 
introduction of electric motors would 
effect little, if any, economy. The 
factory buildings are compact, the 
heavy machinery is located in close 
proximity to the engine, and when 
any portion of the works is in operation, 
the whole plant is running. It is to fac- 
tories of this character that the following 
article refers. A small lighting gener- 
ator and auxiliary apparatus are both 
economical and desirable. The manufac- 
turer becomes in a small way familiar 
with the operation of an electric equip- 
ment, and before extending his plant, at 
some future time, he will look into the 
electric drive. In this way the isolated 
lighting equipment serves an educational 
purpose. 

It is the purpose of this article to show 
the cost of installing and maintaining 
isolated electric light equipments in small 
factories. By small factories, the writer 
means factories using not more than 200 
horse-power nor less than 100 horse- 
power in the production of their output, 
and generally occupying a total floor space 
not more than 50,000 square feet nor 
less than 25,000 square feet. 

The classification is entirely an arbi- 
trary one, but is based upon the writer’s 
experience in one of the largest manufac- 
turing cities in this country, where fac- 
torics are found between these limits in 
great numbers. 

Factories requiring 100 horse-power 
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for the operation of machinery usually 
have a power equipment capable of pro- 
ducing 150 to 175 horse-power, and fac- 
tories requiring 200 horse-power with an 
equipment capable of producing 250 to 
300 horse-power. 

The boilers are generally of the hori- 
zontal return tubular type and occasionally 
of the water-tube type. 

The engines are of piston valve or Cor- 
liss type. In the piston type the speed 
will be found between 125 and 150 revo- 
lutions per minute and in the Corliss 
type between 80 and 125 revolutions per 
minute. The main line of shaft will be 
arranged to revolve at a speed of 150 to 
300 revolutions per minute. 

In a factory thus equipped, no in- 
crease In the wage account is incurred by 
the installation of an electric lighting 
plant, an engineer and fireman being 
already on the payroll. The surplus 
power in the factory engine is available, 
and while we must consider, in the regu- 
lar way, the probable increased coal con- 
sumption by reason of the added load 
of a generator, it seldom reaches and 
never exceeds the amount apportioned in 
the following figures. 

Having described the factory to which 
this article has special reference, it is now 
possible to proceed with the actual sub- 
ject under treatment. 

Number of Lights Required—A factory 
of 25,000 square feet of floor space may 
usually be lighted properly with 200 or 
250 sixteen-candle-power lamps or an 
equivalent number of eight-candle-power 
lamps, and a factory of 50,000 square 
fect of floor space may be properly lighted 
with 400 sixteen-candle-power lamps or 
an equivalent number of eight-candle- 
power lamps. The use'of eight-candlec- 
power lamps is finding increased favor 
in factories where the nature of work is 
such that each operative requires an in- 
dividual lamp. 

The writer had recently to design a 
lighting equipment for a factory in which 
about 200 bench foot-presses were in use, 
located about forty inches on centres, and 
an eight-candle-power lamp for each 
operative was found much more satisfac- 
tory than one-half the number of sixteen- 
candle-power lamps. | 

Average Factory Use of Artificial 
Light—The average factory use of arti- 
ficial light during a year is five months 
of twenty-five working days cach, and for 
approximately two hours per day; making 
a total of 250 hours. This does not take 
into consideration any overtime work. 

Lighting Equipment—Belted-type di- 
rect-current generators, 125 volts, de- 
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signed to run at speeds from 600 to 900 
revolutions per minute, may be driven 
from the main line of shaft, being thrown 
in and out of service by means of a fric- 
tion clutch. 

A slate switchboard, mounted in a 
suitable angle iron framework and 
equipped with voltmeter, ammeter, main 
switch, circuit-breaker, feeder switches, 
and voltmeter and ground detector switch, 
is required. 

The wiring for lights will generally be 
run exposed on porcelain cleats or knobs, 
and the majority of the lights will be 
drop or pendent lights according to the 
nature of the work carried on in the fac- 
tory. 
Cost of Equipment—The cost of in- 
stalling a first-class equipment for 300 
or 500 sixteen-candle-power lamps is 
closely approximated in the following: 


300 Lights. 500 Lights. 
(FOMETACOP. 2.0... cece eee eee $100.00 $550.00 
Switchboard ........cccceneees 175.00 210.00 
WW IDL paca oe oad eaten ce cha aes 660.00 1,000.00 
Belts, pulleys, clutch, etc..... 175.00 250.00 
Total eeen aa Vole sdess $1,350.00 $2,010.00 


Annual Charges—The annual charges 
against these equipments, with intercst 
at five per cent, depreciation at five per 
cent and maintenance at two per cent, are: 

For 300 lights, 8162.00 
For 500 lights, 241.2u 

If seventy-five per cent of the total 
number of lights are in use for the period 
of 200 hours, the cost of coal for power 
required to drive generator will be: 

For 300 lights — 8,250 kilowatt-hours, $65.00 
For 500 lights — 5,405 kilowatt-hours, 108,00 

The annual cost of lamp renewals for a 
300-light plant will be about $30 and for 
a 500-light plant about $50. 

The total annual charges are therefore: 


300 Lights. 500 Lights. 
Interest, depreciation and 
MAinteNANCe,.........ecceeee $162.00 $241.20 
Coal, oil and waste............ 65.( 108.10 
LAU PSiis6ii5035 uaddaap ine eee. 30.00 50.00 
Total cee r enana $257.00 $399.30 


Comparison with Cost of Buying Cur- 
rent from a Local Consumer’s Company 
—For a consumption of current not ex- 
ceeding 5,405 kilowatt-hours per year the 
rate per kilowatt-hour for service from a 
consumer's company would rarely be less 
than ten cents per kilowatt-hour. On this 
basis the comparison is as follows: 


Annual Cost Annual Charges Annual Saving 


with Factory of a Consumer's Effected with 
Lighting Company for Factory Lighting 
Equipment. Current, Equipment. 
300 lights, $247.00 $325.00 $68.00 
5u0 lights, 349.30 510.50 141.20 


While it has been found in practice 
that the increased amount of coal con- 
sumed on account of a factory lighting 
plant, does not reach the amount sot 
aside for this item of expense in the 
above calculations, it is, nevertheless, 
safer to use the minimum outlay on this 
account in making the above comparison. 

The small lighting plant which is here- 
in described may frequently be installed 
in cases where a proposition to rearrange 
for the electric drive would be deemed 
impracticable, either on account of the 
expensive first cost involved or the in- 
ability of the factory owner to forecast 
the future requirements of his business. 
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The Power Plant of the Invalides-Versailles Electric Railroad. 


A Description of a Large French Generating Station. 


HE generating station which has 
been erected at Moulineaux, in the 
suburbs of Paris, is one of the 

largest stations in France. It is used to 
supply current for the new Invalides 
. Versailles electric railroad which has been 
previously described, and also furnishes 
current for the Metropolitan line and 
for some of the surface traction systems. 
The station lies on the bank of the Seine 
and near the railroad station, which gives 
it facilities for obtaining a water and 
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into two parts and contains the dynamo 
room for the machines, with a boiler 
room in the rear which runs parallel to 
it. The extension cellar, which contains 
the piping, etc., lies below the high-water 
level of the Seine, and for this reason is 
provided with a water-tight flooring of 
armed cement, ‘three feet thick, upon 
which rests the foundation of the engine 
and dynamo groups. The main dynamo 
room, of which a view is shown in the en- 
graving, is of large size, measuring 360 


are direct-coupled, driven by upright en- 
gines, and have a capacity of 125 kilo 
watts each. 

Of the alternating-current groups, the 
six which are next the entrance are pro- 
vided with engines of the Dujardin pat- 
tern, constructed at Lille. These ma- 
chines will be observed in the rear of the 
engraving; they are triple-expansion en- 
gines with a pair of cylinders in tandem 
on either side of the alternator. The en- 


gines work at eighty revolutions per 
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coal supply. The normal power of the 
station is 7,200 kilowatts, and it has a 
great excess of power over that which it 
actually supplies, so as to provide for 
the increased development of the differ- 
ent traction systems. The current is 
generated and supplied to the line at 
5,000 volts, and is lowered at the points 
where it is used by substations. The cur- 
rent is also used for lighting the stations 
of the Courcelles-Champ-de-Mars steam 
railroad which passes through the city. 

The main station building is divided 


feet long by 60 feet wide, and is well 
lighted by numerous windows along the 
side. It is provided with two twenty-ton 
electric cranes. The station contains nine 
main alternator groups which have steam 
engines of two different patterns, direct- 
connected to three-phase alternators of 
the Westinghouse type. These groups 
have a normal capacity of 800 kilowatts 
with a maximum of 1,100 kilowatts. The 
machines are placed in groups of three, 
and each of the intermediate spaces con- 
tains a pair of exciter sets. The latter 


minute. The high-pressure cylinder 3 
twenty-six inches in diameter, the 1 
termediate forty-four inches, and the two 
low-pressure cylinders forty-four inche 
each, with a fifty-four-inch stroke. The 
governor acts upon the high-pressur 
cylinder, while the others have 8 constant 
admission. The cut-off is fixed at thirty- 
five per cent for the intermediate cylin 
der and fifty per cent for the low-pre® 
ure; that of the high-pressure is val 

by the governor to give twenty-six pë 
cent when working at 800 kilowatts and 
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forty per cent at 1,100 kilowatts. A 
heavy flywheel is placed on one side of 
the alternator, as the inertia of the iatter 
is not sufficient to give a good regulation. 
The flywheel is twenty-two feet in di- 
ameter and weighs twenty tons. The 
cylinders are provided with steam-jackets, 
and the steam is sent into that of the 
high-pressure cylinder before going to 
the engine, at a pressure of 140 pounds 
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ders. The condensers are placed upon 
the same floor as the engines, with one 
condenser just back of each cylinder, as 
will be noticed in the foreground. These 
engines are also provided with a twenty- 
ton flywheel, which is placed next the 
alternator. 

The alternators, which are of the same 
type throughout, have been furnished by 
the Société Industrielle d’Electricité, 
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contains four insulated conductors which 
are surrounded by a mica covering. These 
machines embody the Westinghouse con- 
struction, which need not be described in 
detail. The total width of the armature 
is twenty-three inches and its weight is 
forty tons. The armature ring is fifteen 
feet seven inches in diameter over the 
active iron, or eighteen feet in total di- 
ameter of the casting. The alternators 
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per square inch; for the others the press- 
ure is reduced to seventy pounds. Each 
of the engines is provided with two con- 
densers, which are placed in the cellar 
and also with the feed and discharge 
pumps, ete. 

The engines used for the remaining 
three sets have been supplied by the 
Garnier & Faure Beaulieu Company, 
of Paris. These are Corliss compound 
engines, working at eighty revolutions 
per minute, with a high-pressure cylin- 
der of twenty-eight inches, a low-press- 
ure of fifty-five inches, and a fifty-two- 
inch stroke. The governor acts upon 
both cylinders and for a normal load of 
800 kilowatts the cut-off is twenty per 
cent for the high-pressure and thirty- 
six per cent for the low-pressure cylin- 


bs 
which controls the Westinghouse system 
in France. They are of the three-phase 
type, working at twenty-five cycles per 
second. These machines give 103 amperes 
per phase and furnish 5,000 to 5,500 
volts, which is that of the high-tension 
lines. The revolving field is laminated 
and has cooling spaces which corre- 
spond to holes cast in the flywheel of ten 
arms which forms the body of the field. 
The external diameter of the revolving 
part is fourteen feet three inches. The 
winding is of flat copper with forty-nine 
turns per pole. The exterior armature 
ring has the usual laminated form and 
its winding is laid in slots fourteen by. 
forty millimetres, with three slots per 
pole and per phase. The conductors are 
held in place by fibre strips; each slot 


are started by .a small three-phase motor 
of ten horse-power which. operates a set 
of gearing. In the case of the first six 
engines the starting gear engages with 
the periphery of the flywheel, while for 
the others it is thrown on at the side of 
the wheel. The exterior armature is 
mounted on the usual sliding device for 
shifting it in order to afford inspection. 

The fields of the alternators are excited 
at 110 volts and take a current of 175 
amperes at no load or 195 at full load. 
The exciting current is furnished by 
four similar direct-current groups, which 
give 125 kilowatts each. These machines 
supply 115 volts and 1,080 amperes, 
working at 290 revolutions per minute; 
they are direct-coupled to upright en- 
gines of the Westinghouse compound fat- 


678 


tern. The engines give a thirteen-inch 
stroke with a thirteen-inch high-pressure 
and twenty-two low-pressure cylinder. 
The dynamos are of the eight-pole type. 
Besides exciting the fields of the alter- 
nators, the current is used for lighting 
the station and different shops, for the 
pumps and traveling cranes, etc. 

The station is provided with a hand- 
some switchboard which occupies the 
width of the building at one end. It is 
mounted upon a raised platform which is 
reached by two spiral staircases. The 
general appearance of the switchboard 
will be noticed in the photograph. It is 
connected with the machines by a set of 
cables passing underneath the floor. Be- 
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are separated by a set of marble parti- 
tions. The remaining panels for the 
high-tension feeders have a similar dispo- 
sition. The feeders pass from the upper 
switchboard to a small board placed un- 
derneath which contains the meters for 
the various circuits. From here the feed- 
ers pass out to the main lines. 

The boiler room, which adjoins the 
dynamo room, runs the whole length of 


. the building and is forty-five feet in 


width. The boilers, which are of the 
sami-tubular pattern, have been fur- 
nished by the Meunier Company, of Lille. 
The series includes twenty-seven boilers, 
which are placed in a single range and 
separated by spaces into three main groups 
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low the main switchboard is a smaller 
board, which is used for the feeders. The 
main board contains eighteen marble 
panels, comprising four panels for the ex- 
citers, nine for the alternator and five 
for the feeders. The four exciting panels, 
which will be noticed in the centre, have 
a main voltmeter and a plug voltmeter 
which serve for all four machines. Each 
panel has an automatic circuit-breaker 
and a hand switch, with an ammeter and 
an exciter rheostat. The alternator 
panels are grouped on each side of the 
centre, and each contains a hand switch 
which is connected by a rod to the three- 
pole automatic circuit-breaker at the top 
of the panel. The instruments include 
an ammeter for each phase, a voltmeter 
for the field circuit, with two wattmeters 
and a field rheostat, besides the volt- 
meters. All the measuring apparatus is 
supplied by small reducing transformers. 


The arcing points of the circuit-breakers 


of nine each. There are three boilers 
for cach of the engines. The grate sur- 
face of the boilers is 4.5 square yards. 
The boilers are supplied by the condenser 
water, which is taken at the outlet of the 
condenser by pumps worked from the 
main engine, using also a reserve set of 
two Worthington pumps, which are 
placed in the boiler room. The main 
steam piping runs above the boilers and a 
set of valves allows it to be divided off 
in case of accident or repairs. Connected 
to it are the pipes for each engine, which 
pass down behind the boilers and run 
through the cellar under the dynamo 
room, connecting with the engine through 
a drying chamber. The floor of the boiler 
room is five feet below that of the dynamo 
room and the exterior ground level. 
Along the side in front of the boilers runs 
a railroad track by which the coal is 
brought from the railroad station and dis- 
charged through a set of windows in front 
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of the hearth. The cinders fall into the 
space below the boiler and are taken out 
below by a set of traps which open on to 
an underground passage. A set of small 
cars running along the passage receives the 
cinders and discharges them into a receiv- 
ing pit from which an electrically oper- 


ated conveyor takes them up and dis- 


charges them on the railroad cars. The 
smoke is taken off by a conduit which 
runs along under the boilers and leads to 
three smokestacks, one located in the 
building and the other two adjoining. 
The smokestacks are 160 feet high and 
ten feet in diameter at the base. 


The water for cooling the condensers 
and for the different purposes of the sta- 
tion is taken from the Seine by six pumps 
of the centrifugal type, driven by electric 
motors ranging from forty to sixty horse- 
power. The pumps send the water into 
a reservoir. The water is brought from 
the Seine to the pumps by conduits six 
feet high and five feet wide, from which 
it is elevated to the reservoir. The dis- 
charge water from the station is returned 
to the Seine by a conduit of smaller size. 

The Moulineaux station has been built 
and is operated conjointly under the con- 
trol of the Compagnie des Chemmis de 
Fer de Quest (Western Railway), by the 
Compagnie Generale de Traction and the 
Société Industrielle d’Electricité. 


A Convenient Supplies Schedule. 

The Bureau of Supplies and Accounts 
of the Navy Department has issued a 
schedule of supplies combining the re- 
quirements of all the eastern navy yards 
at the present time, in order to give bid- 
ders the opportunity of competing for de- 
liveries at all yards, as well as at one, 
at the same time and under one proposal. 
Heretofore the general practice has been 
to issue a schedule for each yard sep- 
arately. By combining purchases as far 
as practicable it is hoped to secure a 
broader field for competition. 
posals issued by the department contain 
full information, specifications, and in- 
structions to intending bidders. While 
they provide for a guarantee to accompany 
the bid to cover execution of contract in 
case award is made, upon furnishing 
satisfactory assurances, concerns are per- 
mitted to file a general guarantee cover- 
ing all bids which they may submit; and 
thus avoid the formality of securing the 
execution of a separate guarantee for each 
proposal. Bids are opened and recorded 
at stated times at the Navy Department, 
Washington, the next opening of a gen- 
eral proposal for supplies being at noon, 
May 19. Blank schedules upon which 
to make bids may be obtained on address- 
ing the purchasing pay offices of the Navy, 
situated in all the principal seaport cities, 
or the Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C. 
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BOOK REVIEWS. 


“Aide-Memoire de Photographie Pour 
1903.” (Memory Aid in Photography for 
1903.) ©. Fabre. Paris. Paper. 340 pages. 
3% by 6 inches. Supplied by the ELECTRICAL 
Keview for $1.00. 

This is the twenty-eighth volume of 
this photographic annual. It gives a 
résumé of the progress of the art, both in 
the preparation of material and in the 
technique of photography. It should be 
of value to all interested in the subject. 


“Notes on Track.” W. M. Camp. Chicago. 
Cloth. 1,214 pages. 7 by 10 inches. Many 
illustrations. Supplied by the ELECTRICAL 
REVIEW at $3.00 net. 


This book is an elaboration of a series 
of articles published in the Ratlway and 
Engineering Review, of which journal the 
author is editor. This book treats of the 
construction and maintenance of railroad 
tracks from the standpoint of both the 
trackman and the engineer, the author 
believing that the thorough trackman 
must necessarily be able to comprehend 
some of the principles of engineering, and 
that a knowledge of some of the impor- 
tant details of track work is essential to 
the qualifications of a track engineer. 
For this reason, all problems in track con- 
struction are gone into with minute de- 
tail. The following list of chapter head- 
ings will show the ground covered by this 
work: Track Foundation, Track Mate- 
rials, Track Laying, Ballasting, Curves, 
Switching Arrangements and Appliances, 
Track Maintenance, Double Tracking, 
Track Poles, Work Trains, Miscellaneous, 
Organization, Supplementary Notes and 
Tables. It will be seen from this that the 
work is very complete and should be a 
valuable reference book for all railway 
men. 


“Modern Electrolytic Copper Refining.” 


Titus Ulke. New York. John Wiley & Sons. 
Cloth. 170 pages. 6 by 9 inches. Illus- 
trated. 


Supplied by the ELECTRICAL REVIEW 
at $3.00. 


Although much has been written about 
electrolytic copper refining, it has been 
difficult to obtain reliable detailed infor- 
mation of this process. The managers 
of these works have adhered to a policy, 
long since superseded in some other in- 
dustries, of considering their process a 
deep secret, and of discouraging visits 
and discussions by others engaged in the 
same work. In this book the author, who 
has had much experience in various parts 
of the world in copper refining, gives an 
excellent exposition of the art. The first 
chapter gives a brief historical sketch, 
and then describes methods and appara- 
tus. This is somewhat detailed, describ- 
ing methods of sampling and assaying; 
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discussing the chemistry and physics of 
refining somewhat at length; describing 
methods of treating solutions and mak- 
ing bluestone and the method of treat- 
ing slimes, and gives a résumé of modern 
practice in electrolytic works. Chapter 
II gives a full and illustrated descrip- 
tion of copper refineries throughout the 
world. This contains many details, show- 
ing the variation in practice at the dif- 
ferent works. Chapter III gives the 
specifications with general plan and de- 
tailed drawings of an American copper 
and nickel refinery, with an estimate of 
the cost of construction, the cost of opera- 
tion and the annual output. Dimensions 
are given on these drawings. In an ap- 
pendix at the back is a chronological list 
of patents, books and special articles of 
electrolytic copper refining methods and 
apparatus, This is complete and brought 
up to date. 


“Storage Battery Engineering.” Lamar 


Lyndon. New York. McGraw Publishing 
Company. Cloth. 382 pages. Many illus- 
trations. Supplied by the ELECTRICAL RE- 
VIEW at $3.00. 


The title of this book indicates the 
difference between it and other books on 
the storage battery, as the subject is taken 
up from an engineering standpoint rather 
than that of the manufacturer. The use 
of mathematics has been avoided as far 
as possible, and the new theories of elec- 
trochemistry are not gone into. The first 
part of the book discusses the lead bat- 
tery in detail, the first chapter taking up 
the general theory. The author stands 
out for the simple idea of a direct con- 
version from lead peroxide and sponge 
lead to lead sulphate, the variation in 
voltage during charge and discharge be- 
ing assumed as due to change in the con- 
centration of the electrolyte within the 
active material. Chapter II considers the 
general requirements of a storage battery. 
Chapter III gives a discussion of voltage 
and its variations, and describes methods 
of testing to determine the condition of 
a cell. Chapter IV takes up the active 
material, and chapter V the electrolyte. 
Instructions are given for testing, purifi- 
cation and proper mixing of the ma- 
terials, and chapter VI considers the 
proper quantity of discharge. Internal dis- 
charge, influence of temperature, variation 
and internal resistance, and eftiviency are 
taken up in chapters VII, VIII, IX, X 
and XI. Durability and cause of deter- 
loration are discussed in chapter XII; 
diseases and their remedies, in chapter 
XIII, and care and management, in 
chapter XIV. In chapters XV and XVI, 
types of Planté cells are described, and 
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methods of formation. The Faure sys- 
tem is taken up in chapter XVII, and 
methods of repairing and supplying the 
active material in chapter XVIII. In 
these chapters each distinctive type of 


grid is illustrated by a well-known make. 


The remainder of the first part of the 
book discusses containing cells, assembling 
and installing, testing, and a table of 
energy equivalents. The second part of 
the book takes up the engineering prob- 
lems, treating of auxiliary apparatus, sys- 
tems and applications. The uses of bat- 
teries, whether for storage regulation of 
station output, or voltage compensation 
for feeder drop, insurance against shut- 
down, etc., are discussed. The end cell 
method of regulation is considered in de- 
tail. ‘The various appliances necessary 
are described, including automatic 
switches. Chapters XXI to XLI inclusive, 
take up at length the various booster sys- 
tems and show how each system is ap- 
plied and operated. These give excellent 
descriptions of the shunt and series 
booster, the compound booster, the differ- 
ential booster, the  constant-current 
booster, and separately excited boosters. 
The design and selection of boosters and 
auxiliary apparatus are considered, and 
the application of the booster to two and 
three-wire systems is fully discussed. 
Chapter XLII takes up briefly alter- 
nating-current systems, and chapter 
XLIII the computation of battery capacity 
for any required condition. The use of 
line batteries which float on the load is 
explained, as well as the method of cal- 
culating for these. In discussing the 
question of plant efficiency, the conclusion 
is reached that in most instances the 
regulating effect and guarantee against 
breakdowns, are the clief factors which 
influence the installation of a battery 
plant. The last chapter in the book con- 
siders the specific case of an application 
of a battery to an isolated plant, showing 
bow the proper size of battery is deter- 
mined and giving estimate of cost. 
Throughout the book, concrete examples 
are used which assist much in making 
clear the rules laid down. The chapters 
are short and so far as possible each one 
is devoted to one particular topic, thus 
making reference on any subject easy. 
The typography is, in general, good, but 
it is to be regretted that the work of the 
engraver was not better; a number of thie 
plates show careless and imperfect work. 
This, however, while unfortunate, in: no 
way detracts from the great value of the 
text, which is the most complete and satis- 
factory that has yet appeared. 
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Some Problems in Space Telegraphy. 


MONG the small army of workers 
in the field of labor made so 


brilliantly attractive by Mr. 
Marconi, an amount of research is 
now going on that is probably only 
approached in magnitude by the con- 
test for recognition and supremacy 
among telephone inventors at the time 
Bell’s magneto telephone received such a 
memorable “boost” into commercial im- 
portance by the kindred invention of the 
carbon transmitter. With the advantage 
of the more complete knowledge of elec- 
tricity and the increased mass of theo- 
retical and applied precedents that obtain 
to-day, both the followers of Hertz in the 
realms of pure science and a large com- 
pany of practicians of the type of Mr. 
Marconi are busily engaged in a competi- 
tion to produce results in this fascinating 
field of endeavor. The student and ob- 
server of the widening domain of elec- 
tricity, and the electrical engineer desir- 
ous of keeping informed on the whole 
progress of an art in which he practices a 
specialty, are put to it nowadays to follow 
even the main thread of the department, 
so full of incalculable promise, of signal- 
ing through space with no artificially in- 
stalled communicating line, and by meth- 
ods of propagation of dielectric stress 
exerted at right angles to a conductor, 
that were but yesterday gencrally un- 
known. 

At the present time many competitive 
schemes are, in a measure, being disclosed 
through the issue of patents which, while 
not complete any more than space teleg- 
raphy itself is perfected, yet are indica- 
tive of the trend of the work of the sev- 
eral inventors. The names of the pro- 
prietors of the various principal systems 
of wireless telegraphy or telephony are 
in the minds of all readers of the elec- 
trical press, but the claims made for each 
system, at the implied expense of all the 
others, produce an effect of confusion 
and uncertainty in the mind of the reader, 
and also of the close student of the whole 
subject, who is desirous of estimating 
the value of the progress claimed here 
and there, and so of forming a just idea 
of the general net advances toward the 
commercial perfection of the whole art of 
“wireless.” It is for the purpose of clari- 
fying the subject a little, by making a 
brief presentation of some of the detailed 
problems yet unsolved, or only partially 
solved, that the writer submits the fol- 
lowing remarks. 


By Joseph B. Baker. 


The most prominent at present—and, 
perhaps, in the last analysis, the most 
important—of these matters is the mat- 
ter of tuning. Since in wireless signal- 
ing there is no line, but the action at a 
distance, on which the method of signal- 
ing depends, makes use of the medium, in 
space, common to two pairs of signaling 
stations, dispositions at the terminal ap- 
paratus alone must be depended upon to 
make such particularized and non-inter- 
fering use of the ether, as well as of the 
earth return, that a virtual “line” will be 
as truly and commercially realized as 
though established with poles and a 
length of wire. The medium that inun- 
dates all space must be selectively dis- 
turbed by manipulation of the electrical 
constants of the terminal apparatus. 
Electrostatic capacity and inductance, 
associated with ohmic resistance, are 
physical entities whose relations, in com- 
bination, mean the possibility of design- 
ing circuits that will favor the contin- 
uance of alternating electric currents of 
stated frequencies. Ever since this was 
recognized by experimenters attracted to 
the wireless field, they have taken up the 
idea of working with secret, non-inter- 
ferable, selective or tuned oscillations 
that will penetrate to a greater distance 
than the originally used free oscillations 
of Marconi’s first tests, and this has been 
a favorite claim and field of endeavor 
toward result. This special application 
of the study of harmonically alternating 
currents is a fascinating one. For, com- 
pare the elementary presentation of the 
means of transmitting and receiving free 
oscillations in Fig. 1, corresponding to 
the early Marconi station, and the means 
of transmitting and receiving oscillations 
more rigidly controlled in frequency, as 
indicated in Fig. 2, representing a possi- 
ble arrangement of inductances and 
capacities applied to the antenne at a 
pair of stations. In the former case the 
transmitting antenna itself, through the 
distributed inductance and capacity that 
it possesses inherent to its length and dis- 
tance from the ground, determines which 
particular frequency is most favored in 
the group of various oscillatory currents 
that surge in it when the potential differ- 
ence at its foot breaks down the spark- 
gap to ground. But the other frequencies 
present are not entirely inhibited by the 
electrical constants of the antenna, A; 
and hence, while a receiving circuit with 
simple coherer connections, as in Fig. 1, 


will be operated more positively or at a 
greater distance if its antenna, B, is of 
the same length and has the same con- 
stants as A, yet this state of affairs 
does not constitute tuning, for the 
reason that receiving antenne of the 
lengths will have set up in them oscillat- 
ing electromotive forces sufficient to break 
down the coherer of these stations, pro- 
vided the group of series of free oscilla- 
tions in A, or any one of the group, is 
sufficiently powerful to set up electromo- 
tive forces in B as an aperiodic con- 
ductor. In the latter case, Fig. 2, the 
transmitting and receiving antennz are 
themselves parts of circuits in which an 
attempt is made to effect electrical tun- 
ing. On the one hand it is endeavored 
to limit the frequency of oscillation in 
the transmitting antenna, A, to the par- 
ticular frequency most favored—“se- 
lected”—out of the composite discharge 
at the spark-gap by the electrical con- 
stants of that part of the tuning circuit 
drawn in heavy lines. To generate this 
frequency, and to give rise to a series of 
waves therefrom makes use of nearly all 
the energy of the transmitting circuit. 
On the other hand, also, a more sensitive 
receiving circuit is sought (shown also 
in heavy lines) by providing this with 
such electrical constants that the particu- 
lar frequency set up by A, shall give rise 
at the receiving station to an oscillating 
electromotive force in a path, of which 
B is a part favorable to the continuance 
of a current of the said frequency and to 
the development of a persistent train of 
comparatively high successive electromo- 
tive forces that shall break down the co- 
herer. To touch briefly on the mutual 
operation of the circuits shown, it may 
be said that the connections at the foot 
of A! comprise a source of potential dif- 
ference delivered at the points a b, which 
breaks down the spark-gap connected 
across these terminals of the inductance, ¢, 
and of the derived circuit, comprising the 
inductance, d, and the distributed induc- 
tance and capacity to ground of A‘. If, 
now, the capacity in the antenna branch 
of this circuit is properly proportioned 
to the inductance branch, c, with due re- 
gard to the inductances in d and in the 
vertical wire itself, the flow of oscillatory 
current in A! and d will be nearly oppo 
site in phase to that in c, and may be 
very large compared to the current oscil- 
lating at the spark-gap. Under these con- 
ditions, assuming proper construction of 
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inductances and avoidance of resistance 
losses in the circuit and the spark-gap, a 
powerful train of waves would emanate 
from A’, In the antenna Bt, exposed by 
reason of its great distance from A/’, to 
only a minute segment of the wave front 
emanating from A‘, minute but per- 
sistently oscillating electromotive forces 
will be set up, and their persistence will 
be favored by the inductances of f and g; 
f being in series with the inductance and 
capacity to ground of B4 Electromotive 
forces of the two halves of this series cir- 
cuit will be in nearly opposite phase, and 
electromotive forces in g will be indefi- 
nitely large compared to those impressed 
upon the circuit, B f g, by an impinging 
wave from A‘; so that a coherer in a 
suitable circuit connected to the terminals 
of g, would be broken down as a result of 
electromotive forces, operating in the 
vertical wire circuit, too feeble to do so 
directly. 

It must be borne in mind that the cir- 
cuits shown are simply illustrative of the 
possible species of arrangement in syn- 
tonized wireless signaling. After the 
mass of special work necessary to develop 
the proper construction of condensers and 
inductances for the generation of high 
frequency oscillations, and for the sep- 
arate and no less special conditions at the 
receiving-end for the transforming of the 
impinging waves into oscillatory electro- 
motive forces, the ground work only of the 
full achievement of effective tuning has 
been laid. Failures to get the practical 
results expected after the most careful 
design of apparatus are found to be due 
to the fact that the use of the spark-gap 
brings in at the transmitting end the 
trouble of too short a train of waves bv 
reason of the damping effect of the re- 
sistance of the spark-gap, if the balls are 
separated beyond a small fraction of an 
inch for the sake of reaching a receiving 
station placed at a greater distance by 
using the higher impressed electromotive 
forces due to the longer spark. There is 
good reason to believe that this difficulty 
will be overcome by improvements in the 
spark-gap, perhaps along the line of the 
new Cooper Hewitt interrupter, whereby 
not a rapidly decaying train of oscillations 
is produced, as in the present spark-gap 
of polished knobs separated by air, but a 
consecutive series of half-oscillations of 
maximum amplitude may be impressed 
upon the antenna. Assuming this to have 
been done, there remains the disturbing 
effect of the coherer or other wave con- 
ductor upon an accurate tuning of the re- 
ceiving station, by reason of its high re- 
sistance when in a state ready to receive 


ELECTRICAL REVIEW 


the signal. The auxiliary tuned circuits 
of Stone, inserted inductively as inter- 
mediaries between antenna and coherers, 
whereby the high resistance of the co- 
herer is made to have no disturbing effect 
upon the tuning, and the use of the anti- 
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coherer of De Forest, and of the bolometer 
of Fessenden, are attempted remedies of 
this difficulty or evasions of it, whereby 
the theoretic accuracy of tuning of the 
receiving circuit may be realized. The 
failures that have been made to realize 
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effectively tuned circuits, resonant through 
etheric waves when an ordinary air spark- 
gap is employed as the exciter of oscilla- 
tions in a tuned or non-tuned trans- 
mitting circuit, may be roughly compared 
to attempts to excite a tuning fork to 
sympathetic vibration by setting into 
vibration a consonant fork, immersed in 
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molasses, by sharp, infrequent blows of 
a hammer. The requisites of a succeseful 
apparatus to replace the spark-gap may 
be indicated by the approximate analogy 
of the practically operated method of ex- 
citing a secondary tuning fork by bowing 
or otherwise continuously sounding the 
primary consonant fork upon a sounding 
hoard in air. 

Recent important patent issues have 
been silent on the subject of attempts to 
direct the signaling waves. A successful 
accomplishment of this would mean the 
attainment of a kind of selectivity with- 
out tuning, and great economy of the 
power required by the sending antenna. 
In regard to the latter point, the need 
is already apparent in difficulties which 
are reported in making and breaking 
quickly circuits of high voltage and con- 
siderable power used in Mr. Marconi’s 
long-distance signaling. Fessenden’s 
wave chute is a device whose reported 
assistance to the efficiency of signaling 
apparently consists in providing an ex- 
traordinary large virtual area of contact 
with ground, the major axis of this en- 
larged area of contact being placed favor- 
ably to the propagation of waves in the 
actual direction of the receiving station. 
The considerations of merit in this scheme 
constitute a problem in, the theory of 
potential losses in an electrical circuit, 
roughly analogous to the ground return 
losses in an electric railway system in- 
sufficiently equipped with return feeders. 
More directly comparable is the phe- 
nomenon that the loss by absorption of a 
light is apparently reduced by enlarging 
the luminous surface for the same candle- 
power. The luminiferous ether close to a 
powerful electric arc acts with apparently 
lower efficiency in propagating the light 
waves than the ether surrounding a com- 
bustion flame of the same total candle- 
power, but of much greater luminous 
area, 

Speed of working, the point last to be 
mentioned but not least in importance, 
may be dismissed for the limits of this 
article with the statement that it is al- 
most wholly a matter of the obtaining of 
persistent trains of waves, whereby the 
number of such trains for a positive in- 
telligible signal may be diminished; and 
of dead-beat quality of receiving appa- 
ratus, whereby the signals, though 
shortened in length, and with correspond- 
ingly short intervals between them, will 
be preserved in distinctness. The self- 
decohering detector just heralded by the 
Lodge-Muirhead system—a steel surface 
continuously moving in apparent but not 
actual contact with mercury till electrical 
contact is established by the receiver 
wave—seems a long step in the direction 
of improved speed of working. With the 
coherer and its present experimental suc- 
cessors reduced in practice to a device 
corresponding in improvement to the 
modern siphon recorder used on ocean 
cables, as compared with the light-spot 
Thomson galvanometer that preceded it, 
space telegraphy will be far advanced 
toward a position of active competition 


with the present cable. 
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THE ALBUQUERQUE GAS, ELECTRIC 
LIGHT AND POWER COMPANY. 
BY J. H. RUSBY. 


The Albuquerque Gas, Electric Light 
and Power Company is one of the plants 


- 
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power and light. The plant is at present 
undergoing a considerable extension of 
capacity, this being ‘urgently needed to 
supply the increasing demand for power 
in various industrial enterprises of this 
rapidly growing western city. The plant 


THE Power-Housét OF THE ALBUQUERQUE GaAs, ELECTRIC LIGHT AND POWER COMPANY. 


owned and operated by the United States 
Light and Traction Company, with head- 
quarters in the Equitable Building, Den- 
ver, Col. The officers of this company 
are: J. J. Henry, president; C. K. Dur- 
ban, vice-president; W. S. Iliff, treasurer, 
and T. B. Whitted, consulting engineer. 
Mr. Maynard Gunsul is manager of the 
gas, electric light and power company 
located at Albuquerque, N. M., and Mr. 
S. W. Dietrich is the superintendent. 
This plant is said to be one of the most 


successful operating installations in the — 


West. The parent company, in addition 
to the Albuquerque Gas, Electric Light 


and Power Company, operates the follow-. 


ing enterprises: The Electric Light, Gas 
and Ice Company, Tucson, Ariz.; the 
Electric Light and Gas Company, Baker 
City, Ore.; an electric light company at 
Sheridan, Wyo.: an electric light com- 
pany at Rawlins, Wyo.; an electric light 
company at North Platte, Neb.; an elec- 
tric light company at Silverton, Col. This 
company also operates the Western Gas 
and Electrical Supply Company, of Den- 
ver, Col. This concern carries all the sup- 
plies and machinery for the various en- 
terprises, as well as handling all the out- 
side business obtainable. 

The Albuquerque plant supplies the 
city of Albuquerque with current for both 


at present supplies all the power for 
pumping purposes for the water supply, 
a sixty-five-horse-power 2,080-volt com- 
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in its plant about fourteen 440-volt induc- 
tion motors, aggregating about 140 horse- 
power, for furnishing power to the various 
operations prosecuted there. 

The Albuquerque Foundry and Ma- 
chine Works employs five motors similar 
to the above, aggregating some twenty-five 
horse-power. There are also several di- 
rect-current motors already installed in 
an extensive planing mill, two coal and 
woodyards, and several other industrial 
plants. 

It is the intention to supply the operat- 
ing power to a projected trolley line for 
the city of Albuquerque, a description of 
which will be appended later. Negotia- 
tions are under way relative to supply- 
ing the United States Indian School at 
Albuquerque with current for power and 
lighting. This will be the first enter- 
prise in this country to use electrical 
power from such a source. 

The generating station plant is sit- 
uated on the easterly side of the Santa 
Fé Railroad tracks, opposite the depot. 
The boiler outfit consists of two 200- 
horse-power, marine-type Springfield 
boilers, heated by slack coal fuel. An ad- 
ditional boiler of the same type is now 
being installed for an extension of power 
capacity. An eighty-horse-power return 
tubular boiler is fitted to receive the ex- 
haust gases of the furnaces, and to heat 
with these the boiler water, and as a pre- 
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pensating induction motor being em- 
ployed for this purpose. 
The Rio Grande Woolen Mills employs 


cipitator to extract the impurities from 
the water before using. This method has 
been found very advantageous, and has 
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effected a distinct and marked economy. 
The gases are forced by the use of a 
Sturtevant fan driven by a fifteen-horse- 
power motor operating at 230 volts. 

The engine equipment consists of one 
150-horse-power Ideal horizontal auto- 
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the current being controlled by four 500- 
ampere double-throw knife switches, one 
for each section, together with the neces- 
sary instruments for measurement and 
regulation, including two twenty-five- 
kilowatt transformers for regulation. All 
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ENGINE Room, ALBUQUERQUE Gas, ELECTRIC LIGHT AND POWER COMPANY. 


matic spring-governed engine; one 110- 
horse-power and two 80-hurse-power 
Armington & Sims horizontal automatic 
spring-governed engines; and an addi- 
tional 500-horse-power Allis-Chalmers 
eross-compound Corliss engine will be in- 
stalled as part of the extension now under 
way. This latter engine will be direct- 
coupled to a 333-kilowatt, 60-cycle, 2,300- 
volt General Electric generator. The 
present equipment of generators consists 
of two 30-kilowatt and two 20-kilowatt 
Edison direct-current 125-volt generators, 
and one 100-kilowatt and one 75-kilowatt 
General Electric, three-phase, 7,200 al- 
ternations, 60-cycle, 2,300-volt gener- 
ators, together with one 60-kilowatt, Gen- 
eral Electric, single-phase, 2,300-volt 
alternator. 

The 100-kilowatt alternator is separ- 
ately excited by a 125-volt direct-current 
generator, and the other alternators by 
current from the Edison direct-current 
machines, the exciting current being con- 
trolled by separate rheostats. With the 
exception of the Allis-Chalmers General 
Electric unit, these machines are belt- 
connected to the driving engines. 


connections for the direct-current in the 
station are made with bare copper con- 
ductors. 

The alternating-current output is dis- 
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pole oil-break switch. This is supple- 
mented with standard measuring instru- 
ments for controlling the street arcs, of 
which there are 150 multiple-enclosed and 
fifty series-enclosed. 

The average load of incandescent lamps 
is 4,000, there being about 7,500 lamps 
now in circuit. 

The arc lamps are suspended from the 
street centres with Springfield Foundry 
and Machine Company’s reels for raising 
and lowering. General Electric pole 
transformers are used for stepping down 
the street voltage for house use. Edison 
base lamps and sockets are used through- 
out the installation. 

THE PROPOSED TROLLEY LINE. 

The city of Albuquerque, N. M., is at 
present served by a horse-car system. 
This line is owned and operated by Mr. 
O. E. Cromwell, and was installed in 1883 
as a first-class line, with an equipment 
of eight Stevenson cars. The line extends 
from old Albuquerque to the new town 
two miles. The project is to electrify the 
present line, the whole line to be equipped 
with new ties and sixty-five-pound rails 
and a new outfit of cars. An additional 
line will also be laid and built east and 
west, crossing the first-mentioned at 
right angles, and to be about three and 
one-half miles in length. Further exten- 
sions of the service are also contemplated, 
and an electrical installation is antici- 
pated in the near future. The operating 


The distributing apparatus consists of ENGINE Room, ALBUQUERQUE Gas, ELECTRIC LIGHT AND POWER COMPANY. 


the following: Two copper bus-bars prop- 
erly mounted for distributing the output 
of the Edison direct-current machines, 


tributed from a two-foot gray marble power will be purchased from the Albu- 
panel-board, fitted with three quick-break querque Gas, Electric Light and Power 
three-pole knife switches and one three- Company. 
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THE ARRANGEMENT AND CONTROL OF 
LONG-DISTANCE TRANSMISSION 
LINES.! 


BY E. W. COWAN AND L. ANDREWS. 


— 


It would not be possible within the 
limits of this paper to deal with the ques- 
tion of long-distance transmission in a 
comprehensive manner. It is therefore 
proposed, after a general review of the 
points involved, to deal more fully with 
the regulation and protection of the lines 
by making certain suggestions with a 
view to the more certain maintenance of 
an ellicient service. 


GENERAL CONSIDERATION, 


The Continuous-Current System 
(“Thury”) is particularly applicable to 
water power installations as the highest 
cfliciency of the line is at full load. There 
is the disadvantage of dangerous poten- 
tial on the motors which limits the use 
to which they can be put. It is efficient 
and free from complicated switching gear, 
transformers, ete., but there is not suffi- 
cient elasticity with this system for gen- 
eral purposes. 

Single-Phase Alternating—This sys- 
tem is stil unpopular, chiefly because of 
the relative inferiority of the single-phase 
induction motor compared with the poly- 
phase type. The difference in efficiency, 
starting torque, ete., between these two 
systems appears to be getting less, and it 
may be that the time is not far distant 
when the economy in copper and increascd 
weight output of the generators with the 
polyphase system may not prove sullicient 
counterbalance to the greater simplicity 
of the single-phase controlling gear and 
lines. 

Polyphase Alternating—This system 
generally in its three-phase form has been 
most generally adopted on long lines. At 
the present day it probably fulfils all the 
requirements of power work rather more 
efliciently than the single-phase system. 

Pressure—The maximum pressure 
which has been actually in practical 
operation is 80,000 volts. The Standard 
Company of America has operated on one 
of its lines for two hours in adverse 
weather at this pressure without any 
trouble arising. There is no reason why 
this should be the limit of pressure as 
transformers have been worked well above 
100,000 volts, and with liberal spacing of 
the overhead wires the electrostatic leak- 
age can be sufliciently reduced. The 
capacity current increasing with the 
pressure must of course be reckoned with 

1 Abstract of paper read at a recent meeting of the 


Manchester Section of the British lustitution of Elec- 
trical Engineers. 
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and, if necessary, compensated for by suit- 
able reactance coils. It is with large powers 
and long lines that economy requires the 
adoption of these great pressures. There 
is no reason why a scheme should not 
provide for the supply being transmitted 
at a low pressure in the early stages of 
its career, and when the requirements of 
the situation justified it, the pressure 
could be raised merely by an alteration 
to the step-up and step-down transform- 
er connections. According to Mr. Par- 
shall 20,000 volts may be taken as the 
safe hmit for underground cables. The 
cost of insulation and the capacity of the 
underground cable rendering the use of 
higher pressures prohibitive. ‘There is a 
point in favor of high voltage for under- 
ground cables which should be borne in 
mind, Assuming the same energy trans- 
mitted by a cable, the heat energy de- 
veloped at a fault is, from one point of 
View, inversely proportional to the square 
of the pressure. We consider therefore 
that the Board of Trade should allow 
greater energy to be transmitted by a 
cable with greater pressures. 

Periodicity—aAfter much fluctuation 
the practice of to-day seems to be steady- 
ing down to a frequency of fifty to sixty 
for alternating currents. The Pacifice 
Coast lines in California have adopted 
comparatively high frequeneies—the Ni- 
agara company standing almost alone 
with its low periodicity. It is interesting 
to note that of the seventy-three power 
transmission Installations referred to 
above, thirty of them operate at a fre- 
quency of sixty cycles or over, and twenty- 
eight at between fifty and sixty cycles. 

Lightning—lt is necessary in some 
countries to make very elaborate protec- 
tion against lightning discharges. Atmos- 
pheric difference of potential can best be 
provided against by stapling a barbed 
wire to the poles and frequently earthing. 
The increase in capacity in the cables due 
to this wire is said to be not appreciable. 
Disruptive discharges are dealt with by 
lightning arresters, of which there are 
many designs. 

Earthing— There is considerable differ- 
ence of opinion as to the advantages and 
disadvantages of earthing the neutral 
point in a polyphase system of distri- 
bution. It appears to us that the advan- 
tages of earthing are considerable. In 
an unearthed system the static capacity be- 
tween wire and earth with high pressures 
becomes a source of danger, and this 
static capacity may be eighty-three per 
cent higher than it can possibly be if the 
neutral of a three-phase system be earthed. 
When the neutral is earthed faults are 
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immediately detected, and must be re- 

moved. On the whole the voltage avail- 

able in case of accidental contact tends to 

be reduced by earthing the neutral point. 
CAPACITY. 

The charging current required for long 
lines even when fixed overhead is very 
large. A 100-mile line working at about 
00,000 volts and with a periodicity of 
fifty requires a charging current exceed- 
ing 2,000 kilo-volt-amperes. This is 
equivalent to the full current load of a 
2,600 electrical horse-power plant. Un- 
less the capacity is neutralized by reactive 
coils it becomes uncommercial to trans- 
nut powers at this pressure of less than 
3,000 kilowatts. The use of high-poten- 
tial reactive coils, which are made pref- 
erably without an iron core, and placed 
as a shunt across the mains at suitable 
positions on the line, is a rather expensive 
expedient and also involves the introduc- 
tion of many points of possible break- 
down of insulation which are better 
avoided. Further, these coils should be 
disconnected as the load comes on. The 
charging current on underground cables 
is of course much greater than on over- 
head. Large synchronous motors on the 
line with their field strength suitably ad- 
Justed can be arranged to neutralize the 
capacity of the cable, but their field 
strength must be varied with the load on 
the line. An ideal arrangement would be 
to balance the constant self-induetion by 
constant capacity and the variable self- 
induction by variable leading load. 

Though this capacity current, being 
expended reversibly, does not represent 
proportionate loss in watts, it does involve 
considerable loss at hght loads and also 
results in bad regulation, the leading cur- 
rent causing an alteration in the ratios of 
the transformers and in the field excita- 
tion of the generators. It should be noted 
that the current required to charge cables 
is greater when the current curve departs 
from sine form, and it has been stated 
that the charging current may be in- 
creased from 200 to 300 per cent when 
the waves are jagged. 

Loss in Line—The loss in the con- 
ductors must of course be worked out for 
the greatest economy in each case, with 
due regard to the spirit of Kelvin’s law. 
In long lines the loss may be as much as 
fifty per cent. One hundred amperes is 
about the limit which can be transmitted 
on one line from 100 to 200 miles long, 
owing to inductive drop which, with a 
200-mile line at sixty cycles and 50,000 
volts, may amount to no less than fifty 
per cent. The necessity for high pressures 
to reduce the current upon which the in- 
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ductive loss per mile depends, becomes, 
therefore, very evident when the length 
of the line is great. 


REGULATION. 


In 1896 one of the authors of this paper 
in conjunction with Mr. A. Still sub- 
mitted a communication to the Northern 
Society of Electrical Engineers, a section 
of which dealt with feeder regulation with 
static boosters. Since that date certain 
improvements have been made in the 
variable induction type of regulating 
transformer, whereby its inductance and 
magnetizing current have been substan- 
tially reduced. A further improvement 
consists in fixing shading coils on the 
movable core in the positions shown, and 
marked s c in the diagram. These shading 
coils neutralize the inductance of the sec- 
ondary circuit when the movable core is 
in intermediate positions. 

Lastly, the slots in the ring which con- 
tain the secondary coils are so placed that 
the area of gap between movable core and 
ring is as large and as equal as possible 
in all positions, thereby keeping the mag- 
netizing current as low and as constant 
as possible. 

The result of these improvements has 
been to bring the apparatus up to a stand- 
ard which leaves very little room for 
further improvement. 


ABNORMAL PRESSURE RISE IN TRANSMIS- 


SION CIRCUITS. 


A great deal has been written upon the 
subject of rises of" pressure which take 
place under certain conditions in long 
circuits having considerable self-induc- 
tion and capacity. Mathematicians have 
figured on the subject at length, and ex- 
perimentalists have reproduced many of 
the phenomena accompanying line dis- 
turbances. At the same time the subject 
is enveloped in a certain amount of 
mystery, and can not be considered as fully 
understood. 

It is important that engineers should 
understand as far as possible the physics 
of these phenomena. In the first place, 
the rises of pressure are beyond question 
great in destructive effect. A rise of 
pressure of one-quarter to one-half a mil- 
lion volts has been observed on a half- 
mile high-tension cable with considerable 
self-induction when the circuit was 
broken, the normal pressure being only 
10,000 volts. 

Passing over the opening of circuits of 
large self-induction per se, such as field 
coils, first consider the case of opening a 
circuit having self-induction and also ca- 
pacity to an appreciable extent. In this 
case the capacity takes the place of the 
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are formed at the switch of fuse break as 
the equivalent of a relief valve tending 
to reduce the rise of pressure, and at first 
sight it might be thought that the presence 
of capacity was just what was wanted. In- 
deed, it has been pointed out again and 
again that underground cables having 
necessarily more capacity than overhead, 
are freed thereby from such severe rises 
of pressure. But the are, when steady 
and maintained, is a far more efficient 
relief to the line than capacity. In the 
are the electromagnetic energy stored in 
the cable is discharged through resistance, 
and thereby doing work, is dissipated. 
sul if capacity exists, the are is abruptly 
extinguished owing to the rise of pressure 
suflicient to maintain it being checked by 
the flow of current into the condenser. 
The full amount of clectromagnetic energy 
stored in the cable will therefore be con- 
verted into electrostatic energy in the con- 
At the moment the cable was 
opened the condenser was charged by the 
normal pressure of the circuit, so that the 
charge it receives from the electromag- 
netic energy of the line will, according to 
its measure, increase its pressure. It is 
asy to calculate what this rise of press- 
ure will be if the data be given. But that 
is not all, the condenser differs from the 


denser, 


are in that it does not dissipate the energy 
put into it, but instantly returns it to 
the circuit. to be reconverted into electro- 
The process is then re- 
versed again, and an oscillation set up 
between the electrostatice and electromag- 
netic state at a rate depending upon the 
natural period of oscillation of the circuit 
which will be slower the longer the eircuit 
may be. The frequency will in all cases 
be very much higher than the normal fre- 
quency of the supply to the circuit. It 
has been shown that under certain con- 
ditions a pressure rise in volts may occur 
of two hundred times the interrupted cur- 
rent in amperes, and these conditions are 
such as may occur on commercial trans- 
mission lines. 

It thus appears that to draw out a long 
arc at the switch contacts is the safest 
way of opening a circuit of high induc- 
tance, and in our opinion with continuous 
currents this is the best practice. With 
allernating currents, however, a new dis- 
turbing factor is introduced by the open 
air are. It is well known that an arc 
between carbons will emit a musical note 
if it be shunted by a condenser and ar- 
ranged in series with a very small amount 
of self-induction, such as will be obtained 
from the conducting leads or a coil of 
wire. This musical note is due to the arc 
being intermittent, and the rapidity of 
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these interruptions may, at any rate in 
the case of an alternating-current are, be 
very great—3,000 or 4,000 per second. 
Here then are all the conditions which are 
well known as the cause of pressure rise. 
In an induction coil or transformer the 
induced pressure increases proportion- 
ately to the frequency of intermittence 
of current or of alternation when the in- 
duction in the core is constant. Metal 
arcs are much worse than carbon, the 
conducting vapor of the latter tending to 
prevent the intermittent extinction of the 
are. Soft carbon break would be the 
safest, and there is an open field for 
switch designers to construct an air break 
switch, the are of which shall be main- 
tained at gradual increasing resistance, 
and the first break in which must be the 
last. A low-resistance intermittent are is 
the worst of all for producing the above 
effects. 

On all high-potential alternating-cur- 
rent circuits the oil break switch is being 
generally adopted at the present time. 
But an oil break switch, though it pre- 
vents the formation of ihe dangerous in- 
termittent arc, appears to be an unscien- 
tific method of opening any circuit with 
appreciable self-induction. The self-in- 
duction of the circuit being the same, it 
seems to us to be equally bad to open an 
alternating-current as to open a contin- 
uous-current circuit abruptly, whether un- 
der oil or by magnetic blowout. Tt is true 
that there are many chances against open- 
ing the alternating-current at its mean 
value, but at the same time, are there not 
some chances that it will open at the wave 
crest which is, with a sine curve, forty-one 
per cent higher than the mean? We are 
unable to see any physical difference be- 
tween the suddenly opened alternating- 
current and the continuous-current cir- 
cuit in respect to rise of pressure due to 
the accumulated electromagnetic energy 
with which the circuit is linked if the cur- 
rent is the same in each case. At the same 
time, if it can be shown that the oil break 
switch always opens the circuit at a point 
in the current wave much below the mean, 
our objection would be withdrawn. We 
do not in any case contend that the oil 
break switch is not the best form for eng'- 
neers to adopt at the present time for very 
high-pressure circuits which must be 
opened under load, though water break is 
safer in cases where space can be afforded. 

While the opening of a circuit under 
load is the worst condition causing rises 
of pressure, rises will also occur when an 
unloaded line is opened or closed. Ac- 
cording to many authorities on this sub- 
ject the rise can not exceed double the 
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normal pressure under these conditions. 
As a matter of fact, however, a higher 
pressure than double the normal has been 
recorded when closing the switch of an 
unloaded line of forty-four miles in 
length. This increased rise is probably 
due to some coincidence between the crests 
of the impressed waves of electromotive 
force and the crests of the waves of elec- 
tromotive force of high frequency, which 
accompany the natural oscillations in the 
cable. 

Reviewing the whole question one is 
forced to the conclusion that circuits hav- 
ing appreciable capacity and self-induc- 
tion should not be switched on or off, 
whether loaded or unloaded, suddenly, All 
surging currents should be avoided, and 
fuses should be used only when the nat- 
ural reactance of the circuit is too small 
to prevent a dangerous rise of current. 


CABLE CHARGING APPARATUS. 


The earliest cable charging apparatus 
is that installed at Deptford, Willesden, 
and in other places. It consists essentially 
in closing the circuit through hich induc- 
tance, which inductance is gradually re- 
moved by manipulating a liquid resist- 
ance in series with a secondary winding 
on the inductance coil. An ordinary 
transformer can be used. It is im- 
portant with this apparatus to short-cir- 
cuit the primary winding as soon as the 
full electromotive force is indicated by the 
circuit voltmeter. If this is not done a 
rise of pressure fifty per cent above the 
normal may occur on the circuit. 

Another method of charging is to run 
up a separate motor alternator on the cir- 
cuit, and then to synchronize and parallel. 
The chief objection to this system is the 
time it takes to perform the operation, 
and the apparatus must also be somewhal. 
complicated and costly. This system is in 
use in Manchester and elsewhere. 

A third method is one which one of the 
authors worked out some years ago. It 
consists in using a regulating trans- 
former. The secondary is wound to give 
the full electromotive force of the circuit 
when the movable core is in the position 
of maximum effect, and the primary is 
excited from the main bus-bars. 

The last arrangement for cable charg- 
ing is a variable water resistance method 
put in series with the feeder. This sys- 
tem has been recently worked out by 
Messrs. Ferranti. 
DUPLICATION OF TRANSMISSION LINES. 

Without question every high-potential 
line should be duplicated. The Board of 
Trade in general insists upon this being 


done. These duplicate lines should be 
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run in separate ducts if laid underground, 
and on separate poles if overhead. It is 
not safe to work on a high-potential line 
while any of the wires on the cross-arms 
is alive. 

Some engineers have held the view that 
ta ensure continuity of supply one of the 
lines should be kept as a spare—that is 
lo say, the duplicate line should not be 
coupled in parallel. 

When it is remembered that the line 
losses are proportional to the square of 
the current, it will be clear that the losses 
in transmission will be four times as 
great if the spare main is kept idle. It 
will be evident, therefore, that the diffi- 
culties arising through coupling the 
mains in parallel must be very serious to 
induce engineers to increase their line 
losses fourfold rather than face these diffi- 
culties. A system can not be considered 
efficiently duplicated unless arrangements 
are made for reliably disconnecting the 
short-circuited feeder from the system, 
leaving the supply maintained through 
the healthy feeder. Many attempts have 
been made to do this by inserting fuses 
at each end of both of the feeders. These 
fuses should evidently all be of the same 
capacity, as it can not be foreseen that 
any one of these will be required to carry 
more or less than the other. 

A perfect duplicate transmission line 
should, we think, fulfil the following 
specification :— 

(a) It should be possible without in- 
creasing the risk of an interruption to 
the supply to keep both lines in continual 
service, thereby reducing the line losses 
by seventy-five per cent. 

(b) A fault on either line should have 
no cffect on the remaining line, other 
than causing it to carry the whole load 
previously borne by the two. 

(c) The supply to the distributing cen- 
tre should not be even momentarily in- 
terrupted as the shortest interruption is 
sufficient to cause synchronous motors to 
fall out of step. 

A system devised some years ago by 
one of the authors, which is in use in 
this country and in the United States, 1s 
io place return current, or discriminating 
cut-outs, at the distributing end of the 
transmission lines in place of fuses. 

‘his system mects the requirements of 
the case for high-resistance faults, but 
difficulties occur with lJow-resistance al- 
lernatsng-current faults. 

Another defect which the above ar- 
rangement shares with a system protected 
by fuses alone is that immediately the 
fuse on the power station side of the fault 
has blown, ‘the whole of the current to 
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the short will be thrown upon the healthy 
main, and if the cut-out or fuse at the 
distributing end of the faulty main oper- 
ates, when it will be required to break 
this heavy short-circuit current with con- 
sequent line disturbance. 

A simple method for the protection of 
duplicate mains is to connect the feeders 
together at the distributing end by chok- 
ing coil, wound entirely in one direction. 
The supply to the load is taken off from 
the centre of this coil. 

Under normal conditions, the current 
divides equally between the two feeders 
and the two halves of the choking coil, 
but the current from one feeder flows 
round the iron in one direction, and from 
the other feeder in the opposite direction, 
and as a consequence the winding is per- 
fectly non-inductive, and the only re- 
sistance to the flow of current is that due 
to the ohmic resistance of the circuit. 

Should a fault now occur the cur- 
rent will tend to feed back toward the 
short through the choking coil at the 
distributing end of the lines. This cur- 
rent will, however, be entirely in one di- 
rection, and the choking coil will, in con- 
sequence, become a highly inductive re- 
sistance, and will prevent a heavy cur- 
rent flowing ‘to the short. The 
supply will not be even momen- 
tarily interrupted, but it will be main- 
tained at half pressure only, so long as 
the faulty main is connected to one side 
of the choking coil. 

The system described above, which has 
been recently shown in practical operation 
to a number of engineers at Hastings, 
appears to us to fulfil the three require- 
ments specified above at a reasonable cost. 
< 


Death of E. T. Gilliland. 

Mr. Ezra Torrance Gilliland died of 
heart failure at his residence in Pelham 
Manor, N. Y., 4 a. M. Wednesday, May 13. 
Mr. Gilliland was a pioncer telegraph oper- 
ator and telephone inventor. He became an 
expert telegraph operator about the time 
of the commencement of the Civil War. 
When the telephone was invented, he be- 
came interested, both as a manufacturer 
and inventor. His patents related to 
central office apparatus, magneto call 
hells, ete., and his work was considered of 
first importance in advancing the devel- 
opment of the telephone. He was asso- 
clated with Edison a number of years. 
Of late he has not been so active in elec- 
trical work, and has resided at Pelham 
Manor. He leaves a very wide circle of 
electrical friends. A widow and several 


relatives survive him, but no children. 
< 

During the week beginning June 1, 
Professor J. J. Thomson, F. R. S., 
Cavendish professor of experimental 
physics in the University of Cambridge, 
will give a course of lectures in the 
physical laboratory of the Johns Hopkins 
University on “A Theory of the Arc and 
Spark Discharges.” 
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NATIONAL ELECTRIC LIGHT ASSOCIA- 

TION. 
TRANSPORTATION ARRANGEMENTS AND 
LIST OF PAPERS. 


As the time for the holding of the 
twenty-sixth convention of the National 
Electric Light Association convention 
draws near, the evidence which the officials 
in charge of the arrangements are wit- 
nessing gives promise that this conven- 
tion, which will be held in Chicago, Ill., 
May 26, 27 and 28, will exceed in num- 
ber of attendants and enthusiasm any 
convention held by this association here- 
tofore. The headquarters of the asso- 
ciation will be at the Auditorium Hotel. 
Arrangements have been made with Mr. 
M. C. Roach, general eastern passenger 
agent, New York Central Railroad, for a 
special train of Pullman cars for the use 
of eastern members and delegates attend- 
ing the convention. 

The train is scheduled to run by the 
New York Central & Hudson River Rail- 
road and the Michigan Central Railroad, 
leaving New York on Sunday, May 24, 
at 12.50 P. M., Albany at 3.50, Buffalo 
(central time) at 10.50 P. M., Boston, via 
Boston & Albany, at 10.45 a. M., arriving 
at Chicago 2.50 Pr. M. Monday. The fare 
from New York is $22; return, $6.70. 

The subjects to be considered at this 
convention are of an exceptionally broad 
and instructive nature, taking in features 
the understanding of which is essential 
to central station management. The re 
ports, which have been compiled by the 
special committees designated, are said to 
be particularly complete. The following 
papers have been announced: 

“Fuel Losses in Furnaces and Boilers, 
and How to Lessen Them,” by Mr. A. 
Bement. 

“Salt as a By-Product,” by Mr. Alex 
Dow. 

“Advantages Derived from the Use of 
One System of Generation and Trans- 
mission in One Locality,’ by Mr. C. L. 
Edgar. 

“Tactful Relations with Customers,” 
by Mr. J. W. Ferguson. 

“Relative Advantages of Electrical 
and Mechanical Methods at Variable 
Speeds for General Power Service,” by 
Mr. Wm. Cooper. 

“First Aid Appliances,” by Mr. J. D. 
McGowan. 

“Standard Rates for Transformers,” 
by Mr. John S. Peck. 

“Steam Turbines,” by Professor Wm. 
Lispenard Robb. 

“The Application of Four-Ampere 
Series Arc Lamps for Street Lighting,” 
bv Mr. J. Henry Hallberg. 

“Some Fundamentals of Photometry,” 
by Professor H. E. Clifford. 
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“Exhibition and Description of the 
Matthews Integrating Photometer,”’ by 
Professor Charles P. Matthews. 

“Attitude of Employer Toward Benevo- 
lent Insurance and Educational Associa- 
tions Among Employés,” by Mr. Arthur 
Williams. 

“District Heating,” by Mr. John W. 
Ghdden. 

“The Young Engineer and the Elec- 
tric Lighting Plant,” by Mr. Charles F. 
Scott. 

Committee reports: 

“Report of Editor on Progress,’ by Mr. 
T. C. Martin. 

“Decorative and Sign Lighting,” by 
Mr. Arthur Williams. 
“Unaccounted-for 

L. G. Van Ness. 

“Theft of Current,’ by Mr. R. L. El- 
liott. 

“Office Methods and Accounting,” by 
Mr. W. M. Anthony. 


by Mr. 


Current,” 


“Photometric Committee,” by Mr. 
H. L. Doherty. 
“Committee on Analysis of Flue 


Gases,” by Mr. H. L. Doherty. 

Professor Elihu Thomson will also pre- 
sent a paper, and Mr. H. T. Ilartman, 
editor of the question box, has a complete 
file of subjects for discussion. 

Mr. James Wolff has been appointed by 
President Louis A. Ferguson chairman 
of the local reception and entertainment 
committee. This committee has arranged 
to have a general reception in the Audi- 
torium parlors on Monday evening, May 
25, from 8.30 to 10.30. Arrangements 
are also being made for a tally-ho party 
on Tuesday morning for the ladies at- 
tending the convention, to drive to the 
Washington Club, where they will have 
luncheon. After luncheon they will drive 
through the South Park, returning to the 
hotel in the afternoon. A matinee party 
at one of the theatres is contemplated for 
the ladies on Wednesday afternoon. 


Progress in the Plans for an Engi- 
neering Building. 

On May 7 the board of directors of the 
American Institute of Electrical Engi- 
neers held a mecting to consider the offer 
of Mr. Andrew Carnegie to donate one 
million dollars for the erection of an 
engineering building which would be 
occupied by the various engineering or- 
ganizations. Mr. Calvin W. Rice, chair- 
man of the building committee, presenting 
a report covering the endeavors of the In- 
stitute for a number of years to secure 
a building. A committee was appointed 
to represent the board of directors of 


the Institute at such conferences as may 
be had with reference to the subject. 
This consists of the president, Charles F. 
Scott; Mr. Calvin W. Rice, chairman of 
the building committee, and Mr. T. C. 
Martin. 
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On the evening of May 7 an informal 
meeting was held at the house of the 
American Society of Civil Engineers, 
sixty-five gentlemen were present, includ- 
ing President A. Noble, of the Civil Engi- 
neers; Dr. A. R. Ledoux, of the Mining 
Engincers; J. M. Dodge, of the Mechani- 
cal Engineers; ©. F. Scott, of the Elec- 
trical Engineers, and J. C. Kafer, of the 
Engineers’ Club, and the subject was dis- 
cussed freely. 

President Dodge reported that at the 
meeting of the Council of the American 
Society of Mechanical Engineers, the 
formal resolution proposed in the letter 
of W. <A. Redding, Esq, had been 
adopted, and a committee appointed, 
comprising Professor F. R. Hutton, C. 
Wallace Hunt, and himself, to act as a 
conference committee with the other so- 
cleties. 

President C. F. Scott, of the American 
Institute of Electrical Engineers, stated 
that the board of directors had endorsed 
the resolution provided by Mr. Redding 
and had appointed a conference commit- 
tee. He stated further that it was ex- 
pected by the board that final action 
would be taken on May 19, as there was 
a board meeting of an annual meoting of 
the Institute on that day. President 
Raymond, of the American Institute of 
Mining Engineers, stated that their 
institute had had a board meeting the 
following day, but he thought it was a 
question, not whether they would come 
in, but the best way of doing so. 

Past President George S. Morison, of 
the American Society of Civil Engi- 
neers, stated that, as that societv already 
had a building, conditions were different 
with them, but he was of the opinion 
that the relations which they should sus- 
tain with the general engineering inter- 
ests were such that the society should 
join with the others. 

Representatives of the Engineers’ Club 
expressed hearty accord to the general 
scheme. 

Resolutions were adopted unanimously 
expressing appreciation and thanks to 
Mr. Carnegie for the generous offer he 
had made and a despatch was sent to him 
bv cable to that effect. 

Mr. Kafer stated during the evening 
that Mr. Carnegie had also undertaken to 
finance the land for the societies, and that 
interest at four per cent on the land in- 
vestment would not be asked by Mr. Car- 
negie until the building itself was fin- 
ished. Mr. Carnegie’s agent, Mr. R. A. 
Franks, had already paid out for them 
$50,000 in options on the properties on 
Thirty-ninth street, which now repre- 
sented a buying price of $517,000. The 
following conference committee has since 
been appointed by the American Insti- 
tute of Mining Engineers: Dr. A. R. 
Ledoux, Mr. Charles Kirchoff and 
Theodore Dwight. 

The following conference delegates have 
been appointed by the Engineers’ Club: 
Mr. John C. Kafer, Mr. W. H. Fletcher, 
and Mr. W. A. Redding. 
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The Dedication of the Louisiana 
Purchase Exposition. 

On April 30 the initial ceremonies of 
the dedication of the Louisiana Purchase 
Exposition were held at St. Louis, Mo. 
The following two days, May 1 and 2, were 
given up to extraordinary functions, 
celebrating the dedication of what prom- 
ises to be the most elaborate and success- 
ful world’s fair ever held. The three days 
were designated, respectively, as Centen- 
nial Day, International Day, and State 
Day. There were present a host of repre- 
sentatives of foreign countries, and digni- 
taries of every great nation, together with 
the chief officials of every state in the 
Union. The military display was prob- 
ably one of the finest ever made in time 
of peace, there being 150,000 men in line, 
President Roosevelt and his escort head- 
ing the line of march. Notwithstanding 
the inclement weather, the greatest cen- 
thusiasm was manifested on all sides, and 
the authorities in charge of the Louisiana 
Purchase Exposition conducted the cere- 
monies in such a way as to elicit the uni- 
versal commendation of all present. 

Upon the conelusion of the invocation 
by Cardinal Gibbons, the Ion. David R. 
Francis, president of the exposition, in- 
troduced Mr. Thomas II. Carter, of Mon- 
tana, president of the National Commis- 
sion, who delivered the opening address. 
After the rendering of an anthem by a 
grand chorus of 1,000 voices, President 
Francis delivered an address. 

Doubts have been suggested as to the 
possibility of having the exposition ready 
on time for the formal opening on May 
1, 1904. In this regard, however, the 
authoritative utterance of President Fran- 
cis at the banquet given in the Administra- 
tion Building on the evening of May 1 to 
the visiting newspaper correspondents, was 
essentially that nothing short of an act 
of Providence would prevent the opening 
of the exposition at the time and on the 
day arranged. During this banquet elo- 
quent speeches were made by President 
Roosevelt, ex-President Cleveland, Sena- 
tor Ilanna and Mr. John B. Mitchell, the 
labor leader. Others spoke, the main trend 
of the speeches being eulogistic of the 
benefits derived by reason of the Louisiana 
Purchase. 

For some unexplained reason the rumor 
has gone forth that the electrical depart- 
ment of the World’s Fair will not be able 
to complete its arrangements in time for 
the formal opening. The assurance of the 
chief of the Department of Electricity, 
Professor W. E. 
reet opposition to this suggestion, and, 
as a matter of fact, there is no building 


Goldsborough, is in di- 


ELECTRICAL REVIEW 


on the exposition ground more forward 
than the one to be devoted to electricity. 
Chief Goldsborough has already com- 
pleted arrangements for working exhibits 
from the foremost. electrical firms of the 
world, which will assure a display in 
every way commensurate with the dignity 
of electrical engineering. 

There seems to have been extant con- 
siderable unfavorable comment on the 
treatment accorded to the visiting repre- 
sentatives, and the scant attention shown 
to the prominent persons in attendance at 
the ceremonies. If there is anv truth 
whatever in theee statements, it is in di- 
rect contrast to the experience of the 
visiting newspaper men. 


-— d. 


Wireless Communication with 
Iceland. 

Plans are under way to establish a wire- 
less telegraph service between Iceland and 
the north of Scotland. The cooperation 
of the British Government has been 
asked, but the Postmaster-General did 
not see his way clear to advise the govern- 
ment to give financial aid to a foreign 
company. Ft is stated that a general 
agreement has been arrived at between 
the Marconi Wireless Telegraph Com- 
pany and a group of Danish financiers of 
Copenhagen, with a view of carrying out 
the scheme; and there is some possibility 
that if other governments aid, the British 
Post Office will not be unwilling to co- 
operate. 


Index of the Technical Press. 


The first number of the Index of the 
Technical Press, dated April, 1903, has 
come to hand. This index is published 
monthly in the three principal com- 
mercial languages—English, German and 
French. The English, French and Ger- 
man journals are indexed in these lan- 
guages, respectively. ‘Those journals pub- 
lished in languages of Latin origin— 
Italian, Spanish, cte.—as well as the Rus- 
sian papers, are indexed in French. The 
Scandinavian and Dutch journals are in- 
dexed in German. While this index aims 


to cover the art of the engineer first, 
other indices will appear, dealing with 
chemical technology, the textile indus- 
tries and other branches. A decimal sys- 
tem of classification has been adopted, and 
is used throughout, each item being prop- 
erly numbered. Articles are indexed 
under a serial number and a classification 
number. The title is given, a brief indi- 
cation of the scope of the article, where 
it appeared, and the number of words. 
These references are printed on one side 
of the paper only, so that they may be 
clipped for card filing. The publishers 
are prepared to furnish the text of the 
articles indexed. This index is pub- 
lished by the Association de la Presse 
Technique, rue de la Chancellerie, 90, 
Brussels, and the subseription price is 


$1 per year. 
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Electrical Patents. 


Mr. Hans Biehn, a resident of Buda- 
pest, Austria-Hungary, has patented in 
this country a new method of producing 
aleetric insulating bodies, and this pa- 
tent has been assigned to the Pyriso- 
lith Isolating Material Manufacturing 
Company, Limited, of Budapest. The 
present invention relates to a method 
for producing electric insulating bodies 
of brittle pulverized insulating mate- 
rial and a fusible bituminous sub- 
stance, which bodies are adapted to be 
used for various purposes and are 
characterized by their superior insu- 
lating quality and capability of with- 
standing external influences. The es- 
sential features of the method are as 
follows: The brittle material, which 
in itself is a good insulating agent, 
has to offer proper resistance to external 
influences, for which purpose lime, gyp- 
sum, magnesite, porcelain-clay, quartz, 
mica, glass, and the like are, for instance, 
used. The natural or artificial bitumi- 
nous substance should be solid at ordi- 
nary temperature and commence to melt 
only at thirty-seven to fifty degrees centi- 
grade, those products known as bitumen 


épuré or goudron being particularly 
suitable. One of the brittle insulating 


materials referred to above or a mixture 
of several such materials is finely pulver- 
ized and heated to a temperature of 70 
to 100 degrees centigrade. For the pur- 
pose of maintaining the temperature the 
heating takes place in double-walled re- 
ceplacles, preferably revoluble closed 
cylinders, which are heated by means of 
hot water, steam, or air passed between 
the double walls in a manner adapted 
to be easily regulated. On the powder be- 
ing brought to the desired temperature 
the fusible bituminous substance or a 
mixture of such substance iş added, pre- 
ferably in proportions of eighty-nine to 
nincty-three parts of powder and eleven 
to seven parts of bitumen, all taken by 
weight, the mass at the same time being 
stirred and the temperature maintained. 
When the mass has been thoroughly 
mixed, a dry and loose powder is formed, 
even at the aforesaid tempcrature, said 
powder containing very few lumps, which, 
however, can be easily ground to powder. 
The powder-like material thus obtained 
can be directly used in the manufacture 
of insulating bodies; but it is preferable 
to leave it to cool and then after the lumps 
contained therein have been ground to 
heat it in the closed receptacles de 
scribed above, according to its conditions, 
to a temperature of 140 to 180_ degrees 
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centigrade before being moulded, at the 
same time care being taken to prevent as 
far as possible the escape of the gases 
produced in the heating. The mass is 
then brought into suitable moulds, ac- 
cording to the insulating bodies to be 
produced, and compressed under high 
pressure to about half their volume. It 
is preferable that the objects removed 
from the moulds should be allowed to 
cool slowly. For producing the mass 
natural bituminous substances may also 
be used, which contain the necessary in- 
gredients and in which the proportions 
can be suitably changed, if necessary, by 
a corresponding addition of lime or the 
like of bitumen. The bituminous sub- 
stances are finely ground and further 
treated according to the method described 
above—that is to say, heated to a tempera- 
of 140 to 180 degrces centigrade and com- 
pressed in moulds. In order to increase 
the solidity, the mass can be vulcanized in 
the known manner, after the mixing of 
the ingredients has taken place, by means 
of an addition of sulphur up to one per 
cent. According to the method described 
above any insulating bodies—for in- 
stance, cup insulators, insulating tubes, 
supports for incandescent-lamp holders, 
cable boxes, or the like—can be made 
which were hitherto made of porcelain, 
micanite, ambroin, enameled iron, or the 
like. Larger objects may be suitably 
painted. 

Three United States patents issued the 
same day to residents of three different 
countries afford ample evidence of the 
activity that is being shown by inventors 
in the rotary engine or steam turbine art. 
The first of these patents was granted to 
Mr. Alfred W. Case, residing in High- 
land Park, Ct., and the object of his in- 
vention is to provide a compact and efti- 
cient steam turbine having plates so lo- 
cated and arranged that the pressure is 
equal on opposite faces of the disc, forming 
the rotary piston. In the invention a circu- 
lar casing is employed provided with exter- 
nal outwardly extending arms which sup- 
port a shaft that extends through the cas- 
ing. - A perforated disc is mounted on the 
shaft within the casing and is spaced from 
the inner faces of thesame. Annular flanges 
dividé the spaces between the sides of the 
disc and the sides of the case into annular 
chambers, while annularly arranged 
curved blades extend from the sides of 
the disc into each annular chamber. Simi- 
larly arranged curved blades also extend 
from the sides of the case into each an- 
nular chamber in opposition to: the dise 
plates, while the passages or perforations 
through the disc are so arranged that they 
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extend from each inner annular chamber 
to the next outer one on the opposite 
side. When steam enters the ease through 
a suitable port, it passes first through 
the curved passages between the blades at- 
tached to the inside of that side of the 
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case, and is projected in jets against the 
coneave faces of the opposing blades at- 
tached to the dise. After passing between 
these plates, the steam escapes through the 
perforations to the opposite sides of the 
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dises and into the next outer chamber, 
thence it is projected again inwardly 
against the adjacent faces of the blades 
attached to that side of the disc. By 
means of this construction and arrange- 


New Form or TURBINE. 


ment, the steam pressure is exerted upon 
opposite sides of the disc proper with the 
same force, so that the pressure is bal- 
anced, 

The second patent was granted to 
Mr. Richard Schultz, residing in Berlin, 
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Germany. This invention relates to com- 
pound turbines generally, embracing both 
axial and radial structures, either tan- 
dem or cross-compound, and the aim of 
the inventor is to obtain an arrangement 
which will permit the ready control of 
any turbine individually, or combining 
any one With any other in a suitable man- 
ner so as to economize steam consumption. 
It is an established fact that turbines de- 
velop the greatest efficiency when running 
with the maximum load or power, and, on 
the contrary, develop the least efficiency 
on a small load. In order to arrive at an 
economical working, it 1s simply necessary 
to place upon the shaft one or more tar- 
bines capable of being run individually and 
compounded, whereby, when small power 
is required, steam can be admitted to one 
only, and this one can thereby be run to 
develop its maximum power without run- 
ning the others. In the arrangement a 
plurality of turbines are connected to a 
common shaft. Steam pipes interconnect 
the turbines and other pipes are employed 
to conduct the full volume and pressure 
of the steam to the turbines. Suitable 
valves are arranged in these pipes so as 
to combine in tandem from higher to 
lower pressure turbines in any order, or a 
plurality of higher pressure turbines in 
parallel can be compounded with one or 
more lower pressure turbines in series, 
As a result, different speeds can be ob- 
tained without throttling the steam. 

The third patent was obtained by Mr. 
John Mercer, residing in Liscarde, Eng- 
land. This invention is intended par- 
ticularly for driving dynamos, though it 
can be employed for any ordinary pur- 
pose, The improvements relate to that 
class known as “radial flow” turbines, in 
which the actuating fluid travels from the 
centre radially outward toward the cir- 
cumference. During its passage it ex- 
pands and attains great velocity imping- 
ing on the rings of vanes, causing the 
latter to rotate, and being finally ex- 
hausted from the outside of the casing, 
which encloses the vane dises, to the at- 
mosphere, to a condenser or to a low- 
pressure turbine. The usual stationary 
cylindrical casing is employed, through 
which passes an axial shaft carrying a 
central rotary disc. Other rotary dises 
are mounted on opposite sides of the cen- 
tre dise and are connected at their pe- 
ripheries. Rings of vanes project from the 
opposing faces of the centre disc and the 
peripherally connected discs. Other rings 
of vanes project from the opposing faces 
of the rotary discs and the peripherally 
connected discs, and are arranged re- 
verscly to the adjacent vanes. Hollow 
axial journals or shafts project from the 
outer connected dises and the bores there- 
of communicate with a central chamber 
or chambers, formed within the rotary 
dises. Nozzles in the walls of these cham- 
bers guide the steam against the vanes of 
one set of dises so as to rotate the cen- 
tral dise in one direction, and other noz- 
“les may be employed so that the move- 
ment of the centre dise can be reversed, 
when desired. 
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The Speaking Oil Lamp. 

The phenomenon of the speaking elec- 
tric are is well known, and it is interest- 
ing to note that other flames behave in 
the same way. Fn this article Herren A. 
Batschinski and V. Gabritschewski de- 
scribe a simple experiment which demon- 
strates this action. A Bunsen or other 
convenient form of lamp has one ter- 
minal of the secondary of an induction 
coil attached to the metallic burner, the 
other terminal being introduced into the 
flame. The primary of this induction 
coil is connected in series with a battery, 
a microphone transmitter and regulating 
rheostat, the transmitter being placed at 
some distance from the flame. When the 
transmitter is spoken into, the flame re- 
produces the sound clearly and distinctly. 
The current passing through the primary 
coil is preferably strong. The effect is 
increased by placing a second lamp in 
series with the first, connecting the base 
of this to the second terminal of the in- 
duction coil and completing the circuit 
through a wire introduced into the two 
flames. The action is caused by the great 
change of potential at the terminal in the 
flames.—Abstracted from Physikalische 
Zeitschrift (Leipzig), April 15. 


A 


The Use of Independent Crane Conveyors 
for Coal Supply in Central Stations. 


In this article Mr. E. Kilburn Scott 
discusses the use of coal and ash con- 
veyors for central stations. Until re- 
cently, conveyors were not thought neces- 
sary in English stations, and many build- 
ings have been erected which do not adapt 
themselves to the installation of a com- 
plete conveyor plant. The question of 
cost is also an important one for small 
stations. For such cases the author be- 
lieves that there is a future for the small 
independent crane conveyor, such as has 
been used for carrying luggage about 
railway stations and other large indus- 
trial buildings. The crane conveyor is 
actuated by an operator who rides with 
it, and it runs on overhead steel girders 
or rails. Consequently, it may be taken 
in and out around curves of a compara- 
tively small radius and into out of the 
way corners, which could not be served 
by ordinary continuous conveyors since 
the latter must always work in a straight 
line. A plant of this type has been in oper- 
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ation at the Brompton station for some 
time, with much success. This conveyor 
will lift a gross load of sixteen hundred- 
weight at a speed of twenty-six 
feet per minute and will convey it 
at a speed of 700 feet per minute, 
It is equipped with one three-horse- 
power motor. One advantage of con- 
veyors of this kind is that they may 
be used for handling other materials as 
well, and they are more economical than 
a continuous conveyor.—Abstracted from 
Electrical Review (London), April 21. 
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The London County Council Tramways. 

The first line of the London County 
Council tramways to be equipped elec- 
trically is now practically ready. In 1899 
the London County Council sent an 
engineer to this country to report on 
city traction systems. He recommended 
the adoption of the conduit system, 
and submitted plans for an experimental 
line. Two experimental sections of track 
were constructed, of different systems, 
and a comparison of the two in operation 
resulted in a design differing from both. 
This article gives the particulars of the 
conduit system which has been installed 
in the Tooting line, a road which, with 
its branches, makes about eight miles of 
track. This system differs somewhat 
from the American types, as the yokes do 
not support the wheel rails. The yoke is 
a U-shaped casting of I-section, to which 
the Z-bars of the slot rails are bolted. 
The slot rail is further held in position 
by tie bars bolted to a lug on the casting. 
The conductors are supported from the 
slot rails by insulators placed every fif- 
teen fect. The insulator is held by an 
iron cap, surmounted by a flange which 
is bolted to the flange of the slot rail. The 
insulator is held in this cap by Portland 
cement, and within it is set the lug which 
carries the slot rail. The T-rails are in 
thirty-foot lengths, though forty-five-foot 
rails have been adopted for the new work. 
Anchor rails were used under each joint. 
At intervals of forty yards there are 
cleaning-pits connected to the conduits by 
twelve-inch pipes, with a slope of one in 
ten, in turn connected to the sewer 
through traps. The conductors are in- 
terrupted every half mile by a two-foot 
gap, the ends of the rails being slightly 
flared. At switches and crossings the 


break is considerably more. At the sec- 
tions the insulators holding the conductor 
rails are duplicated to guard against in- 
jury from the shock of the incoming 
plow.—Abstracted from the Electrician 
(London), April 24. 
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Electricity as a Motive Power on Trunk 
Lines. 

In an article published last fall Mr. 
Cornelius Vanderbilt discussed the ap- 
plicability of electricity as a motive power 
on trunk lines, and attempted to show 
that financially it could not compete with 
the steam locomotive. In this article, Mr. 
C. L. de Muralt takes issue with Mr. Van- 
derbilt with a view to showing that it is 
possible to use electricity as a motive 
power on trunk lines and to reduce the 
expense of operation. The cost of a unit 
amount of coal is assumed that in both 
cases this will be the same. The author 
assumes that the railway company buys 
its power and therefore the cost of instal- 
lation and operation of the power-house 
does not enter. An efficiency of sixty per 
cent at the axles is assumed for the elec- 
trical system, and the cost of motive power 
per train-mile for the average passenger 
train is given as six and one-half cents, 
and for the average freight train, 
thirteen and one-half cents. This is 
thought to be a little better than the per- 
formance of the steam locomotive. The 
saving brought about by the use of elec- 
tricity in reducing the unnecessary dead 
weight of the locomotive and the saving 
of fuel when the locomotive is not at 
work, and for switching engines is fig- 
ured out at ten per cent for the cost of 
motive power. All expense for water for 
the locomotive is saved, and the cost of 
oil waste and packing would be reduced 
fifty per cent, and by combining the elec- 
tric locomotive with the passenger car, 
or caboose, the conductor or baggage-man 
takes the place of the fireman. The re- 
duction in wages at the roundhouse would 


he reduced to twenty-five per cent. 
The cost of repairs of the cars 
is assumed to be the same in both 


systems. The repairs of the locomotive 
would be reduced by the elimination of 
the boiler and the tender, making a re- 
duction of fifty per cent. In the absence 
of accurate data it is assumed that the 
saving of the track, due to the elimina- 
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tion of pounding, will be balanced by the 
additional expense of maintaining the 
third rail. This analysis is applied to 
two roads, the Pennsylvania and the New 
York Central for an alternating-current, 
high-potential system, the line equip- 
ment is estimated at $7,000 per mile. It 
is estimated that the saving in operating 
expenses will be about twenty per cent 
of the cost of installation. Although the 
two roads selected have very dense 
traffic, it is thought that there are many 
other roads which could be converted to 
electric operation with good results.— 
Abstracted from the North American Rce- 
view, May. 
A 


Electrification of the Mersey Railway. 


The Mersey Railway passes through a 
tunnel under the Mersey River, connect- 
ing Liverpool and Birkenhead. The sug- 
gestion for this tunnel was made the first 
part of the last century, but work was not 
started until 1879, when an experimental 
tunnel was driven to determine the 
character of the ground. This proving 
satisfactory, work on the main tunnel was 
begun and the line opened for use in 1886. 
Since this time several extensions have 
been made to the main tunnel line so as 
to connect with several long-distance lines 
of the country. The main line is 6,336 
yards in length and one branch is 2,257 
yards long. The main tunnel is twenty- 
six feet in extreme width and nineteen 
feet high, lined throughout with brick. 
The experimental tunnel is now used for 
ventilation. The road has never been a 
financial success and it was decided to 
electrify it, thus avoiding a smoke nui- 
sance and in the hope of bringing about 
better business conditions. This has been 
done and the line will shortly be in oper- 
ation. Two conductor rails are used, the 
negative being placed between the track 
rails and the positive on the outside and 
similar to the usual third-rail in con- 
struction. Each car carries three sets of 
collecting shoes, two on the outside, and 
one in the centre. The power-house con- 
tains nine Stirling boilers fitted with me- 
chanical stokers and Clay-Cross econo- 
mizers. In the engine room are three 
large sets of vertical cross-compound 
Westinghouse engines, driving directly 
1,250-kilowatt double-current Westing- 
house generators. There are also two 
smaller generating sets consisting of 
Westinghouse compound engines direct- 
connected to 200-kilowatt direct-current 
generators. The voltage in use is 650 di- 
rect current, and as yet no arrangement 
has been made for the use of alternating 
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current. The station has also a battery 
installed in a separate building and con- 
taining 320 chloride cells. There are ten 
feeders passing from the power-house to 
various points on the line. These are all 
lead covered and paper insulated. The 
trains are formed of two motor cars with 
two or three trailers placed between them. 
The motor car trucks were built by the 
Baldwin Locomotive Works for standard 
gauge. Each truck is equipped with two 
Westinghouse 100-horse-power railway 
motors. The Westinghouse electropneu- 
matic operating system is used, and there 
are also automatic couplings worked from 
the motorman’s cab and a compressed 
air track sander. The motorman’s cab is 
lined throughout with asbestos. These 
trains have been thoroughly tested on an 
experimental track. The tunnel has been 
cleaned and is lighted with incandescent 
lamps, and it is thought that the running 
time will be reduced by these trains from 
fifteen to eleven minutes. A three-minute 
service will be given from 5 a. M. until 
after midnight.—<Abstracted from En- 
ginecring (London), April 24. 


A 
Huddersfield Corporation Tramways. 


This article gives an excellent descrip- 
tion of the addition to the Huddersfield 
corporation’s railway power-house. The 
Huddersfield corporation was the first in 
England to undertake a tramway system. 
On this steam traction was used in 1883. 
The tracks are laid to standard railway 
gauge, allowing the hauling of mer- 
chandise. In 1898 it was decided to adopt 
electricity as a motive power, and the 
work of completing and extending the sys- 
tem has been going on since then. A 
new engine has just been added to the 
power-house which has shown an ex- 
cellent performance. This is a cross-com- 
pound vertical engine, fitted with a re- 
heating receiver below the high and low- 
pressure cylinders. The design has been 
worked out carefully to allow for inspec- 
tion of the cylinder by removing a valve. 
The capacity of this machine is 1,000 in- 
dicated horse-power, and the performance 
shows a consumption of thirteen pounds 
of steam per indicated horse-power-hour, 
at 160 pounds steam pressure. This en- 
gine makes the total power available at 
the station 2,650 indicated horse-power. 
It drives a ten-pole, 650-kilowatt railway 
generator. All the steam piping has been 
carricd out in duplicate. There are two 
economizers and a superheater which 
under actual test raised the temperature 
of the steam to 160 degrees Fahrenheit. 
The rail return feeders are each connected 
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through a booster which compensates for 
the total drop in the feeder, making it 
necessary for the compounding of the 
generator to take care of the feeder drop 
only. The feeders are laid underground 
in earthenware ducts. Each car is fitted 
with two thirty-horse-power motors, and 
the brake equipment consists of the usual 
wheel brake and track brake operating 
on the rail, and a powerful rheostatic 
brake, these precautions being deemed 
necessary on account of the grades of the 
road. Particulars of the track construc- 
tion are given. The rails are in sixty-foot 
lengths, and extra heavy fish plates are 
used. On hilly sections an anchor plate 
has been provided to prevent creeping of 
the rails. There are at present thirty- 
six miles of track equipped, over which 
sixty-one cars are operated daily.—Ab- 
stracted from the Tramway and Railway 
World (London), April 9. 
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The Electric Railway of Fayet-Saint Gervais 
in the Chamonix Valley, France. 

In this section of the series of articles 
describing this French railway system 
are given some of the details of the elec- 
trical car equipment which are of in- 
terest. There are sixteen combined motor 
and baggage cars, twelve combined motor 
and passenger cars of the second class, 
and sixteen of the mixed first and second 
class. There are also ten freight cars 
equipped with motors, and a number of 
trailers for passenger and freight service. 
The motor cars can be operated singly or 
in trains, and controlled from the lead- 
ing car. The trucks are equipped with 
two sixty-five-horse-power motors, sup- 
ported on the axles and springs. The 
motors are designed for 550 volts, with 
ample allowance for temperature rise. As 
the gauge of the track was but one metre, 
it was impossible to place the motors be- 
tween the truck-wheels in the usual way. 
They are therefore arranged with their 
axles perpendicular to the car axles, and 
drive the latter through bevel gears and a 
flexible coupling. The motors are of the 
four-pole consequent pole type. The 
frame of the motor is cast in two parts, 
the lower part carrying the axle bearing 
and the armature bearings. Brackets at- 
tached to the sides of the motor support 
the brakes, thus giving a flexible con- 
nection between the brakes and the truck, 
which avoids much of the disagreeable 
effect caused by attaching the brakes 
rigidly to the car body.—Translated and 
abstracted from UElectricien (Paris), 
April 25. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Battery Fan. 

There are many locations in which a 
convenient supply of electric current is 
not available, making the luxury of a fan 
motor impossible. Many efforts have been 
made from time to time to produce a bat- 
tery fan motor which would operate suc- 
cessfully, but in too many instances the 
resulting apparatus was such that it was 
relegated to the class of toys, and served 
no useful commercial purpose. 

Messrs. J. Jones & Son, 64 Cortlandt 
street, New York city, are placing on the 
market a battery fan, the general features 
of which follow closely the line of mo- 
tors made to run on lighting circuits, and 
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eliminating, wherever possible, the out- 
lines or design of toy construction. 

The body stands on the base containing 
the switch, and the fields are properly pro- 
portioned for work on low current, and in 
connection with the armature and com- 
mutator for high efficiency. The fan 
blades are well balanced, and the guard is 
of such corstruction that the fan may be 
subjected to rough handling without in- 
jury. The shaft is well balanced me- 
chanically and lubricated by oil cups. 

The battery furnished with this fan is 
of an improved design of the dry cell 
type, and is claimed by the. manufacturers 
to run this fan, with ordinary use, for 250 
hours. 

— — oe 
New Type Enclosed Arc Lamp with 
All Parts Interchangeable. 

The General Incandescent Are Light 
Company, New York city, has made 
several improvements on its direct-cur- 
rent constant-potential lamps for 100 to 
120 volts. The clutch is entirely insu- 
lated from the mechanism, and therefore 


no current can sneak over the working 
joints of the clutch links, feed lever and 
dashpot. ‘This is an important point, and 
all of the G. I. lamps, for all circuits, now 
have insulated clutch supports. The ad- 
justable regulating resistance is mounted 
on several porcelain units. The required 
number of resistance units is fastened by 
screws to a light circular casting which 
is attached to the top casting of the lamp. 
These resistance units are connected by 
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screw clamps, and beginning and end 
leads are connected to the proper bind- 
ing-posts under the top casting. 

This form of resistance permits of the 
highest possible operating and main- 
tenance of economy. Damage occurring in 
any part of the resistance wire does not 
disable the entire coil, but only a quarter 
or sixth part of it is affected, and such 
damaged part or unit can be replaced by 
removing three screws and inserting a 
new interchangeable unit. The whole re- 
sistance can be removed from the lamp 
by unscrewing the two supporting and two 
clamping screws. 

The G. I. company has given consider- 
able attention to the proportioning and 
designing of the adjustable resistance 
clamp, as for constant-potential lamps 
this is a question of essential importance. 


Ą well-designed clamp should always 


make a good elastic contact with the wire, 
preferably covering a considerable wire 
surface, preventing rusting, and also pre- 
serving a more perfect contact, and al- 
lowing for expansion and contraction of 
the supporting porcelains. The trouble 
which a poorly designed, adjustable con- 
tact will cause is perfectly obvious, owing 
to the possibility of the arc adjustment of 
the lamp changing, due to the increase in 
resistance of the contact between the clamp 
and the wire. Where lamps are hung out 
for some time without attention, this 


detriment becomes of such magnitude 


that the are voltage is greatly decreased, 
with a possibility of the lamp burning 
out.. The increased resistance and ex- 
cessive heating at the point of contact be- 
tween the clamp and resistance wire will, 
moreover, cause the wire to get brittle 
and weak, making it liable to break with- 
out warning. These troubles, the com- 
pany claims, are entirely obviated with 
the new style broad-contact lamp adopted 
in the present design. 

The solenoid or magnet coil construc- 
tion differs from the type used on previ- 
ous types, in that the coil is form-wound 
and is removable from the dashpot tube. 
This improvement separates the dashpot 
plunger, with its tube, from the magnet 
coil. In consequence of this change a new 
magnet coil can be placed on the lamp, 
without the dashpot and graphite plun- 


ger. 
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Direct-Current Integrating Meters. 


Edward S. Halsey, Chicago, Ill., has 
placed on the market a direct-current in- 
tegrating meter for which the claims of 
simplicity, substantial construction and 
permanent accuracy are made. The meter 
consists of a unipolar motor with friction- 
less mercury connection to the armature 
disc which drives the counting mechanism 
after the usual manner. It is composed, 
briefly, of the following principal parts— 
A powerful permanent magnet, Fig. 1; a 
solid amalgamated copper disc armature 
which rotates in a chamber filled with mer- 
cury; and a recording mechanism driven 
by a worm on the armature shaft. The 
top portion of the mercury chamber is 
moulded of insulating material, with a 
soft iron pole-piece and copper electrodes 
passing down through it to the mercury 
bath. This is shown in Fig. 2. The bot- 
tom portion of the chamber is a disc-like 
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iron casting, shown with the magnet in 
Fig. 1. A greater and definite part of the 
current passes through the copper disc, 
as its conductivity is nearly one hundred 
times greater. This current develops in 
the copper disc a torque and velocity in 
direct proportion to its amount as tho 
dise is retarded by Foucault current 


Fig. 1. 


generated in it by the strong concentrated 
field. The disc’s movement is communi- 
cated directly to the integrating mechan- 
ism through the medium of the shaft. 
As copper has a specific gravity less 
than that of mercury, it tends to float, 
and to compensate for excess buoyancy 
a small circular weight is fixed around 
the shaft with a soft rubber gasket ce- 


Fie. 2. 


mented to its under side, the rubber fitting 
the shaft sufficiently tight to support the 
weight upon the shaft at any point. 
Another object of the rubber gasket 
and weight is the sealing of the small 
central opening in the containing-re- 
ceptacle mercury tight, which is accom- 
plished by simply depressing the weight 
on the shaft into this socket on the top 
of the receptacle, and swinging the cross- 
bar from the left side across the top of 
the weight, so as to come beneath the 


thumb screw at the right side, by which 
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screw the weight is held down in place 
and the gasket compressed, making the 
receptacle mercury tight, and locking the 
armature and shaft in place. This shaft, 
though quite slender, is of spring stecl, 
so that it can not easily become per- 
manently bent. Because of the mercury 
flotation there is no pressure on the bear- 
ings at the end of the shaft. The whole 
revolving part is poised, its point bear- 
ings merely keeping it concentric. The 
worm for this shaft is made of a rustless 
alloy, and is detachable from the shaft. 
The meter contains from five to six ounces 
of common commercial mercury, which 
dissolves a trace of copper from the disc, 
becoming saturated at once, and a scum 
forms on the surface, preventing it from 
further oxidation or sloughing. The mag- 
net is screwed to a thick insulating back- 
hoard, and the body is fastened to the 
magnet by four screws passing up from 
below into holes tapped into its ends. 

The interior leads pass from the posts 
and the two external ends of the elec- 
trodes from the mercury bath, where a 
junction is accomplished by the ends be- 
ing first thoroughly amalgamated) and 
then clamped together. 

All meters, except the smallest two- 
wire, are made with heavy low-resistance 
shunts of proper temperature coefficient 
to cross the armature circuit. 

The cover is made of aluminum left 
in its natural finish. The back portion 
of the cover is permanently fixed be- 
tween the insulating board and two 


693 


inch, and is engaged at the bottom by 
a spring bolt that snaps into place when 
the cover is pushed back. 

The meters are calibrated to read di- 
rectly in watt-hours from constant-po- 
tential circuits of from 100 to 240 volts, 


Fic. 3. 
and as ampere-hour meters for series arc 
lights and storage batteries, showing the 
exact number of ampere-hours charged 
or retained at any time. All sizes are 
direct-reading, so that it is not necessary 
to use a multiplier. 


<> 
Wire-Cutting and Linemen’s Tools. 

Smith & Hemenway Company, 296 
Broadway, New York city, and the Utica 
Drop Forge Tool Company, are turning 
out a fine line of tools, some of which are 
illustrated in the accompanying engrav- 
ings. The functione of these tools are 
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WIRE-CUTTING AND LINEMEN’S TOOLS. 


wooden cleats. The two edges of this 
back sheet are curled forward, forming 
spring rolls that clamp the edges of the 
detachable portion of the cover proper 


very evident from the illustrations, and 
need not be described except to advance 
the companies’ claim that these are not 
only made of fine material but are turned 
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when it is pushed back beneath them and 
the edge of the backboard. The cover 
proper engages the back portion at the 
top by overhanging one-quarter of an 


out by workmen who thoroughly under- 
stand their business, with the results that 
the tools are always durable and fit for 
the most efficient service. 
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A New Motor-Stop. 

With the increasing use of large units 
in steam-driven stations, and the growing 
demand for economy with regard to sta- 
tion attendance, a vital necessity in the 
form of a quick control of the moving ap- 


— 
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ENGINE-STOP. 


paratus from any point of the building 
is becoming recognized more and more. 
While taking into consideration the very 
great number of installations which oper- 
ates year in and year out without acci- 
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dent of any description, from time to time 
the report goes forth of some disaster 
occurring because of probably a minor 
accident at the beginning, making it im- 
possible to shut down the machinery in 
time to prevent an expanding injury. The 
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bursting of a tube in the boiler room, or 

the blowing of a supposedly safe valve, 

or any one of an innumerable list of possi- 

ble casualties, make it necessary that 

every precaution should be taken to make 

safe the condition of the operators, whose 
environment is more 
or less fraught with 
danger. 

From time to time 
numerous contrivances 
have been placed be- 
fore engineers, the 
function of which 
was to effect a com- 
plete shutdown either 
throush a self-con- 
tained automatic de- 
vice or by reason of 
some form of electrical 
control which could be 
operated from differ- 
ent points of advan- 
tage. Several of these 

-© have been used with 
different degrees of 
success, and where in- 
stalled, they have met 
with ready acceptance, 
and their operation 
has been of a very 
satisfactory nature. 
The increase in the use of electric mo- 

tors for power purposes has now produced 

a unique, but an exceedingly practical, de- 

vice for a quick stop in the case of acci- 
dent. For several years the Consolidated 
Engine-Stop Com- 
“) pany, New York 
city, has been in- 
stalling the Mon- 
arch engine-stop 
and speed limit 
system in hundreds 
of large plants all 
over the country 
where steam is 
used for power. 
This latest addi- 
tion to its speed 
limiting and quick 
stopping devices is 
a Monarch motor- 
stop, which places 
an electric motor, 
or a motor-driven 
machine, under 
complete and ab- 
solute control from any part of the fac- 
tory. 

The new apparatus gives the company 

a system of power control and speed lim- 

iting devices which meets every condition 
of need or desire for electricity as well 
as steam-driven machinery. ‘The Mon- 
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arch engine-stop and speed limit system 
applied to an engine, the company states, 
not only prevents absolutely an engine from 
“racing,” but it also provides a means 
for stopping the engine from any point, or 
any number of points in the plant, in the 
case of accident to an employé or the ma- 
chinery. The motor-stop does the same 
service for the electric-driven machinery. 

Snap switches of the improved dial 
pattern are placed at different points 
wherever desired, and one turn of the 
switch operates a separate battery system 
which throws the main switch at the 
board. A bell in the office or engine 
room, or any part of the plant desired, 
immediately rings a warning so that the 
person in charge may know that the 
power has been shut off. These switches 
are always available for immediate use, 
but are protected from meddlesome and 
unauthorized employés. The switch- 
board is an attractive sheet of marble or 
slate carrying a testing apparatus as well 
as the main switch. 

The board itself can be used as a main 
switchboard or it can be placed in the 
office or other part of the plant and used 
only in emergencies. The apparatus can 
be tested from the switchboard to detect 
low battery power or short-circuits. 

The following are stated by the maker 
to be prominent features: The system of 
wiring is patented and is so simple that 
chances of trouble with it are extremely 
remote; the cost of the apparatus is in- 
finitesimal compared with its convenience 
and accident-preventing features; the 
Monarch motor-stop can be connected to 
any size motor and any degree of current; 
it will stop a machine under load in two 
to five seconds; it can be applied to pro- 
tect the whole line, or to a limited num- 
ber of motors, or a single motor. 


The Lake Shore & Michigan Southern 
Railway Company’s schedule is so ar- 
ranged that it will offer excellent facili- 
ties for delegates and visitors to the Na- 
tional Electric Light Association con- 
vention, to be held in Chicago, May 26, 
27 and 28. The trains leaving Buffalo at 
3.05, 5.30 A. M., 12.25 noon, 1, 6.25 and 
10.55 P. M. run through to Chicago daily. 
Trains leaving Buffalo at 7.55 a. M. and 
11 P. M. run daily. Train leaving Toledo 
8.05 A. M. runs daily. The Fast Mail 
Limited runs daily, leaving New York at 
8.45 A. M., arriving at Chicago 7.10 A. M. 
the next day. The Twentieth Century 
Limited runs daily, leaving New York 
2.45 P. M., arriving at Chicago 9.45 A. M. 
the next morning. The Western Express 
leaves New York at 6 Pp. m., arriving at 
Chicago 9 P. m. the following evening. The 
Fast Limited has sleeping cars between 
New York and Chicago. The Western 
Express has sleeping cars between New 
York and Boston to Chicago. The Twen- 
tieth Century Limited has two drawing- 
room sleeping cars from New York to 
Chicago, eight staterooms, sleeping and 
observation cars to Chicago. All of the 
trains have buffet, smoking and baggage 
ears from New York to Chicago, an 
dining car accommodations. 
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An Automatic Under-Feed Stoker. 
The accompanying illustrations show 
two views of the American stoker manu- 
factured by the American Stoker Com- 
pany, 277 Broadway, New York city. Fig. 
1 is a sectional side view, and Fig. 2 is 
an interior cross-section. This stoker is 
an automatic, self-contained machine for 
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Fie. 1.—SEcTIONAL SIDE VIEW. 


feeding coal continuously to the furnaces. 
The stoker is usually operated by a motor 
supplied by steam through a half-inch 
pipe. The coal is fed into the furnace from 
a hopper by a screw conveyor, is pushed 
ypward into the fire, and overflows upon 
the side grates. The coal in its upward 
course approaches the fire and is supplied 
with fresh air entering through tuyéres. 
The air mingles with the released gases 
and causes them to ignite, this resulting 
in the gradual coking of the coal. Every 
pound of coal fed into the hopper passes 
through this gas and coke-making proc- 
ess. 

This apparatus has been found a 
valuable addition to a steam plant, per- 
mitting of many economies, the suppres- 
sion of smoke is an important factor and 
one of its many features. 

The manufacturer claims that practi- 
cally perfect combustion is thus obtained, 
and remarkable results are shown, even 


Fic. 2.— INTERIOR CrRoss-SECTION. 


with very poor grades of coal. This 


stoker can be applied to any type of boiler » 


or furnace, and a further feature is that 
no moving part is subjected to heat. These 
stokers are in operation under boilers ag- 
gregating over 500,000 horse-power, and 
they are also being used in furnaces, 
forges, driers, etc., in all parts of the 
United States and Canada. 
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New Electric Train Control and 
Couplers. | 

The Westinghouse company has placed 
upon the experimental car of John B. 
McDonald, of the New York Subway sys- 
tem, one of the new electropneumatic 
unit control systems developed by the 
Westinghouse Air Brake Company. This 
apparatus instead of employing a drum 
controller operated electropneumatically, 
as in the former type of electropneu- 
matic control, makes use of a series of 
switches which are individually operated 
by electropneumatic apparatus of the 
same character as emploved by the Union 
Switch and Signal Company in operat- 
ing its electropneumatic signaling sys- 
tem and which have been subjected to 
years of test in connection with signals 
on numerous steam railways throughout 
the country. 
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it is made up of tried and proven ap- 
paratus, thus involving no features of 
uncertainty as to the practical operation 
of the new system. The cut shows the ap- 
pearance of the car equipped with the 
new control apparatus. It is compact, oc- 
cupying but a relatively small amount of 
space and thus not in any way interfering 
with the braking and other apparatus re- 
quired to be placed on the car. 

There is absolutely no space whatever 
taken up inside the car by the apparatus. 
It is all on the platform. When the 
motorman 1s not using the platform, the 
whole thing is folded up against the front 
partition of the vestibule, so that the en- 
tire space then becomes available for the 
ingress and egress of passengers. 

The new control apparatus has all of 
the usual safety appliances, including the 
arrangement whereby the current is auto- 


EXPERIMENTAL Car “Jonn B. McDONALD,” EQUIPPED WITH ELECTROPNEUMATIC 
Unit CONTROL. 


The electropneumatic switches are 
operated progressively by the valves be- 
ing so arranged as to admit air to their 
respective operating cylinders at the right 
time and rate to ensure graduated 
acceleration of the train, and also guard 
against sudden rushes of current. The 
organization is such that current in ex- 
cess of a predetermined amount can not 
be admitted to the motors, from which 
it results not only that the motors them- 
selves are not subjected to undue strains 
but the train is free from sudden and 
abnormal movements in acceleration. 
The valves may be adjusted so that any 
required degree of acceleration may be 
obtained. The details of the apparatus 
have all been thoroughly worked out and 
tested in connection with the apparatus 
of the various Westinghouse companies 
and have survived long periods of prac- 
tical operation, so that while the organi- 
zation of the apparatus in itself is new, 


matically cut off and the brakes applied, 
in the event of an accident to the motor- 
man, and its weight is said to be from 
one-half to three-quarters of a ton per 
car less than the heavier kind. 

An automatic car coupling has also 
been perfected by which the electric con- 
nections and brake pipes are united by 
the same operation, and it is contended 
that this new coupling will add not only 
to the safety of employés but greatly to 
the facility and convenience in the opera- 
tion of electric trains. 


Formula for Power Necessary to 
Elevate Water. 

The horse-power necessary to elevate 
water to a given height is found by multi- 
plying the total weight of the water in 
pounds by the height in feet, and divide 
the product by 33,000. An allowance of 
twenty-five per cent should be made for 
friction in pipe line. 
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Electrical Engineers for the New 
York & New Jersey Railroad. 


J. G. White & Company have been ap- 
pointed consulting electrical engineers 
for the New York & New Jersey Railroad 

‘ompany, for which Mr. Charles M. 
Jacobs is chief engineer. Mr. Jacobs is 
also chief engineer for the proposed tun- 
nels of the Pennsylvania Railroad Com- 
pany under the Hudson River, and was 
the chief engineer who supervised the 
construction of the East River gas tunnel. 

J. G. White & Company’s connection 
with this appointment will cover the elec- 


trical equipment of the company’s 
tunnels, terminals, rolling stock and 
equipment, system of electrical con- 


ductors, signal and interlocking appara- 
tus, electric lighting of tunnels and ter- 
minals, conduits and cables for carrying 
electric current, and other details con- 
nected with the electrical equipment of 
the New York & New Jersey system. 
This will also include the elevators, ven- 
tilation and heating of the terminals. 


Electricity for Gas Works Opera- 
tion. 


- An interesting gas power plant is now 
being installed at the works of the Mil- 
waukee Gas Light Company, Milwaukee, 
Wis. The company is erecting a new gas 
works which will be one of the largest in 
the country, and will embody the most 
advaneed practice in modern gas engineer- 
ing. Although no electricity will be gen- 
erated for outside lighting, a gas engine 
driven electrical plant will be employed 
for furnishing motive power to the vari- 
ous auxiliaries throughout the works, all 
of which will be operated by electric mo- 
tors; a large machine shop will also be 
operated by electric motors. Coal will be 
unloaded from boats elevated to the stor- 
age bins by electrical hoists and con- 
veyors, the retorts will be charged and 
drawn by electrical appliances, and the 
final disposition of the coke will be ac- 
complished by means of electric power 
apparatus. The entire electrical distri- 
bution system will operate at 250 volts 
direct current from a central power gen- 
erating plant, employing gas engines con- 
nected directly to the gas mains. 

The present equipment comprises one 
250-horse-power Westinghouse, horizontal, 
double-acting gas engine, driving a 150- 
kilowatt generator, and three 125-horse- 
power vertical engines belted to 75-kilo- 
watt generators. Provision has been 
made for future extensions of the equip- 
ment with a second power unit of the 
former type. The 250-horse-power en- 
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gine is of the new horizontal type, recently 
introduced by the Westinghouse company 
for general power work. Its principal 
features are a pair of horizontal cylinders 
arranged in tandem, and operating upon 
the double-acting principle, a single- 
crank and water-cooled pistons, cylinders 
and combustion chambers. The engine is 
particularly adapted to gencrator driving 
by reason of its excellent speed regula- 
tion, Gue to the method of governing em- 
ploved, whieh at each stroke proportions 
the explosive charge to the load, but 
maintains at all times a mixture of con- 
stant quality. 
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A Twenty-Ton Switching Electric 
Storage Battery Locomotive. 


The electrice storage battery locomotive 
described below has been designed with 
special reference to the economical hand- 
ling of material in mills or other manu- 
facturing establishments. It frequently 
happens that a single carload of raw ma- 
terial has to be distributed at various 
parts of the works, and, in such cases, 
much costly rehandling can be saved by 
shifting the entire car from point to point, 
and discharging each portion of the load 
exactly where it is required. A similar 
economy ean be effected by collecting the 
finished product at the different build- 
ings, and loading each consignment di- 
rectly into its proper ear. The locomo- 
tive in question is used for shifting cars 
while loading or unloading in this man- 
ner, and also for transferring material, 
in course of construction, from one shop 
to another. 

The simple and rugged construction of 
this locomotive reduces the expense for 
maintenance to a minimum, probably less 
than the cost of shoeing the horses, which 
it replaces. The operating expenses con- 
sist of the cost of power required to charge 
the batteries, and the pay of one man. 
Even if charging current is supplied 
from an independent stecam-driven gen- 
erator, it is cheaper than any other method 
of handling cars, as there is no waste 
of energy when the machine is not in 
operation. A steam locomotive requires 
a licensed engineer and an assistant to 
operate it, and it greatly increases the fire 
risk. 

The disastrous consequences which can 
result from the sparks of a steam loco- 
motive when used near highly inflamma- 
ble material are illustrated by a recent 
explosion at the plant of the Northwest- 
ern Star Oil Company in Minneapolis, in 
which eight men and two women lost 
their lives. The explosion is believed to 


Vol. 42—No. 20 


have been caused by the sparks from a 
switch engine, which ignited some oil, 
while it was being transferred from the 
tank cars to the tanks in the basement oz 
the wrecked building. In cotton mills 
the danger is fully as great, owing to the 
great inflammability of the material 
handled. 

A further advantage of the storage bat- 
tery locomotive is that it can be run on 
any track or switch without the expense 
of the erection and maintenance of a trol- 
ley wire. 

A locomotive of this type has recently 
heen installed at the works of the Massa- 
chusetts Cotton Mills in Lowell, Mass. 
The original buildings have been im- 
proved and extended to meet the require- 
ments of the growing business, and new 
structures have been added, from time to 
time, until the entire plant covers a con- 
siderable area. The freight siding is 
separated from one of the two principal 
storehouses by the main business street of 
the city, and from the second of these 
storehouses by the canal which supplies 
the turbines of the mill. It is necessary 
to deliver carloads of baled cotton at 
either or both of these buildings. Neither 
a steam nor a trolley electric locomotive 
is permissible in the storerooms on ac- 
count of the fire risk. 

Before installing the locomotive, the 
cars were shifted, one at a time, by three 
horses harnessed up tandem. The store- 
room at the canal is so constructed that 
the horses would have no means of exit 
if driven in ahead of the car, and this 
necessitated sending it in “on the fly.” 
The bridge across the canal is just wide 
enough for the car tracks, and the horses 
had to turn out before reaching it. To 
get up speed, it was necessary to start 
some distance up the track, the “tag 
holder” (the man at the coupling), the 
driver and the horses all traveling at 
their best gait. At the proper moment, 
the “tag holder” unhooked the “tag” or 
rope fastened to the traces, and ran out 
from in front of the car. The conse- 
quences of a slip or false step are self- 
evident. In the case of a heavily loaded 
car, the horses were unable to give it suffi- 
cient momentum, and the operation had 
to be completed by a loading gang push- 
ing the car to its destination. 

The locomotive is shown in Fig. 1. 

This locomotive is built for the stand- 
ard four feet, eight and one-half 
inches gauge, and fitted with M. 
C. B. standard couplings, making it 
suitable for use with any ordinary 
railroad car, and on any standard. 
railroad track. The length over the 
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bumpers is twenty-one feet four inches, 
and the height from the railhead to the 
top of the cab is twelve feet one inch. 
The wheel base is seven feet six inches, 
and permits the operating of the locomo- 
tive over a comparatively smaller turn- 
table. It weighs about twenty tons, and 
runs at a speed of from two to four miles 
per hour on level track. 

As will be seen from Fig. 1 the loco- 
motive is “double ended,” the cab being 
located directly in the centre. This makes 
a very desirable arrangement for switch- 
ing work, which calls for operation in 
both directions with equal facility. The 
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portant feature of the design, as it is a 
matter of common experience that any 
inaccessible piece of mechanism will be 
run with no attention until it finally re- 
fuses to operate. When such condition 1s 
reached, a complete shutdown is neces- 
sary to enable more or less costly repairs 
to be made by an expert electrician or 
mechanic. 

The battery was furnished by the Elec- 
tric Storage Battery Company, Philadel- 
phia, Pa., the elements being mounted in 
tanks of extra depth to prevent the elec- 
trolyte from splashing over the top. In 
mounting the battery, special attention 
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Fie. 1.—STORAGE BATTERY SwiITCHING LOCOMOTIVE. 


batteries are contained in the sloping 
compartments at either end. This sym- 
metrical disposition distributes the weight 
evenly on the four wheels, and, as each 
of these is a driver, the entire weight 
of the locomotive is usefully employed in 
traction. The wheels and axles are driven 
from the gear cases in the cab by means 
of Renold silent chains suitably enclosed. 
These chains are the only portions of 
the driving gear situated below the 


car body, the motors and gear 
cases being mounted in fhe cab 
where they are readily accessible, 


and always under the immediate notice 
of the operator. Under these favorable 
conditions, any reasonably reliable man 
can be depended upon to maintain the 
electrical equipment in proper working 
condition. This is considered a most im- 


has been paid to protecting it against in- 
jury due to the shock to which the loco- 
motive is exposed in switching. 

There are two motors, specially wound, 
for the service. By connecting the two 
motors in series or parallel, and by vary- 


‘ing the arrangement of the fields, an effi- 


cient speed control is obtained without 
wasting any of the energy of the bat- 
tery by passing it through a resistance. 
The controller is of the standard vehicle 
type, and has two levers which control 
every desired motion of the locomotive. 
The reversing lever is set to point in the 
direction in which the locomotive is to 
move, and the second lever controls the 
speed. These levers are mechanically in- 
terlocked, as in the case of a trolley car 
controller, so that the motors can only be 
reversed when the speed lever is in the 
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off position. The locomotive may be run 
with the controller in any notch, there 
being no transition point on which a care- 
less operator might leave his lever and 
burn out the apparatus. 

As already mentioned, the speed-re- 
ducing gearing is located in the cab, in- 
stead of being beneath the car body. All 
the gears are machine cut, and run in a 


. bath of oil, in fully enclosed gear cases 


of the C. W. Hunt Company’s standard 
type. The same company’s regular flexi- 
ble and insulated coupling is used for 
connecting the motor to the gear case. 
There is a separate gear case for each of 
the two motors. It will be seen that the 
driving gear consists of two parts which 
are exact duplicates of each other. In 
an emergency, one motor could be cut out - 
entirely, and the locomotive operated by 
the remaining motor, but with a reduc- 
tion of hauling capacity. 

The speed reduction of the gear case 
is so proportioned to the safe discharge 
rate of the batteries, the safe capacity of 
the motor, and to the weight of the loco- 
motive, that neither the batteries nor the 
motors can be dangerously overloaded. 

The driving axles are made to the M. 
C. B. standard dimensions, and run in 
“Ilunt” patent roller bearings, which re- 
duce the friction at these points to an 
Inappreciable amount. The wheels are 
shrunk in place, and have chilled treads 
and flanges of M. C. B. standard size and 
shape. A powerful brake is conveniently 
located in the cab. An alarm gong is 
also provided. 

Experience has shown that in light 
switching service, the batteries can be re- 
charged at various times during the day 
while the locomotive is waiting between 
hauls. For heavier service, it may be 
necessary to charge during the noon hour 
or after working hours in the evening. 
The battery is automatically protected 
during charging by well-known safety 
appliances which open the circuit if the 
current is excessive, and also when it 
drops so low as to indicate that the bat- 
tery is fully charged. ‘The precise ar- 
rangement of the charging station de- 
pends very largely on the details of the 
electric plant available, and the build- 
ers of the locomotive are glad to advise 
their customers as to the methods to be 
employed in each particular case. 

This locomotive is placed on the mar- 
ket by the C. W. Hunt Company, of West 
New Brighton, Staten Island, N. Y. 
Smaller locomotives, intended for use on 
the “Hunt” narrow-gauge track, have been 
built by the same company for a num- 
ber of years. -e 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


NEW TELEPHONE COMPANY ORGANIZED—The Columbus 
(Ga.) Automatic Telephone Company has been organized with a 
capital stock of $1,000,000. The contract has been let by the di- 
rectors to the Southern Telephone Construction Company to con- 
struct the system, and it is stated that work has already been be- 
gun. The following officers have been elected: John T. Norman, 
Columbus, president; C. B. Lloyd, Toledo, Ohio, vice-president; 
Frank Hart, Toledo, Ohio, treasurer, and George B. Young, Colum- 
bus, secretary. 


AN OHIO ELECTRIC MERGER—It is announced that a con- 
solidation of the Columbus Railway Company, owning and operat- 
ing the local street lines, and the Edison Electric Light Company, 
of Columbus, Ohio, the leading electrical company of the city, has 
been practically completed. A holding company with a capital of 
$5,000,000 will be formed to operate the two concerns. Arrange- 
ments are being made for the transfer of stock, but those stock- 
holders retaining their holdings in the two companies will be 
guaranteed certain dividends. 


CONNECTICUT POWER PLANT—A tract of land near Plain- 
ville, Ct., containing six and one-half acres, has been purchased for 
the site of the power-house for the Connecticut Railway and Light- 
ing Company. The power will be furnished by the New Milford 
Power Company, which has been formed under the management 
of Mr. Nicholas M. Staub. The plant will utilize the power of the 
Housatonic River. Current will be carried by cable from the lower 
part of Litchfield County to the power-house in New Britain, and 
from this point will be distributed to the various substations of the 
company, it being also planned to supply New Britein with motive 
power both for trolley cars and electric lights. 


NEW JERSEY TROLLEY COMPANY FILES INCORPORATION 
PAPERS—The articles of incorporation of the Public Service Cor- 
poration, of New Jersey, have been filed in the county clerk’s office 
at Newark, the company being capitalized at $25,000,000. The new 
corporation was organized by the Fidelity Trust Company, to take 
in the North Jersey Street Railway Company, the Elizabeth & 
Plainfield Railway Company, the White Line, the Passaic & Orange 
Valley Street Railway Company, and the United Electric Com- 
pany. The incorporators are: Thomas Dolan, president of the United 
Gas Improvement Company, of Philadelphia, Pa.; John I. Water- 
bury, president of the Manhattan Trust Company, and Thomas N. 
McCarter, who is to be president of the new corporation. 


NEW YORK BOARD OF ALDERMEN BLOCKS THE UNION 
RAILWAY COMPANY—One of the most important franchises 
granted during Mayor Low’s administration in New York city was 
nullified at a meeting of the board of aldermen last week. The 
contest arose on the favorable report of the railroad committee on 
the application of the Union Railway Company to lay tracks across 
Macomb’s Dam bridge. On vote the franchise was defeated, and 
can now come up only as new matter sent from the board of 
estimate to the aldermen. This not only affects the Union Rail- 
way Company, but also affects the Interurban franchise, in which 
there is a clause allowing this company to cross Macomb’s Dam 
bridge on the tracks of the Union Railway Company, it being 
understood that at the present time the Interborough company 
has no right to lay tracks on the bridge. 


LEGAL NOTE. 


POLYPHASE INDUCTION MOTOR PATENTS—On Saturday, 
May 2, 1903, the United States Circuit Court for the Southern Dis- 
trict of Ohio, issued a restraining order against the Bullock Elec- 
tric Manufacturing Company, of Cincinnati, Ohio, restraining it 
from manufacturing or dealing in alternating-current polyphase in- 
duction motors, which it is held are infringements of the Tesla 
patents of May 1, 1880, now owned by the Westinghouse Electric 
and Manufacturing Company.. 


ELECTRIC LIGHTING. 


MIFFLINGSBURG, PA.—The council has voted to establish a 
$10,000 electric light plant. 


SILVERTON, COL.—The new municipal electric light plant 
has been put in operation. It cost $30,000. 


SAND POINT, IDA.—The council has granted a franchise 
to M. R. Rutherford, of Missoula, to establish an electric lighting 
system. 


BOSTON, MASS.—The Malden Electric Company is to enlarge 
its plant so as to secure 14,000 feet of floor space. The work will 
cost over $100,000. 


SAYVILLE, N. Y.—The Sayville Electric Light Company is ex- 
tending its lines through Bayport, and will install its system in 
the new railroad depot there. 


YOUNGSTOWN, OHIO—The Youngstown Consolidated Gas and 
Electric Company is making additions to its plant which will give 
it an additional 1,400 horse-power. 


ZANESVILLE, OHIO—The contract for the erection of the 
Zanesville Railway, Light and Power Company has been let, the 
contract providing that the work shall be completed by July 15. 


CINCINNATI, OHIO—The stockholders of the Cincinnati Gas 
and Electric Company have authorized an increase in the capital 
from $29,000,000 to $31,000,000, the money to be used for plant 
improvements. 


BURLINGTON, WIS.—The Burlington Electric Light and 
Power Company has been incorporated with a capital of $50,000, 
the incorporators being L. J. Smith, C. E. Partee and Mary D. 
Smith. The plant will furnish power for several factories here. 


HEPPNER, ORE.—An electric light plant, to cost about $18,000, 
will, it is stated, be installed fifteen miles south of this city this 
summer, deriving power from Willow Creek. A. M. Slocum is 
planning the enterprise, and power will be transmitted to this 
place. 


GUTHRIE, KY.—To secure the establishment of an electric 
light plant the Guthrie town council proposes to furnish a fran- 
chise and a free site for twenty-five years, to release the plant 
from taxation for five years, and to donate $1,000 in cash to the 
enterprise. 


INDEPENDENCE, ORE.—Arrangements have been made by 
which the Independence & Monmouth Water and Electric Light 
Company will light the city’s streets for five years, and also sup- 
ply it with water. It is expected that many improvements will be 
made in the service. 


CINCINNATI, OHIO—The Cincinnati & Columbus Traction Com- 
pany will locate its power-house at Perinton, Ohio. It is estimated 
that the plant will cost the company about $200,000. The com- 
pany will also have four substations that will cost $25,000, to be 
located at several points between Norwood and Hillsboro, Ohio. 


LAUREL SPRINGS, N. J.—The Electric Light Company, of the 
Township of Clementon, has been incorporated, with Jacob Ludy, 
president; Henry W. Bassett, vice-president; Joseph Borden, secre- 
tary; Horatio Church, treasurer. The company will light the towns 
of Laurel Springs, Overbrook and Linderwold, and work is to be 
commenced at once. 


TROY, N. Y.—The Schaghticoke Electric Company has been 
incorporated by George E. Greene, I. E. Gibson, E. H. Libby, 
Frank H. White and H. J. Greene, with a capital of $30,000, which 
is to be largely increased. The object of the company is to de- 
velop a water power about one mile below Schaghticoke village, 
where it is thought 5,000 horse-power can be secured. 


ST. PAUL, MINN.—The city council has granted the Western 
Gas and Investment Company a thirty-year franchise to furnish 
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electricity, and it is expected that the above-named company will 
at once acquire the plants of the Stillwater Gas and’ Electric Light 
Company and the Apple River Power Company. The Western 
company will expend nearly $100,000 in improvements and con- 
struction, and a good share of the work will be done this season. 


MEMPHIS, TENN.—The Memphis Consolidated Gas and Elec- 
tric Company, recently formed through the merger of the Equita- 
ble Gaslight Company and the Memphis Light and Power Com- 
pany, and capitalized under the laws of New Jersey at $4,000,000, 
has been granted permission by the legislative council of this city 
to extend its conduit system at a cost of $93,000. The work will 


be undertaken at once. 


YORK, PA.—The York Haven Water and Power Company has 
almost completed its plant. Electricity will be supplied to York, 
Harrisburg, Lancaster, Columbia, Steelton and many other cities 
in this section of the state. If desired, the current can be trans- 
mitted to a distance of 200 miles. The completed works will cost 
over $1,000,000. The officers of the company are: President, H. L. 
Carter, New York; vice-president, W. Bay Stewart, New York; 
secretary, Samuel Mason, Philadelphia; treasurer, H. L. Stokes, 


New York. 
PERSONAL MENTION. 


MR. JOSEPH B. HALL, recently sales representative of the 
power and mining department of the General Electric Company, 
Chicago, I1, has been appointed chief engineer of the McGuire 
Manufacturing Company, Chicago, Ill. 


MR. ARTHUR WARREN, manager of the Westinghouse Com- 
panies Publishing Department, returned last week to New York 
after several months’ absence in London and on the Continent. 
The Westinghouse interests in foreign countries are quite active 
and rapidly increasing, the extensive new works at Manchester, 
England, are running under full headway. 


MR. V. H. YARNALL, manager of the American Vitrified Con- 
duit Company, Broadway-Maiden Lane Building, New York city, 
is on his way to Russia to superintend the laying of the conduit 
for the St. Petersburg municipal telephone system. This contract 
was awarded by the St. Petersburg city council, and the articles 
call for all the conduit that can be laid this summer, the minimum 
being stated as 1,000,000 duct feet. About 900 tons or 220,000 feet 
of two-duct conduit, twenty-four inches long, have already been 
shipped. Mr. H. B. Thomas, assistant manager, will be in charge 
of the New York office, Mr. S. A. Douglass acting as sales manager. 


MR. E. H. ABADIE, St. Louis, Mo., has been elected vice-presi- 
dent of the Elblight Company of America, of which company 
Mr. Russell Spaulding is president. Mr. Abadie is well known in 
the electrical and allied fields, and a host of friends will wish him 
Success in his new appointment. While he has been more or 
less a pioneer in many branches, his prominent association with 
the sales department of the Wagner Electric Manufacturing Com- 
pany, of St. Louis, Mo., and later as manager of the sales of the 
Wagner-Bullock Electric Manufacturing Company’s organization, 
and his successful management of a large personal business in St. 
Louis, have established him very firmly in the esteem of a large 
clientele. Mr, Abadie has recently closed a contract for all the 
lead covered and underground cable for use at the Touisiana 
Purchase Exposition, amounting to $225,000, for the Safety Insu- 
lated Wire and Cable Company. 


OBITUARY NOTICE. 


MR. JOHN FORNEY STAUFFER, president of the George C. 
Towle Manufacturing Company, Lancaster, Pa., died on Saturday, 
May 2, 1903. Mr. Stauffer was born in Penn Township, August 6, 
1845, his ancestors coming from Switzerland about 1790. Previous 
to entering into the electrical business, Mr. Stauffer was a con- 
tractor for railroads, waterworks, etc., and many prominent engi- 
neering installations were accomplished by him in eastern Penn- 
Sylvania. Mr. Stauffer has had two sons—Charles F., a prominent 
contractor of Lancaster, Pa., and B. Grant, secretary and treasurer 
of the George C. Towle Manufacturing Company. He was presi- 
dent of the American Spring Water Company, besides being presi- 
dent of the George C. Towle Manufacturing Company, and was 
also a member of several social orders. 
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ELECTRICAL SECURITIES. 


With the coming of the warm season, the hope held out in 
many quarters for a more active speculative interest is being 
Shattered. While many inducements are being offered to the buy- 
ing public to subscribe more liberally, the commission offices are 
experiencing a decided drag in business. Early in the week there 
was apparently a movement which, in its initial condition, gave 
promise of going a great way toward lifting up the market in gen- 
eral; but this proved merely spasmodic, and resulted in the public 
being again frightened and driven from the market by reason of sev- 
eral adverse contingencies. Another condition which, though not 
given serious consideration in many directions, is yet of sufficient 
moment to attract attention, is that many of the individuals who 
have been largely responsible for all of the activity which the 
market has shown for some time, are now out of town, and are 
showing little interest in the positive developments of the day. If 
this condition is prolonged for but a short time, there is every 
reason to believe that the season will drag along with very little 
fluctuation in prices, during the summer months at least. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 9. 


New York: Closing 
Brooklyn Rapid Transit.................. 65% 
Consolidated GaS......... cece cc cccccccce 209% 
General Electric... ..... 0... cece cece eeee - 193% 
Kings County Electric..............cc00005 190 
Manhattan Elevated.............ccccecace 141% 
Metropolitan Street Railway.............. 132 
New York & New Jersey Telephone....... 164% 


Westinghouse Manufacturing Company... 213 


The directors of the Consolidated Gags Company have declared 
the regular quarterly dividend of 2 per cent, payable June 15. 
Books will close May 27 and reopen June 16. 

The board of directors of the Metropolitan Securities Company, 
the holding company formed to provide present and future needs 
of the Metropolitan Street Railway Company, has voted to make 
a call of twenty-five per cent upon subscription to the company’s 
stock, payable June 10, 1903, thus making the stock 50 per cent 
paid. The Metropolitan Securities Company is capitalized at 
$30,000,000. All the stock is outstanding, and only 300 shares held 
by the incorporators have been fully paid. 


Boston: Closing. 
American Telephone and Telegraph....... 157 
Edison Electric Illuminating........ CETER 272 
Massachusetts Electric..... VN ae a O e 88 
New England Telephone................ 137% 


Western Telephone & Telegraph preferred. 96 
New England Telephone and Telegraph directors have been re- 
elected. 


Philadelphia: Closing. 
Electric Company of America............ 8% 
Electric Storage Battery common........ 72 
Electric Storage Battery preferred....... 72 
Philadelphia Electric. ............cccccuce 7 
Union Traction.......... Aisi Oe aa E 46 
United Gas Improvement...........cecec. 96144 


The annual report of the United Gas Improvement Company 
shows net profits for the fiscal year ended December 31, 1902, of 
$3,473,643, an increase of $938,354 over the previous year. All of 
the old officers have been reelected. 


Chicago : Closing 
Chicago Telephone............. Shanis .. 156 
Chicago Edison Light......... eee 150 
Metropolitan Elevated preferred......... 74 
National Carbon common.............ec. 24 
National Carbon preferred............ccees 95 
Union Traction cOMMON........ceecceeeee) 4 
Union Traction preferred............ wee 22144 


The annual report of the Chicago Edison Company for the year 
ended March 31, 1903, shows gross earnings of $3,409,576, and 
operating expenses of $2,195,647, leaving net earnings of $1,213,- 
929. Interest and dividends amounted to $894,336, leaving a sur- 
plus of $319,593, as compared with $268,824 for the preceding year. 
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NEW INCORPORATIONS. 

MACON, MICH.—Macon Telephone Company. $3,000. 
OGDEN, IOWA—The Ogden Telephone Company. $25,000. 
RUSHVILLE, ILL.—Rushville Telephone Company. $5,000. 
INGLEFIELD, IND.—The Rural Telephone Company. $1,000. 
AVONDALE, PA.—Avondale Borough Electric Company. $5,000. 
SPRINGFIELD, ILL.—Graymont Telephone Company. $2,500. 
WAKONDA, S. DAK.—Wakonda Telepnone Company. $10,000. 


EVERETT, PA.—The Bedford-Fulton Telephone 
$5,000. 


INDIANAPOLIS, IND.—The Mooresville Telephone Company. 
$12,000. 


Company. 


WEST GROVE, PA.—West Grove Borough Electric Company. 
$10,000. 


LANSING, MICH.—Calumet Heat, Light and Power Company. 
$80,000. 


SHENANDOAH, 


PA.— People's Electric Light Company. 
$20,000. 


SOUTH BETHLEHEM, PA.—Consumers’ Heat and Power Com- 
pany. $5,000. 


KENNET TOWNSHIP, PA.—Kennet Township Electric Com- 
pany. $10,000. 


LITCHFIELD, MICH.—Litchfield Farmers’ Mutual Telephone 
Company. $2,000. 


“LANSING, MICH.—Blissfield Telephone Company. 
from $7,000 to $25,000. 


Increased 


ALLENTOWN, PA.—-Fountain Hill & West Bethlehem Heat and 
Power Company. $5,000. 


MOUNT HOLLY, PA.—Mount Holly Springs Light, Heat and 
Power Company. $5,000. 


CAMDEN, N. J.—The Clementon Township United Electric Im- 
provement Company. $100,000. 


COLUMBUS, OHIO—The Hannibal & Round Bottom Telephone 
Company. Increased to $2,500. 


MILWAUKEE, WIS.—The Johnson Electric Service Company. 
Increased from $800,000 to $1,000,000. 


AUGUSTA, ME.—Marquette Electric Company. $100,000. In- 
corporators: F. L. Dutton and E. F. Whittum. 


WOODSTOCK, ME.—Curtis Hill Paris Telephone Company. 
$10,000. Incorporators: F. H. Packard and F. L. Wyman. 


TRENTON, N. J.—The National District Telephone Company. 
$100,000. Incorporators: S. W. Slayer, James H. Reid, B. A. Judd, 
R. W. Beard. 


ST. LOUIS, MO.—The Chouteau Gaslight, Heat and Power Com- 


pany. $150,000. Incorporators: Stanley D. Pearce, G. S. Hoss and 
Manton Davis. 


WORCESTER, MASS.—The Greene Electric Light, Power and 


Manufacturing Company. $16,000. Incorporators: Charles H. 
Greene and Alonzo A. Carr. l 


PRESCOTT, ARIZ.—The National Chemical Power Company. 


$25,000,000. Incorporators: John H. Carruthers, omo Koehler and 
Oscar Bergstrom, all of New York. 


REXBURG, IDA.—The Fremont Power Company, Limited. 
$50,000. Directors: John E. Pincock, Eli McIntire, John L. Jacobs, 
Henry J. Flamm and Ross J. Comstock. 


GLOUCESTER, MASS.—Manchester Electric Company. $116,- 
500. Directors: Oliver T. Roberts, George C. Lee, Jr., Gardner M. 
Lane, Charles E. Cotting, Philip Dexter and Raymond C. Allen. 


FORT WAYNB, IND.—The Fort Wayne & Northeastern Trac- 
tion Company. $100,000. Incorporators: Charles S. Karoly, R. S. 
Robertson, W. S. O’Rourke, John Haberly and George W. McKee. 


RICHMOND, IND.—Richmond & Northwestern Traction Com. 


pany. $50,000. Incorporators: G. N. Hodges, Dayton, Ohio; G. G. 
Bombach, Dayton, Ohio; L. T. Lowman, Dayton, Ohio, and W. R. 


Riddell, Xenia, Ohio. 
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TELEPHONE AND TELEGRAPH. 


CLEVELAND, OHIO—The Cuyahoga Telephone Company will 
reduce its capital one-half to $1,500,000. 


LISBON, OHIO—The Eastern Ohio Telephone Company, with 


headquarters at East Rochester, has increased its capital stock 
from $5,000 to $25,000. f 


WEST HOPKINTON, N. H.—The West Hopkinton Telephone 
Company has been organized, with C. S. Rowell, president; W. B. 
Barton, secretary; J. S. Straw, treasurer. 


DUNDEE, N. Y.—The citizens of Wayne have organized a tele- 
phone company, and will extend a line from that place to Keuka, 
where it will connect with the Bell system. 


PONTIAC, MICH.—The Livingston Home Telephone Company 
has been granted a franchise to erect poles, string wires and es- 
tablish an exchange in the village of South Lyon. 


DES MOINES, IOWA—The Apponoose County Telephone Com- 
pany has been incorporated with a capital of $60,000. C. A. Far- 
rington is president and E. E. Bamford, secretary. 


PRESTON, IOWA— The Jackson Telephone Company has been 
merged into a corporation of $25,000 capital. N. J. Millhaem is 
president and F. V. Potter, secretary and treasurer. 


COVINGTON, IND.—The Veedersburg Telephone Company, 
with $25,000 capital, has been incorporated by John L. Osborn, 
J. K. Quinn, D. P. Heffner, J. M. Osborn and Charles E. Osborn. 


HANNIBAL, MO.—The Hannibal & Ralls County Telephone 
Company has been incorporated with the Secretary of State with 


a capital of $1,000. The line of the company has just been com- 
pleted. 


ELKTON, MD.—Plans have been completed for the incorpora- 
tion of a new long-distance telephone company, which will con- 
duct and operate long-distance telephone lines extending from 
Elkton to Crisfield, Md. The capital stock will be $75,000. 


WARREN, OHIO—The Phalanx & Leavittsburg Telephone Com- 
pany has completed arrangements whereby it will extend its line 


-from Phalanx Station to Braceville Center, and probably to Newton 


Falls, three miles further south, connecting with the local system 
there. 


ALBANY, N. Y.—The Red Jacket Telephone Company has been 
incorporated with the Secretary of State to construct a telephone 
line connecting, from the village of Shortsville, the villages of Man- 
chester, Clifton Springs, Victor, Canandaigua, Palmyra, and other 
immediate points in Ontario, Wayne and Seneca. 


HARRISBURG, PA.—Capitalists in Johnstown and Pittsburg 
have formed a new telephone company with a capital of $70,000, 
to build connecting lines between Altoona and Johnstown, and 
Pittsburg, Blair, Cambria, Fayette, Allegheny, Indiana, Westmore- 


land and Somerset counties will be benefited. Work has already 
begun. , 


ALLIANCE, OHIO~—The Pennsylvania Railroad Company has 
arranged for installing a separate telephone system for the use 
of the company. It will have a central at the depot, with lines 
connecting with the ticket office, freight office, yard office, and 


with the company’s offices in nee: Conway, Wellsville, Cleve- 
land and Crestline. 


MECHANICSVILLE, N. Y.—The Eastern Electric Construction 
Company is now erecting a line of poles and stringing wires from 
this village to Stillwater, for the joint use of the Halfmoon Light, 
Heat and Power Company, which will hereafter light the streets 
of Stillwater, and the Saratoga Telephone and Telegraph Company, 


which will establish an exchange in Stillwater as soon as its lines 
are extended to that place. 


LAKE CRYSTAL, MINN.—The several township telephone 
companies in the vicinity of this place have merged under the 
name of the Minnesota Farmers’ Mutual Telephone Company, with 
the following officers: Dan Williants, president; G. A. Holtergreen, 
secretary; J. T. Lewis, W. S. Hughes, R. S. Hughes, T. L. Rodgers 
and D. Little, directors. The company plans upon having a line 
100 miles long at the start, and connecting with the local systems 
at this place and Mankato. Operations are to begin-at once. 
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May 16, 1903 


ELECTRIC RAILWAYS. 


UTICA, N. Y.—Work on the Syracuse and Auburn trolley line 
will be resumed at once, and its promoters say cars will be running 


about May 1. The power plant in Auburn will be ready before the - 


line is completed. 


OTTAWA, ILL.—The capital stock of the Joliet & Northwestern 
Electric Railway Company will, it is stated, be increased from 
$500,000 to $1,200,000, and work begun. Of this amount, $245,000 
is to be expended in building the road. 


WASHINGTON, PA.—The Western Street Railway Company, 
of Pittsburg, will build a trolley line from Finleyville to this place, 
to connect with the Pittsburg & Charleroi line at Finleyville. The 
road will connect Washington and Pittsburg by trolley. 


TRENTON, N. J.—Surveyors are at work on the projected trol- 
ley road of the Delaware Valley Traction Company, which is to 
connect Trenton and Lambertville. Construction will be started 
so that the line can be completed during the coming summer. 


DETROIT, MICH.—The Detroit, Monroe & Toledo Short Line 
has begun the work of constructing its line from Monroe to Detroit, 
which, together with the equipment, will involve an expenditure of 
$1,000,000. The road is expected to be thoroughly equipped and in 
operation by next October. 


BINGHAMTON, N. Y.—Work on the proposed electric road of the 
Intervale Traction Company, to run from Goshen to Newburgh, will 
be commenced as soon as possible this spring. The road, which is 
capitalized at $300,000, will touch Chester, Greycourt, Blooming 
Grove, Salisbury Mills, Moodna and New Windsor. 


ANDOVER, N. Y.—New York capital, together with local capi- 
tal in Hornellsville, Alfred and Almond, has organized the Alle- 
gany Electric Construction Company, and plans to build a trolley 
line from Hornellsville to Alfred after the rights of way have been 
secured and the franchise granted. The capital of the company 


is $150,000. 


INDIANAPOLIS, IND.—The St. Joseph Valley Traction Com- 
pany, with a capital of $200,000, has been incorporated. The com- 
pany will build an electric line from Lagrange to South Bend. 
The directors are: Rollin Ellison, M. V. Beiger, James A. Roper, 
F. S. Fish, A. H. Beardsley, W. B. Pratt, S. Maxon, C. H. Win- 
chester and H. E. Bucklen. 


FLORENCE, ALA.—The city council has granted franchises to 
J. W. Worthington and associates for the right of way through 
the streets of Florence for the electric car line to run from 
Tuscumbia and Sheffield, and for the lighting of the city. The 
franchises cover a period of thirty years, and require that the 
work shall be completed in eight months. 


YOUNGSTOWN, OHIO—The Youngstown & Ohio River Rail- 
way and Light Company has been capitalized by Cleveland and 
Youngstown capitalists, and will soon have this section of the 
State gridironed with electric lines running from this city to the 
Ohio River. The officers are as follows: President, T. W. Hill; 
Vice-president, William Christy; secretary, Max P. Goodman. 


YORK, PA.—Plans are well under way for the building this 
Summer of an extension of the York County Traction Company’s 
lines into the Springetsbury Valley to Hellam, and across country 
to take in Yorkana, East Prospect and Long Level, possibly com- 
Pleting the extension as a loop around to connect with the Red 
Lion-Windsorville line at one of those two towns. Rights of way 
are now being secured. 


MORGANTOWN, W. VA.—By authority of franchises granted 
by the county courts of Monongahela and Marion counties, the 
Fairmont, Morgantown & Cheat River Railroad Company will at 
Once begin the construction of a trolley line connecting Fairmont, 
Morgantown and the Cheat River Valley with the Pittsburg, McKees- 
port, Connellsville and Union companies line. The line will cost 
balf a million dollars. 


' KOKOMO, IND.—At a meting of the stockholders of the 
Kokomo, Marion & Western Railway Company, held recently, it 
Was decided to increase the capital stock from $10,000 to $1,000,- 
000, and a notice to that effect has been filed with the Secretary of 
State. The following officers were elected: George J. Marott, presi- 
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dent; L. J. Kirkpatrick, vice-president; George E. Bruner, treas- 
-urer; T. C. Reynolds, secretary. 


WILMINGTON, DEL.—It is stated that the Wilmington & Ken- 
nett Square section of the trolley road that will eventually connect 
West Chester and Wilmington may be put into operation by June 1, 
the West Chester-Kennett section to be completed later. Between 
this city and Kennett the road will pass through Brandywine 
Springs, Hockessin, Yorklyn, Toughkenamon, Clifton Mills and 


Unionville. 


BLOOMINGTON, IL:L.—Articles of incorporation have been 
filed by the Dixon, Rock Falls & Southwestern Electric Railway 
Company, with its principal office located at Rock Falls. The capi- 
tal of the concern is $50,000, and the object is to construct a line 
from Dixon, Lee County, Ill., to Rock Island, Rock Island County, 
Ii]. The incorporators are O. E. Maxson, A. S. Goodell, A. J. McNeil, 
E. L. Leitch and B. L. Sheldon, all of Rock Falls, Ill. 


MUSKEGON, MICH.—The West Michigan Interurban Railway 
Company, which will build an electric railway from Grand Rapids 
to Hart, via Muskegon, has been organized, with a capital stock of 
$100,000. The directors of the company are: G. S. Johnson, E. M. 
Deane, F. A. Nims, Frank Wood, M. B. Covell, J. J. Gee, F. J. Rus- 
sell, ©. L. Churchill, W..E. Osmun. The road will be 100 miles in 
length, and it will follow a private right of way, except in the 
cities and villages, where it will use the public streets. 


GREENSBURG, PA.—The Mount Pleasant, Pleasant Unity & 
Baggaley Electric Street Railway Company has been chartered 
with a capital of $100,000, to build an electric road connecting 
Mount Pleasant and Baggaley. Work will be commenced as soon 
as the necessary arrangements have been completed. The road 
will be sixteen and one-quarter miles in length, and will touch 
the villages of United, Trauber, Pleasant Unity, Whitney and Lip- 
pincott. At Baggaley the line will connect with the electric line 


from Latrobe. 


AUGUSTA, GA.—The Augusta & Columbia Electric Railway, 
with a capital of $20,000, has applied for a charter. The directors 
state that it is proposed to build the line in the counties of Rich- 
land, Lexington and Aiken, and it will be fifty miles in length. 
At Aiken it will connect with the Augusta-Aiken line, giving a 
through route from Columbia to the former city. The incor- 
porators are: James U. Jackson and W. M. Jackson, of Augusta; 
W. B. Smith Whaley, E. B. Clark and W. H. Lyles, of Columbia, 


and Henry Buist, of Charleston. 


INDIANAPOLIS, IND.—The Toledo & Chicago Interurban Rail- 
way Company has filed articles of incorporation with a capital of 
$500,000. The directors of the company are Frederic B. Perkins, 
Frank E. Seagrave, Charles W. Ryan, Arthur B. Shepard, Frank L. 
Welsheimer, Roddell D. Murray and Edward B. Johns. The com- 
pany purposes to build a road from the east boundary of DeKalb 
County, Ind., across DeKalb, Steuben, Allen, Elkhart and Kosciusko 
counties, through Butler, Waterloo, Auburn, Garrett and Altona, 
DeKalb County; Hamilton, in Steuben County; Huntertown and 
Fort Wayne, in Allen County; Avilla, Kendallville, Albion and 
Ligonier, in Noble County; Goshen, in Elkhart County, and Syra- 
cuse, in Kosciusko County; also other branches. J. E. and J. H. 


Rove, of Auburn, filed the articles. 


WILKESBARRE, PA.—Plans have been completed for the con- 
struction of a new road known as the Scranton, Factoryville & 
Tunkhannock Railway, and work will commence within six weeks. 
The officers and directors of the company are: J. Selden Swisher, 
president; J. P. Dickson, vice-president; Lewis B. Carter, treas 
urer; A. B. Dunning, chief engineer. Directors: J. Selden Swisher, 
James P. Dickson, Lewis B. Carter, Fred B. Scott, Robert Wilson, 
Charles E. Swisher, J. F. Briggs, Charles W. Seeley, all of Scranton, 
and J. B. Knecht, of this city. The intention is to construct a road 
with branches to Lake Winola and Lake Carey, while the main line 
will pass through Clark’s Green, Waverly, Dalton and Factoryville, 
thence to Tunkhannock. The capital of the company is placed at 
$500,000, though it is expected that fully $1,000,000 will be ex- 
pended on the undertaking. All the stock has been subscribed. 
Three power plants will be built—one in Scranton, one in Tunk- 
hannock, and one at some intermediate point—and al] buildings 
and roads are to be finished within one year. 
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INDUSTRIAL ITEMS. 


THE COMMERCIAL ELECTRIC COMPANY, St. Louis, Mo., has 


secured the contract for the automatic police boxes for the World’s 
Fair. 


THE LUNKENHEIMER (COMPANY, Cincinnati, Ohio, an- 
nounces that on account of the unprecedented demand for its line 
of brass and iron steam specialties, it has been compelled to in- 
crease its foundry output fifty per cent. Machine tools of the 


most advanced type are now being installed in various departments 
as fast as they can be obtained. 


MANHATTAN ELECTRICAL SUPPLY COMPANY, New York 
city, is issuing catalogue No. 15 descriptive of fans and acces- 
sories. This describes bracket, ceiling and desk electric fans for 
either alternating or direct current. The Manhattan company is 


sales agent for a number of prominent manufacturers and would 
be pleased to send literature on request. 


THE WEBSTER, CAMP & LANE COMPANY, Akron, Ohio, 
manufacturer of turbine water wheels and hydraulic machinery, 
is meeting with continued success in the application of its special 
design horizontal turbine. The company has now installed forty- 
two penstock units in the 50,000 horse-power plant of the Michigan 
Lake Superior Power Company, at Sault Ste Marie, Mich. 


JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., is 
marketing a fine line of lumber pencils. These are made in black 
and colors and the company states these are first class as to 
quality of material and grade of color. These are packed one 
dozen in a box, six boxes in a carton. The new catalogue which the 
company has just issued describes these pencils and the company 
will be pleased to send this literature to any one interested. 


A BOOK ON ADVERTISING—“Successful Advertising and How 
to Accomplish It”’—has been written by J. Angus McDonald, and 
published by the Lincoln Publishing Company, Philadelphia. This 
volume contains hundreds of practical suggestions and illustrated 
methods which may be readily adapted by large and small adver- 
tisers. The plan of the work is more than ordinarily good, and 
those who spend either a few hundred dollars or many thousands 


of dollars yearly will find direct and quick aid to successful adver- 
tising plans. 


MR. RAY D. LILLIBRIDGE has had occasion to again move 
his offices. This time, however, there is no change of address, the 
offices being moved upstairs to take a larger suite, the growing 
business of the technical advertising agency conducted by Mr. 
Lillibridge demanding more room. Mr. Lillibridge may be reached 
by two telephone communications—Nos. 5 and 975 Cortlandt, so 
that if one number is busy, it is likely that the other may be open 
for service. Mr. Lillibridge has recently made a number of im- 
portant additions to his line of clients. 


HENDERSON BROTHERS, general agents of the Anchor Line 
of transatlantic steamships, have published a souvenir booklet 
descriptive of tours in Ireland, Scotland and England. The book 
is handsomely printed on heavy white paper, the color effects being 
especially good. The mechanical preparation of the book, with 
regard to the selection of type, the press work on the half-tones, 
and the ink used, shows great care and fine judgment. The book 
is the product of the James Kempster Printing Company, New 


York city, and well maintains the reputation of that establishment 
for turning out high-class work. 


THE MANUFACTURERS ADVERTISING BUREAU, New York 
city, was established over twenty years ago by its present pro- 
prietor, Mr. Benjamin R. Western, for many years publisher of 
technical journals in New York city. This bureau makes a spe- 
cialty of managing the newspaper work and advertising of manu- 
facturers, relieving them of the details of this most important end 
of business. A new pamphlet entitled “Advertising for Profit,” 
giving information to manufacturers who seek business through 


the trade and technical journals, will be distributed on applica- 
tion at the bureau, 126 Liberty street. 


MESSRS. SPON & CHAMBERLAIN, 123 Liberty street, New 
York city, have reprinted the schedules for dynamo design given 
in Dr. S. P. Thompson’s recent book on the “Design of Dynamos.” 
These schedules are printed on five sheets of heavy paper. The 
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first contains schedules for the general description of the machine 
and the commercial test. The second and third sheets contain 
schedules for electrical, mechanical and magnetic details. The 
fourth sheet gives schedules for the calculation of armature wind- 
ings and fields, and the fifth schedules for temperature tests and 
estimates of weights and costs. These sheets can be obtained 


from the publishers, and should be very useful to studénts and de 
signers. 


THE CHICAGO FUSE WIRE AND MANUFACTURING COM- 
PANY, 358 Dearborn street, Chicago, Ill., has just issued its cata- 
logue No. 14. This catalogue lists a line of fuse strips and fuse 
links for electric lighting and power work, together with wire 
joints and many other items of this company’s manufacture. The 
catalogue is printed on a green tinted paper, with a black and gilt 
cover, and is of a convenient size for pigeon holes. 
has endeavored to make this list very comprehensive, and has suc- 
ceeded in condensing into a desirable form a great deal of infor- 
mation. The stock listed in this catalogue is now carried at the 
three offices of the company, in Chicago, Buffalo and New York. 
The catalogue will be sent to any one interested upon request. 


H. W. JOHNS-MANVILLE COMPANY, 100 William street, New 
York city, announces a heavy demand for “Vulcabeston” moulded 
union washers for Standard and Crane unions. These washers 
are made for all sizes of pipe, from one-quarter inch up to two 
and one-half inches, one-sixteenth-inch and one-eighth inch 
thick. These are ready for immediate application. Another 
familiar product of this company is ‘“Vulcabeston” sheet packing, 
which is especially valuable for application in superheated steam 
work, and “Vulcabeston” rope packing for valve stems of radiators 
and heating apparatus. The company’s lubricated valve stem 
packing for lubricators and injectors and small valve stems is de- 


signed especially for use on brass stems of all sorts. Samples and | 


catalogue will be sent on application. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, Ill., has just 
printed bulletin No. 1, descriptive of telephone and switchboard 
apparatus for railway and interurban lines. The catalogue de- 
scribes a good number of styles of central energy despatching tele- 
phones, cut-in jack and plug boxes for despatching systems, call 
bells for use with central energy despatching systems, pocket tele- 
phones, local battery central energy portable telephones, central 
energy office telephones, portable combination telephones, mag- 
neto despatching telephones, portable magneto despatching tele 
phones, triple set hand generator and extension bell apparatus, 
bridging telephones, dry battery bridging telephones, portable 
desk telephones, magneto despatcher’s switchboards, desk type 


despatcher’s switchboards, protective apparatus, 


and terminal 
strips. 


In addition to this there are complete descriptions of rail- 
way despatching installations, showing the despatcher’s card, and 
illustrated by handsome half-tone reproductions of actual service 
conditions. The catalogue is a handsome piece of work, the cover 


page being a bas-relief reproduction of a typical railway despatch- 
ing station. 


THE ALLIS-CHALMERS COMPANY, New York Life Building, 
La Salle and Monroe streets, Chicago, Ill., has just closed a con- 
tract for the exclusive right to manufacture and sell the Nurn- 
berg gas engine. Mr. A. Rieppel, Koenfglicher Baurat, of Nurn- 
berg, Germany, managing director of the Augsburg-Nurnberg Manu- 
facturing Company, has recently visited the United States, and 
entered into an agreement with the Allis-Chalmers Company as 
mentioned above. Besides having the exclusive right to manu- 
facture and sell the Nurnberg gas engine in the United States, the 
company has selling rights for many foreign countries, especially 
the Far East and South Africa. The Augsburg-Nurnberg Manu- 
facturing Company, under the direction of Mr. Rieppel, has made 
a great success with these new gas engines, having, within the past 
few months, received orders for some 50,000 horse-power through- 
out Germany and Spain, chiefly for generating electric energy for 
blast furnace and spinning mill work. One of these engines now 
being built is for an important spinning mill in northern Germany, 
where the engine will be operated@by producer gas. Mr. Rieppel 
is now on a tour of inspection throughout this country, after 
which he will visit the new and extensive works of the Allis- 


Chalmers Company, at West Allis, where these engines will be 


built. 


The company ` 
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THE SUPPLEMENT. 

An illustrated supplement to this issue 
of the ELECTRICAL Review shows the 
progress in construction of the various 
buildings at the Louisiana Purchase Ex- 
position as it was on May 15, 1903. 
This gives a good idea of the exteriors 
and of some interiors, as well as an idea 
a the general grouping. As yet no build- 
ing is completed, though the Varied In- 
dustrieg Building is furthest advanced. 
Contrary to an impression which has un- 
*ccountably gained ground, the Elec- 
tricity Building is also well along toward 
Completion. This building is possibly the 
best proportioned and best located of all 
the buildings; it is centrally placed, fac- 
mg the fountains, and promises to be in 
every respect worthy the art which it com- 
mMemorates, 
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THE UTILITY OF PHOTOMETRY. 

Only a few years ago the art of photom- 
etry came in for a good deal of ridi- 
cule and scorn from the so-called prac- 
tical man. We were told that photo- 
metric measurements more than any 
other depended upon the observer, and 
that by far the greater majority of such 
measurements were unreliable and use- 
less. And even when the accuracy of 
the work could not be questioned, it was 
emphatically asserted the practical value 
of this work was almost nothing, because 
the light given out by any illuminant 
varies so greatly with conditions, that 
all measurements made in a laboratory 
gave no indications of what might be 
expected in actual service. This view, 
however, was not accepted by all. Some 
took the stand that although electric 
lighting companies were charging for 
current, their real business was to fur- 
nish light, and that for this reason alone, 
if no other, they should have some idea 
of what the true output of the company 
was, a view which was generally held by 


the lamp manufacturers. 


Importance of Photometry Recognized. 

Not long since, two papers were read 
at a mecting of the American Institute of 
Electrical Engineers upon photometry, 
and the point was made that while satis- 
factory photometric measurements were 
not easy, still with proper precautions 
they could be made satisfactorily and 
with an accuracy as great as that de 
manded in other commercial measure- 
ments. That this subject occupies an 
important position at this time is em- 
phasized by the fact that at the coming 
convention of the National Electric Light 
Association there will be two papers and 
one report presented on photometric sub- 
jects, giving this a prominence in the pro- 
gramme accorded to no other problem 
connected with electric lighting. 
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METHODS OF TRANSFORMING ALTER- 
NATING CURRENTS INTO DIRECT 
CURRENTS. 


The ease of transforming alternating 
currents from one potential to another 
gives this system great advantages for 
power services, as it enables a large dis- 
trict to be covered economically. But 
there are certain applications of electricity 
which require a continuous current, and 
which have created a demand for mechan- 
isms which will convert alternating cur- 
rents into direct currents. 

Motor-Generators. 

One of the earliest methods of accom- 
plishing this transformation was to drive 
an alternating-current motor of any type 
from an alternating circuit, and by means 
of this motor to drive a direct-current 
machine, giving the desired potential. 
This system presents certain advantages. 
The voltage of the secondary circuit, sup- 
plied by the direct-current generator, is 
not dependent upon that of the alter- 
nating-current supply, and the direct-cur- 
rent circuit can be insulated completely 
from the high-potential alternating cir- 
cuit. The system, however, necessitates 
the use of two machines, each of which 
must have a capacity equal to the de- 
mands on the direct-current circuit. 
There is, moreover, a double transforma- 
tion—first, from electrical energy to me- 
chanical, and back into electrical energy, 
which involves a double loss. 


Rectifiers. l 
Another early type of machine con- 


sisted of a commutator driven by a syn- 
chronous motor. Since the synchronous 
motor keeps pace with the alternator sup- 
plying the circuit, the commutator also 
runs in step, so that by feeding the alter- 
nating current to the commutator by 
means of slip rings, the current impulses 
can be sorted out and supplied to the 
secondary circuit always in one direction, 
just as is done by the commutator of a 
direct-current dynamo. The current flow- 
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ing in the secondary circuit will then be 
constant in direction, but not necessarily 
constant in value, though the properties 
of the circuit will naturally tend to smooth 
out inequalities, and produce a current 
wave somewhat similar to that supplied 
by the early types of arc machines. The 
apparatus required by this system is 
small, as the only work the motor need do 
is to overcome mechanical friction; but 
there is more or less difficulty in avoiding 
sparking of the commutator, and the al- 
ternating current supplied to this must 
first be transformed down to the proper 
potential, this making a transformer 


necessary when a change in voltage is also 
desired. 


Synchronous Converters. 

Another type of machine, which to the 
engineer is very beautiful, is the synchro- 
nous or rotary converter. In the motor- 
generator system described above either 
an induction motor or a synchronous 
motor may be used. Now, since this 
synchronous motor may be nearly identi- 
cal in design with a direct-current ma- 
chine, it can be used as a direct-current 
generator by supplying it with a suitable 
commutator. We then have one machine 
which may act either as an alternating- 
current motor or a direct-current gener- 
ator; and if it will act as either, why will 
it not act as both at the same time? This 
is just what the synchronous converter 
does, and although the peculiar character- 
istics of this machine allow certain re- 
finements in design to be made, we may 
still think of it as a direct-current gener- 
ator supplied with slip rings. The alter- 
nating current is first transformed down 
to the proper voltage, and then supplied 
to this machine to drive it as a synchro- 
nous motor. From the same winding, by 
means of the commutator, a direct cur- 
rent may be drawn. In fact, the machine 
may be looked upon as a perfect rectifier. 
The voltage given by the direct-current 
side is constant, but will, of course, be 
affected by changes in the voltage of the 
alternating-current circuit. The machine 
is highly eflicient, but must have a capac- 
ity equal to that called for by the direct- 
current side. This is the type of machine 
used so largely in railway work. 
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Leblanc’s Converter. 

Another type of converter, invented by 
Maurice Leblanc, consists of a peculiarly 
wound ring transformer. This is con- 
nected to a stationary commutator, upon 
which revolving brushes, driven by a 
The 
winding is supplied by polyphase cur- 


small synchronous motor, press. 
rents which set up a revolving field, and 
the brushes revolving synchronously col- 
lect a continuous current at a constant 
voltage. This machine differs from the 
other type of synchronous converter by 
having the armature and field combined ; 
and its brushes, instead of being fixed, 


are driven by a small auxiliary motor. 


Stationary Transformers. 

In the methods just considered, re- 
volving mechanisms are used. There are, 
however, other ways of obtaining contin- 
uous, or at least unidirectional, currents 
from alternating circuits, without em- 
ploying revolving apparatus. One type, 
which is not new, is known as the electro- 
lytic rectifier, and depends upon the prop- 
erty of certain metals of allowing current 
to flow to them from a solution, but 
presenting a considerable opposition to 
a flow in the opposite direction. Thus, a 
cell constructed of a plate of aluminum, 
a solution of amonium phosphate, and a 
plate of iron will allow a current to flow 
from the aluminum to the iron with but 
a slight loss, but will allow no appreciable 
current to flow in the opposite direction, 
unless the potential across the cell is forty 
volts or more. This apparatus may be 
Attempting to 
pass an altcrnating current through it 


used as an electric valve. 


will cut out every other half wave, and 
transmit a series of impulses all having 
the same direction. By a proper combi- 
nation of four or more cells, the second 
half wave may also be sent through the 
same circuit, and we then get a contin- 
uous current similar to that supplied by 
a mechanical rectifier. The apparatus is 
simple, cheap, noiseless, but is rather in- 


efficient. 


Cooper Hewitt Vapor Converter. 

The newest type of rectifier, and one 
which is full of possibilities, ig the mer- 
The behavior of 
this apparatus is very similar to the elec- 


cury vapor converter. 
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trolytic rectifier, in that the peculiar 
action of the mercury electrode allows 
current to pass through the apparatus in 
one direction only. This mechanism can 
be used with a three-phase supply, and 
will deliver a practically constant cur- 
rent. The efficiency is very good with 
commercial voltages. The apparatus is 
exceedingly simple, requires no attention 
whatever after being started, and is in- 
expensive. 


The Rectifying Arc. , 
There is also another method of recti- 
fying an alternating current, though it 
promises to be of little commercial value. 
If one electrode of an alternating cur- 
rent arc is split into two parts, insulated 
from each other, and the pole of a magnet 
be brought up to the arc, the reaction 
between the magnet and current will be 
such as to cause the positive half waves 
to flow through one side of the compound 
electrode, while the negative half waves 
This method, 
while interesting, is inefficient, though it 


will take the other course. 


might find application in the electric 
furnace. 


VARIOUS KINDS OF ELECTRICAL CON- 
DUCTION. 


An interesting paper by Herr G. 
Beinschke was published in a recent issue 
of the Physikalische Zeitschrift, ia which 
the author describes the splitting up of 
an alternating current into two unidi- 
rectional currents by means of an elec- 
tromagnet. The effect was produced by 
substituting two carbons for one electrode 
in an electric arc. Current was supplied 
to this arc by an alternating circuit, two 
lines being run to the two parts of the 
compound electrode. By placing one pole 
of the magnet behind the arc, this split 
up the alternating current so that half 
waves having one sine only passed through 
cach part. 

Other Methods Not Successful. 

The author attempted to obtain the 
same result in other ways, by substituting 
a sheet of metal, an electrolytic cell, a 
mercury vapor are for the carbon arc, but 
without success, and the author then calls 
attention to the interesting phenomena 
as they seem to indicate that there are 
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four different kinds of electrical conduc- 
tion, the carbon arc, metallic, electrolytic 
and mercury vapor. 


LOCATING A LONG-DISTANCE HIGH- 
TENSION TRANSMISSION SYSTEM. 


A recent issue of one of our es- 
teemed British contemporaries gives a 
brief notice of a high-tension transmis- 
installed at 
U. S. A.,” from which power is trans- 
mitted fourteen miles to “South Bend,” 
presumably also in U. S. A. 


sion system “Buchanan, 


Locatjng the Station. 

Being somewhat interested in high- 
tension transmission systems, we at- 
tempted to locate Buchanan, and for this 
purpose consulted the Century atlas, but 
our surprise was only equal to our dis- 
comfort to find that there were twelve 
Buchanans, U. S. A. Since, however, this 
town is located fourteen miles from a 
South Bend, it seemed possible that by 
locating the latter town, we could decide 
at which Buchanan the plant was in- 
stalled. Unfortunately, again, the same 
atlas tells us that there are eight South 
Bends in the United States of America, 
so that the only resource left to us was to 
pick out of the ninety-six possible com- 
binations that particular one in which a 
certain Buchanan and a South Bend were 
fourteen miles apart. 


Preliminary Survey. 

For convenience we made two columns 
of the various Buchanans and the South 
Bends which are here given: 


Southbend, Ark. 
South Bend, Ind. 
Southbend, Minn. 
Southbend, Neb. 
South Bend, Pa. 
South Bend, Tex. 
Southbend, Wash. 
South Bend, Wyo. 


Buchanan, Cal. 
Buchanan, Ga. 
Buchanan, Ky. 
Buchanan, Mich. 
Buchanan, Mo. 
Buchanan, Neb. 
Buchanan, N. J. 
Buchanan, N. C. 
Buchanan, N. D. 
Buchanan, Pa. i 
Buchanan, Tex. 
Buchanan, Va. 


A Systematic Search. 

Examining this list shows that there 
are three states, each containing a Bu- 
chanan and a South Bend; but in no 
case are the towns found within fourteen 
miles of each other. Pennsylvania comes 
nearest to it, as here the distance is only 
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seventy-five miles; the Nebraska combi- 
nation shows 240 miles, while in Texas 
260 miles separate the towns. 

Unsuccessful Combinations. 

Having failed in this way we next tried 
to select combinations of adjacent states, 
of which several are possible. The best 
combination here was that of Minnesota 
and North Dakota, but an air line be- 
tween the two towns measures 230 miles. 
The Missouri-Arkansas combination gives 
240 miles. The Indiana-Kentucky com- 
bination and the Texas-Arkansas com- 
bination each gives a distance of 300 miles, 
and that of New Jersey-Pennsylvania 
gives 400 miles as separating the two 
towns. 

A Disheartening Breakdown. 

Having exhausted this set of combi- 
nations, the next to be tried was that in 
which but one state lay between the two 


states containing the towns; but as no 
state in U. S. A. is only fourteen miles 
across, this scheme failed, and our whole 
search has been in vain. The only ways 
left to us to get out of the difficulty are, 
to either get a new atlas or to give it up, 
and much to our regret we have been 
obliged to follow the latter course for 
the time being. 
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A YEAR OF PROGRESS IN THE AMERI- 
CAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


The annual meeting of the American 
Institute of Electrical Engineers, which 
was held in New York city on May 19, 
brought out the progress which was made 


during the last fiscal year. The member- 
ship has increased forty-four per cent, 
and several new and important lines of 
work have been taken up which will in- 
crease the usefulness of this organization. 
This has not been done without an in- 
crease in the expense, but the income of 
the Institute has been more than enough 
to take care of this. 

Progress Toward an Engineering Building. 

The progress made toward accepting 
Mr. Carnegie’s gift for an engineering 
building has already been substantial. 
Subscriptions for securing the site 
amounting to $13,000 were announced. 


New Officers. 

The officers who have been elected for 
the ensuing year are all of them men who 
are deeply interested in the welfare of the 
Institute, and all may feel assured that 
the substantial progress which has been 
made during the past two years will be 
carried on earnestly and enthusiastically. 
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THE NATIONAL ELECTRIC LIGHT ASSO- 
CIATION’S CONVENTION. 


The twenty-sixth convention of the 
National Electric Light Association will 
be held at Chicago from May 26 to 
May 28. An excellent programme has 
been drawn up both as regards business 
and social meetings. 


An Excellent Programme. 

The programme shows that a broad 
field will be covered by the papers and 
For 
paper will discuss boiler and furnace ef- 


reports presented. instance, one 
ficiencies, and another tactful relations 
with customers; a third will consider fun- 
damentals of photometry, and a fourth 
will consider direct heating. Among the 
list of officers are the names of some 
widely known engineers as well as several 
The 
list of committee reports also shows that 
a wide field has been investigated. It 
is reported that the question box will be 


well-known university professors. 


a particularly valuable feature at this 
convention. 


A Successful Meeting Anticipated. 

The National Electric Light As- 
sociation is one of the oldest and strong- 
est electrical societies. It occupies a 
prominent position and its conventions, 
without exception. are important and in- 
teresting. The convention this year 
promises to be particularly so, as the 
officers of the association have been unre- 
mitting in their interest and activity to 
inake the Chicago meeting surpass all 


previous ones. 


RELATIVE INTELLIGENCE. 

The following statement, which ap- 
pears in a recent number of the Gas 
Engine, is interesting: 

A horse being “broken in” to the saddle 
trecame fractious at the noise and the 
sight of a street car, but instantly quieted 
down when turned toward an approach- 
ing automobile, only to rear and plunge 
when again headed toward the street car! 
The incident was commented on by all 
cbservers. 


The behavior of this horse was certainly 
remarkable, and in striking contrast with 
ihat of a group of children who were 


playing upon the sidewalks of one of our 


large cities, and noticing the approach of 
an automobile, took refuge in a trolley car 
which happened to stop opposite them. 
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Design of Electric Water Power Stations. 


ATER-WHEELS must be located 
W at some elevation between that 
of head and tail water. With 
horizontal shafts and direct-connected 
wheels and generators the main floor of 
the station is brought to the level of the 
wheels. This is much the most general 
type of construction and was followed in 
the Massena, Sault Ste. Marie, Cañon 
Ferry, Colgate, Electra, Santa Ana, and 
many other well-known water power sta- 
tions. If horizontal shafts are employed 
for wheels and generators with belt or 
rope connections between them the floor 
of the generator room may be elevated a 
number of feet above the wheels. This 
difference of elevation is usually provided 
for either by upper and lower parts of 
the same room, or by separate rooms one 
above the other and a floor between them. 
A two-story construction of this latter 
sort was frequently adopted in the older 
water power stations, and good examples 
of it may be seen in connection with the 
electrical supply system at Burlington, 
Vermont, and the Indian Orchard station 
of the Springfield, Mass., system. Vertical 
wheel shafts make the elevation of the 
main or generator floor of a station inde- 
pendent of that of the wheels, and thus 
give the highest degree or security against 
high water. After the vertical wheel 
shaft reaches the generator room, it may 
be geared to a horizontal shaft that has 
one or more dynamos directly mounted 
on it, or drives dynamos through belts or 
ropes. Belt driving in this way, from 
horizontal shafts connected by bevel 
gears with vertical wheel shafts, is not 
uncommon in the older class of water 
power stations. Generators mounted 
singly or in pairs on horizontal shafts 
that are driven by gearing on vertical 
wheel shafts have seldom been adopted, 
but seem to offer a desirable method of 
connection in cases where vertical wheels 
are necessary and the cost of generators 
must be kept at a low figure. With this 
method of driving the generators can be 
designed for any economical speed. 
The most desirable method of driving 
generators with vertical wheels, where the 
expense is not too great, is the direct 


mounting of each generator on the upper 


end of a wheel shaft. This method of 
connection not only requires a special 
type of generator, but may put serious 
limits on its speed. In general, the pe- 
ripheral speed of a pressure turbine should 
be about seventy-five per cent of the 
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theoretical velocity of water issuing un- 
der a head equal to that at which the 
wheel operates in order to give the best 
efficiency. The rotative speeds of tur- 
bines, operating under any given head, 
should thus increase as their capacities 
and diameters decrease. Because of these 
principles it is the common practice with 
horizontal wheels to mount two or more 
on each shaft to which a generator is di- 
rect-connected in order to obtain a greater 
speed of rotation than could be obtained 
with a single wheel of their combined 
power. Thus, at Sault Ste. Marie the 
horizontal shaft on which each 400-kilo- 
watt generator is mounted is driven at 
180 revolutions per minute by four tur- 
bines under a head of about twenty fect. 
At Massena the head of water is fifty feet 
and each 5,000-horse-power generator is 
driven at 150 revolutions per minute by 
six turbines on a horizontal shaft. Verti- 
cal turbines are frequently mounted sin- 
gly on their shafts, as was done in the 
hydroelectric plant at Oregon City on the 
Willamette River, and this practice gives 
speeds that are too low for direct-con- 
nected dynamos of moderate cost, unless 
the head of water is unusually great. At 
the Oregon City plant the head of water 
is only forty feet, and yet a single forty- 
two-inch turbine was mounted on the 
vertical shaft that drives each generator. 
. The most notable example of direct- 
connected generators and vertical tur- 
bines is that at Niagara Falls, where 
twenty-one generators of 5,000-horse- 
power each are mounted at the tops of as 
many vertical wheel shafts. Each shaft 
in the Niagara stations is driven at 250 
revolutions per minute by a pair of tur- 
bines, one above the other. The maxi- 
mum head between the water in the 
Niagara canal and that in the tunnel 
which forms the tail-race is 161 feet. On 
ten shafts the centres of the wheel cases 
are 136 feet below the level of water in 
the canal, and no draft tubes are used. 
The eleven pairs of wheels at the sec- 
ond Niagara power-house have their 
centre line 128.25 feet below the canal 
level and a draft tube for each pair of 
wheels extends to a point below the tail 
water level. Even with these exceptional 
heads at Niagara Falls it was necessary 
to use a pair of wheels on each shaft in 
order to get the speed of 250 revolutions 
per minute. It is entirely practicable to 
use more than a single pair of turbines 
on the same vertical shaft, as is shown 


at the Hagneck station on the Jura, in 
Switzerland, where the head of water is 
about twenty-one feet and four turbines 
are mounted on each vertical shaft. The 
combined capacity of these four wheels 
on each shaft is 1,500 horse-power and 
its speed is 100 revolutions per minute. 
At the top of each shaft an 8,000-volt gen- 
erator, with external, revolving magnet 
frame is mounted. The use of four wheels 
per vertical shaft presents no great diffi- 
culty and should be resorted to more fre- 
quently in the future. 

For horizontal, direct-connected tur- 
bine wheels and generators the nearly uni- 
form practice is to locate the generators 
in a single row from one end of a station 
to the other, and this brings the turbines 
into a parallel row. On this plan the 
shaft of each connected generator and its 
group of turbines sets at right angles to 
the longer sides of a station and approxi- 
mately parallel with the direction in which 
water flows to the wheels. The typical 
water power station with direct-connected 
units is thus a rather long, narrow build- 
ing into which water enters on one side 
through penstocks and leaves on the other 
through tail-races. Such stations usually 
set with one of the longer sides parallel 
to the river into which the tail water 
passes and between this river and the 
canal or pipe line. At Massena the elec- 
tric station occupies the position of a 
dam between the end of the power canal 
and the Grass River, being about 150 feet 
wide and 550 feet long. Canal water 
entering this station passes through its 
wheels to the river under a head of about 
fifty feet. A similar construction was 
followed at Sault Ste. Marie, where the 
power station separates the end of the 
canal from the St. Mary’s River. This 
station is 100 feet wide, 1,368 feet long 
and contains eighty sets of horizontal 
wheels, each set being connected to its 
own generator, and through these wheels 
the canal water passes under a head of 
approximately twenty feet. Ten genera- 
tors are placed in line at the Cafion Ferry 
station which is 225 by 50 feet inside, 
and each generator is driven by a pair of 
horizontal wheels under a head of thirty 
fect. This station sets between a short 
canal and the Missouri River, near one 
end of the dam. Passing from water 
heads of less than fifty to those of several 
hundred or even more than 1,000 feet, 
the general type of station building re- 
mains about the same, but there is an 
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important change in the arrangement of 
direct-connected wheels and generators. 
With these high heads of water, wheels 
of the impulse type, to which the water 
is supplied in the form of jets from 
nozzles, are employed. These jets pass 
to the wheels in planes at right angles to 
their shafts, instead of flowing in lines 
parallel to these shafts like water to tur- 
bines. The shafts of impulse wheels and 
their direct-connected generators are con- 
sequently arranged parallel with the 
larger instead of the shorter sides of their 
stations. This plan results in long, nar- 
row stations with water entering on one 
and leaving at the other of the longer 
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ground plan of the generator room at 
this station is 40 by 208 feet. The power 
station on Santa Ana River, whence energy 
is transmitted eighty-three miles to Los 
Angeles, measures 127 feet long and 36 
feet wide inside, and contains four gen- 
erating units in line, each of which con- 
sists of a direct-connected dynamo and 


-impulse wheel, with shafts parallel to the 


longer sides of the station. Jets driving 
the wheels in this station are delivered 
under a head of 728 feet minus the loss 
by friction in a penstock 2,210 feet long. 

Both of the Niagara plants, with ver- 
tical wheels far below the stations in 
rocky flumes, are long and narrow and 
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PLAN oF Power STATION at GREAT FALLS, ON PRESUMPSCAT RIVER, MAINE, SHOWING PENSTOCKS 
ARRANGED ON THE SIDES OF BUILDINGS. 


sides, just as in the case of direct-con- 
nected turbines under moderate heads. 
Stations with direct-connected impulse 
wheels are even longer for a given number 
and capacity of units than are stations 
with pressure turbines. Colgate power- 
house, on the North Yuba River, con- 
tains seven generators, each direct-con- 
nected to an impulse wheel and shafts all 
parallel to its longer sides. This station 
is 275 feet long by 40 feet wide, and the 
water which enters one side by five iron 
pipes, thirty inches each in diameter, 
under a head of about 700 feet, is dis- 
charged from the other side into the river. 

At Electra station on the Mokelumne 
River five pairs of impulse wheels are di- 
rect-connected to five generators, each unit 
having its shaft diagonal with the walls 
of the building, in order to reduce the 
angles in pipes that deliver water to the 
wheels under a head of 1,450 feet. The 


have their generators in a single row. 
The later of these two stations has a 
ground area of approximately 72 by 496 
feet outside, and contains eleven gen- 
erators all in line. From these examples 
it may be seen that the prevailing type 
of electric water power station, whether 
designed for horizontal or vertical wheels 
of either the pressure or impulse type, is 
wide enough for only a single row of gen- 
erators and wheels, and has sufficient 
length to accommodate the required num- 
ber of units. 

A few modern stations that depart from 
this general plan will be found, as that 
at Great Falls, on the Presumpscat 
River, whence electrical supply for Port- 
land, Me., is drawn. This station sets 
about forty feet in front of the forebay 
end of the dam, and two penstocks enter 
the rear wall, while the other two enter 
one each through two of the remaining 
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opposite sides. Of the four generators, 
with their direct-connected wheels, two 
are arranged with parallel shafts, while 
the other two have their shafts in line 
and at right angles to the lines of the 
former two. The station containing 
these generating sets has a floor area of 
55 by 67.5 feet. 

Modern electric stations driven by 
water power are usually but one story 
in height and are clear inside from floor 
to roof, save for cranes and roof trusses. 
This construction may be seen in the 
Niagara, Spier Falls, Cañon Ferry, Col- 
gate, Electra, Santa Ana River and many 
other notable plants. In spite of this one- 
story style of construction, the electric 
stations reach fair elevations because of 
the necessity for head room to operate 
cranes in placing and removing gener- 
ators. At Garvins Falls, on the Merri- 
mac River, the electric station contains 
generators of 650 kilowatts each and the 
distance from floor to the lower cords of 
roof trusses is twenty-seven feet. In the 
station at Red Bridge, on the Chicopee 
River, where generators are of 1,000 kilo- 
watts capacity each, the distance between 
floor and the under side of roof beams is 
30.66 feet. Between the floor and roof 
trusses at the Birchem Bend station, on 
the river last named, the distance is 26.25 
feet, but each generator is rated at only 
400 kilowatts. In the Cañon Ferry 
plant, with its generators of 750 kilo- 
watts each, the distance from floor to 
roof trusses is twenty-eight feet. At the 
plant on Santa Ana River the 750-kilo- 
watt generators, being connected to im- 
pulse wheels, operate at 300 revolutions 
per minute, have relatively small diam- 
eters and are mounted over pits in the 
floor so that their shaft centres are only 
ubout two feet above it. By these means 
the distance from floor to roof trusses 
was reduced to 18.25 feet. All these ex- 
amples of elevations between floors and 
roof supports are for stations with direct- 
connected generators and horizontal 
wheels. In the new Niagara station, 
where generators of 3,750 kilowatts each 
are mounted on vertical wheel shafts that 
rise from the floor, the distance between 
the floor and roof trusses is 39.5 feet. 

Electric stations driven by water power 
are now constructed almost entirely of 
materials that will not burn; that is, 
stone, brick, tile, concrete, cement, iron 
and steel. Stone masonry laid with ce- 
ment mortar is very generally employed 
for all those parts of the foundations that 
come in contact with the tail water. For 
subfoundations bedrock is very desirable, 
but where this can not be reached piles 
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are driven closely and their tops covered 
with several feet of cement concrete as a 
bedding for the stone foundation. Where 
stone is plenty or bricks hard to obtain, 
the entire walls of a water power station 
are frequently laid entirely with stone in 
concrete mortar. If bricks can readily be 
had they are more commonly used than 
stone for station walls above the founda- 
tions. Concrete formed into a monolithic 
mass is a favorite type of construction for 
the foundations, walls and floors of water 
power plants in Southern California. 
Cement and concrete are much used for 
station floors in all parts of the country, 
and these floors are supported by masonry 
arches in cases where the tail water flows 
underneath the station after leaving the 
wheels. Station roofs are usually sup- 
ported by steel trusses or I-beams, and 
slate and iron are favorite roof materials. 
With iron roof-plates an interior lining 
of wood, asbestos or some other poor con- 
ductor of heat is much used to prevent 
the condensation of water on the under 
side of the roof in cold weather. Walls 
of water power stations are usually given 
sufficient thickness of masonry to sup- 
port all loads that come upon them with- 
out the aid of steel columns. In some 
cases where cranes do not extend entirely 
across their stations, one end of each 
crane is supported hy one of the station 
walls and the other end by a row of iron 
or steel columns rising from the floor. 
Where the generator room of a station 
has its floor level below high-water mark 
especial care should be taken to make the 
walls water-proof to an elevation above 
this mark. As the traveling crane and 
the loads which it carries in erecting 
wheels and generators form a large part 
of the weight on the station walls, these 
walls are often reduced as much as one- 
half in thickness at the level of the crane, 
thus forming benches on which the ends 
of the cranes rest. 

The Garvins Falls station, on the Mer- 
rimac River, rests on arches of stone 
masonry through which the tail water 
passes, and the brick walls are water- 
»roofed to an elevation eight feet above 
the floor. At twenty fect above the floor 
the twenty-four-inch brick walls on the 
two longer sides are reduced to eight 
inches in thickness, thus forming benches 
each sixteen inches wide on which the 
crane travels. Arches of stone masonry 
support the twenty-four-inch brick walls 
of the station at Red Bridge, on the 
Chicopee River, and these walls on the 
two longer sides decrease in thickness to 
twelve inches at an elevation of twenty- 
one feet above the floor, thus forming 
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benches twelve inches wide for the ends 
of the crane. 

One concrete wall of the Santa Ana 
station is 2.5 feet thick to a distance of 
13.5 feet above the floor, and then shrinks 
to a thickness of 1.5 feet, corresponding 
to that of the opposite wall, thus form- 
ing a bench twelve inches wide for one 
end of the crane. The other end of the 
crane in this case is supported by an 
I-beam on a row of iron columns. 

It is not uncommon to locate hori- 
zontal turbines in a room separate from 
that occupied by the generators to which 
they are direct-connected, in order to 
protect the latter from water in the 
event of a break in penstocks or wheel 
eases. In cases of this sort the shafts 
connecting wheels and generators pass 
through the wall between them. The 
horizontal turbines may be located at the 
bottom of a canal whose water presses 
against the wall through which the wheel 
shafts pass, or they may be contained in 
iron cases at the ends of penstocks. In 
this latter case an extension of the sta- 
tion is often provided for a wheel-room 
to contain these cases. Such wheel- 
rooms are long, narrow, low-roofed and 
parallel to the main rooms of their sta- 
tions. The floors of these wheel-rooms 
are at nearly the same levels as the floors 
of generator rooms, but elevations of their 
roofs above the floors are much less than 
like elevations in the main parts of the 
stations The Garvins Falls, Red Bridge, 
and Apple River stations have wheel- 
rooms uf the type just described. With 
impulse wheels to which water passes in 
plains at right angles to their shafts it 
is desirable, in order to avoid changes in 
the directions of water pipes, that direct- 
connected wheels and gencrators occupy 
the same room, and this is the arrange- 
ment at the Colgate, Electra, Santa Ana, 
Mill Creek, and many other power-houses 
using such equipments. The area of a 
wheel-room may frequently be reduced 
at stations operating direct-connected 
horizontal pressure turbines under low 
heads, by placing the wheels at the bot- 
tom of the canal which has one side of 
the station or generator room for a re- 
taining wall. This plan was adopted at 
the Birchem Bend plant with a head of 
fourteen feet, and at the Sault Ste. Marie 
station where the head of water is about 
twenty feet. Vertical wheels direct-con- 
nected to generators must be directly un- 
derneath the main room of their station, 
and may be in a canal over which the sta- 
tion is built, in a wheel-room that forms 
its lower part, or in a wheel-pit and sup- 
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plied with water through penstocks, as at 
the Niagara Falls plants. 

Step-up transformers developing very 
high voltages are not an element of 
safcty in a generator room, and the better 
practice is to locate them in an apartment 
hy themselves, if not in a separate build- 
ing. For the Niagara Falls plant the 
transformers that deliver three-phase cur- 
rent at 22,000 volts are located in a build- 
ing across the canal from the generating 
plant. At Cation Ferry the transformers 
operating at 50,000 volts, three-phase, are 
located in a steel and iron addition to the 
power-house. Transformers at Electra 
station, which are intended to work ulti- 
mately at 60,000 volts, are located in an 
extension of the main building and are 
separated from the generator room by a 
wall. At the Santa Ana plant the 33,000- 
volt transformers are grouped in one cor- 
ner of the generator room, but no par- 
tition separates their space from the re- 
mainder of the room. In the Colgate 
plant the transformers working at 40,000 
volts are spaced along one of the longer 
sides of the station opposite to and only 
a few feet from the row of generators. 
One end of the main room in the Apple 
River plant is devoted exclusively to the 
25,000-volt transformers, and there is a 
distance of about twenty-seven feet be- 
tween them and the nearest generator. 
The highest degree of safety for trans- 
formers at these great voltages seems to 
require that they be located in a separate 
room where the floor, walls and roof are 
made entirely of incombustible material. 

Water supplied to horizontal turbine 
wheels under moderate heads usually 
enters the station by penstocks on one 
side and leaves it by the tail-race on the 
other, but this is not true in every case. 
At the Birchem Bend plant, the canal in 
which the wheels are located being be- 
tween the station and the river, water 
never enters or passes under the station, 
which has a continuous foundation. So 
again at the Apple River plant the single 
supply pipe, twelve feet in diameter and 
delivering water under a head of eighty- 
two feet, lies parallel with the greater 
length of the station and between it and 
the river. Short penstocks pass from 
this supply pipe into the wheel section of 
the power-house, and the water after pass- 
ing through the.wheels flows out to the 
river between the masonry piers that sup- 
port the twelve-foot pipe. The gen- 
erator section of this station has thus no 
water flowing under it. An interesting 
distinction may be noted between the con- 
ditions as to the tail water about the 
foundations of stations working under 
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low and those under great water of 145 feet at the top of these founda- passages for tail water underneath the 
heads. In cases of the former sort tions the six-tail races underneath cut- stations shrink to small tunnels through 
the volumes of water are relatively out ninety-two feet. These tail-races ex- their foundations. Seven of these tun- 
great and the foundations of stations tend underneath both the wheel and gen- nels have a total width of less than 


are usually submerged, and much re- erator rooms. twenty-five feet at the Santa Ana River 
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ARRANGEMENT WHEN LARGE VOLUMES OF WATER ARE HANDLED. 
Where power is derived from water station, which is 127 feet long, and 


races, Thus, the foundations of the sta- delivered under great head from pipe where the head of water is- 728 feet. At 
tion at Red Bridge, where there is forty- nozzles to impulse wheels, stations are the Colgate plant, with its head of 700 
nine feet head, have nearly all of their usually well above the water levels of feet, the water, at times of light load, in- 
streams into which they discharge, and stead of flowing out of its passages | 
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derneath the station, shoots from the pipe 
nozzles clear across the North Yuba 
River on the bank of which the station 
stands. 

In a comparison of floor areas per kilo- 
watt of main generator capacities in elec- 
tric stations using water and those using 
steam power, the matter of space for 
transformers may be entirely omitted, be- 
cause the extent of this space is inde- 
pendent of the type or location of water- 
wheels, or the differences of water and 
steam as motive powers. Where water- 
wheels and their connected generators oc- 
cupy separate rooms, as is often the case 
with turbines under low pressures, the 
wheel-room has a little less length, and 
is generally narrower than the generator 
room. Thus, at the Red Bridge station 
the generator room is 141 feet long, and 
the wheel-room about 127 feet, while 
the former is 33.33 feet and the latter 
twenty-four feet wide. So again at Ap- 
ple River Falls the generator room is 140 
by 30 feet, and the wheel-room 106 by 22 
feet, the generator room in this case con- 
taining also transformers. It follows 
that if wheels can be located outside of 
the station, as in a canal, quite a reduc- 
tion in its total floor area can be made, 
which may easily range from twenty to 
forty per cent. The kilowatt capacity 
per square foot of floor area in both 
wheel and generator rooms combined 
tends to increase with the individual ca- 
pacity of the generating units. Gen- 
erators on vertical shafts seem to require 
about as much floor space per unit of 
capacity as do generators on horizontal 
shafts. In the Red Bridge station the 
total capacity is 4,800 kilowatts of main 
generators in six horizontal units, and the 
area of the generator room alone is 0.96 
square foot per kilowatt of this capacity. 
The second station at Niagara Falls has 
a capacity of 41,250 kilowatts in eleven 
generators on vertical shafts, and its 
floor area amounts to 0.86 square foot 
per kilowatt; in spite of the large ca- 
pacity of each generator narrow impulse 
wheels of large diameter tend to economy 
of floor space, as in Electra station, where 
the room containing wheels and gen- 
erators has an area of only 0.83 square 
foot per unit of its 10,000 kilowatts ca- 
pacity. At the Colgate plant, where the 
total rating of generators is 11,250 kilo- 
watts, the floor area under wheels and 
generators is almost exactly one square 
foot per kilowatt. The Santa Ana sta- 
tion, with a total capacity of 3,000 kilo- 
watts, has 1.52 square feet of floor area 
for each unit of capacity. This last fig- 
ure may be compared with the 1.72 square 
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feet per kilowatt of generator rating for 
the 4,800-kilowatt station at Red Bridge, 
and the 1.75 square feet per unit of ca- 
pacity in the 800-kilowatt plant at 
Birchem Bend. 

All types of water power stations with 
direct-connected wheels and generators 
have much smaller floor areas per unit 
capacity than do steam power stations with 
direct-connected units. Thus, the modern 
steam-driven station at Portsmouth, N. H., 
has a plan area in engine and boiler rooms 
of 16,871 square feet, and its total ca- 
pacity in four direct-connected units is 
4,400 kilowatts, so that the area amounts 
to 3.82 square feet per kilowatt rating of 
its generators. Of this area about forty- 
six per cent was in the boiler room. 
FLOOR DIMENSIONS FOR DIRECT-CON- 

NECTED, HORIZONTAL WATER- 
WHEELS AND GENERATORS AT 
ELECTRIC STATIONS. 


= Ss G2 gs 
Station. - a SE 3 3 
2 3 Fe 8 
fa i Zg BO 
*Niagara, No. 2. 496 72 11 41,250 
Sault Ste. Marie. 1,368 100 80 32,000 
Colgate......... 275 40 7 11,250 
Electra......... 208 40 5 10,000 
Cañon Ferry.... 225 50 10 7,500 
Red Bridge..... 141 57 6 4,800 
Apple River... $140 > 4 3,000 
Santa Ava River. 127 36 4 3,000 
Great Falls..... 67.5 55 4 2,000 
9 é 
Garvins Falls... j S eh 2 1,300 
Birchem Bend.. 56.6 26.7 2 800 
14.4 119.66 
meee ai eee but wil 5 4,400 


nus 380 sq. ft. \ 


*Vertical wheel shafts. 
Some of these dimensions apply to the inside and 


some to the outside of stations. Some small projec- 
tions are not enclosed. 


Photographs by Rays from the 
Human Body. 


The daily press reports that Professor 
Arthur W. Goodspeed, of the University 
of Pennsylvania, has been able to obtain 
photographs by means of rays emanating 
from the human body. A Crookes focus 
tube was placed within a light-proof box, 
in such a position that the platinum plate 
deflected the rays upward. This was then 
covered by sheets of lead, and upon the 
top of the lead was a photographic plate, 
also enclosed in a light-proof box. Upon 
the top of the latter box was a cylinder 


of brass, with a small aperture in its side. 
Within the cylinder were placed a ring 
and a copper cent, together with a piece 
of aluminum. With the room in com- 
plete darkness, Professor Goodspeed held 
his hand three inches from the aperture 
in the box for three minutes. The photo- 
graphic plate was taken from its box, and 
developed, and radiographs of bodies 
were found upon it, 
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BOOK REVIEWS. 


“Modern Machine Shop Tools.” William 
H. Van Dervoort. New York. Norman W. 
Henley & Company. Cloth. 552 pages. 6 by 


9 inches. Supplied by the ELECTRICAL RE 
VIEW at $4.00. 


This book is the outcome of a series 
of articles prepared by the author for 
students of machine shop practice at the 
University of Illinois. The subject is 
treated clearly and comprehensively, all 
unnecessary matter being eliminated. No 
effort has been spared to start the student 
properly. The simplest tools are taken 
up and their construction and use ex- 
plained. Standards of measure and meas- 
uring instruments are discussed, and this 
is followed by a description and instruc- 
tions for the use of all types of machine 
tools. The book is intended more for the 
student than as a handbook for shop 
practice. 


“The Copper Handbook.” Horace J. 
Stevens. Houghton, Mich. Published by the 
author. Cloth. 600 pages. 6 by 9 inches. 
Supplied by the ELECTRICAL Review at $5.00 


in buckram, and at $7.50 in full library 
morocco. 


This, the third annual issue of this 
book, has been materially enlarged over 
the preceding volume. It contains a con- 
siderable number of new statistical tables, 
previous tables having been brought up 
to date. The chapters devoted to the 
scientific features of the copper industry 
have been rewritten and amplified, and 
a number of new chapters have been 
added. The greater part of the book is 
devoted to descriptions of over 2,000 cop- 
per mines and copper mining companies 
in all parts of the world. These descrip- 
tions have been made as concise as possi- 
ble, and the author has spared no effort 
to make them entirely reliable. 


“The Utility of an Academic or Classical 
Education for Young Men Who Have to 
Earn Their Own Living and Who Expect 
to Pursue a Commercial Life.” R. T. Crane. 


The author of this book has taken this 
means of expressing his dissatisfaction 
with the results of college education, 4 
fault from which it would seem he him- 
self is free. The greater part of the book 
is given up to a criticism of the results 
of classical education for business men. 
The defects of technical training are dealt 
with! more briefly. The value of his 
criticisms may perhaps be judged by the 
statement “that practically all branches 
of manufacturing business have been 
brought to such a wonderful state of per- 
fection that there is very little chance 
for further improvement in them, even 
by practical men who possess a large 


amount of experience, combined with good 
common sense.” Fortunately for the 
happiness of the world, there are few 
active men who accept this view. 
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The Twenty-sixth Convention of the National Electric Light 


Association. 


The Programme, List of Subjects, Transportation and Entertainment. 


HE twenty-sixth convention of the 
T National Electric Light Association 
will be held in Chicago, Ill., May 
26, 27 and 28. The headquarters will be 
at the Auditorium Hotel. The committee 
in charge are assured a most enthusiastic 
gathering, and with the greatly aug- 
mented membership, this convention bids 
fair to outdo all those that have gone 
before. , , 
Mr. James Wolff has been appointed by 
President Louis A. Ferguson chairman 
of the local reception and entertainment 
committee. This committee has arranged 
to have a general reception in the Audi- 
torium parlors on Monday evening, May 
25, from 8.30 to 10.30. Arrangements 
are also being made for a tally-ho party 
on Tuesday morning for the ladies at- 
tending the convention, to drive to the 
Washington Club, where they will have 
luncheon. After luncheon they will drive 
through the South Park, returning to the 
hotel in the afternoon. A matinee party 
at one of the theatres is contemplated for 
the ladies on Wednesday afternoon. 

The following is a list of the gentlemen 
on the entertainment committee: 

Messrs. James Wolff, chairman, J. W. 
Buell, B. E. Sunny, A. L. Tucker, Homer 
E. Neisz, W. W. Lowd, W. R. Pinckard. 

The following is a list of names of 
gentlemen on the reception committee: 

Messrs. B. E. Sunny, chairman, Sam- 
uel Insull, Edward B. Elliott, Frank L. 
Perry, C. D. Crandall, Truman P. Gay- 
lord, B. J. Arnold, Thomas I. Stacey, 
H. R. Hixon, F. E. Donohue, R. C. P. 
Holmes, F. B. Badt, G. H. Atkin, Francis 
Raymond, J. R. Wiley, A. D. Lundy, 
C. E. Gregory, George C. Bailey, F. W. 
Kohler, W. M. Smith, George B. Foster, 
M. B. Austin, W. S. Goll. 

The following plan has been announced 
for the disposition of business, and read- 
ing of papers: 

Tuesday Morning, May 26—Address 
of President Ferguson. Report of Editor 
of Progress, Mr. T. Commerford Martin. 
Report on Office Methods and Account- 
ing, Mr. W. M. Anthony. | 

Tuesday Afternoon—Paper on “Ad- 
vantages Derived from Use of One 
System of Generation and Transmission 
of Electrical Energy from All Power 
Stations in One Locality,” Mr. Charles 
L. Edgar. Paper on “Standard Ratios 


for Transformers,’ Mr. John S. Peck. 
Paper on “Boiler and Furnace Effici- 
encies,” Mr. A. Bement. Report of Com- 
mittee on Flue Gases, Mr. Henry L. Do- 
herty, chairman. 

Wednesday Morning, May 2?7—Paper 
on “The Young Engineer and the Electric 
Lighting Plant,’ Mr. Charles F. Scott. 
Paper on “Tactful Relations with Cus- 
tomers,” Mr. John W. Ferguson. Paper 
on “Attitude of Employers Toward Be- 
nevolent, Insurance and Educational 
Associations Among Employés,” Mr. 
Arthur Williams. Paper on “First Aid 
Appliances,” Dr. J. D. McGowan. 

Wednesday Afternoon—Paper by Pro- 
fessor Elihu Thomson. Paper on “Steam 
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Turbines,” Professor Wm. IJispenard 
Robb. Paper on “District Heating,” Mr. 
John W. Glidden. Paper on “The Appli- 
cation of Four-Ampere Series Alternat- 
ing Arc Lamps for Street Lighting,” Mr. 
J. Henry Hallberg. 

Thursday Morning—Paper on “Salt as 
a By-Product,” Mr. Alex Dow. Paper on 
“Some Fundamentals of Photometry,” 
Professor H. E. Clifford. Report of 
Committee on Photometric Values of Arc 
Lamps, Mr. Henry L. Doherty, chairman. 
Exhibition and description of the Mat- 
thews integrating photometer, Professor 
Charles P. Matthews. Report on decor- 
ative and sign-lighting, Mr. Arthur 
Williams. 

Thursday Afternoon—Paper on “Rel- 
ative Advantages of Electrical and Me- 
chanical Methods of Variable Speed Con- 


trol for General Power Service,” Mr. Wil- 
liam Cooper. Report of “Theft of Cur- 
rent,” Mr. Robert L. Elliott. Report 
“Unaccounted-For Current,” Mr. L. G. 
Van Ness. Report of Committee on 
Standard Electrical Rules, Captain Wil- 
liam Brophy, chairman. Question box. 
Executive Session—Reports of secretary 
and treasurer, and executive committee, 


election of officers. 

Arrangements have been made with Mr. 
M. C. Roach, general eastern passenger 
agent, New York Central Railroad, for a 
special train of Pullman cars for the use 
of eastern members and delegates attend- 
ing the convention. 

The train is scheduled to run by the 
New York Central & Hudson River Rail- 
road and the Michigan Central Railroad, 
leaving New York on Sunday, May 24 
at 12.50 P. M., Albany at 3.50, Buffalo 
(central time) at 10.50 P. m., Boston. via 
Boston & Albany, at 10.45 A. M., arriving 
at Chicago 2.50 P. m. Monday. The fare 
from New York is $22; return, $6.70. 

The officers of the National Electric 
Light Association are as follows: 

‘iia A. Ferguson, president, Chicago, 


Charles L. 
Boston. 
Ernest H. Davis, second vice- i 
Williamsport, Pa. i iii 
H. Billings, assistant secretary and 
treasurer. 
ae O. Baker, Jr., master of transporta- 
Executive committee, Dudley Farr; 
J. H. Perkins, E. L. Beni oon 
Hewitt, Arthur Williams, D. P, Robinson, 
A. C. Dunham, P. G. Gosler, H. T 
Hartman. — 


Edgar, first vice-president, 


een 
Summer Courses at the Massachu- 
setts Institute of Technology. 

The Massachusetts Institute of Tech- 
nology announces courses for the summer 
term, which will be held during the 
months of June and July. Courses will 
be given in analytic geometry and integ- 
ral calculus, applied mechanics and the 
mechanic arts, including work in the wood 
shop and machine shop ; mechanical draw- 
ing and descriptive geometry; also his- 
tory, modern languages, and physics and 
chemistry. Engineering courses are 
offered in electrical testing, surveying, 
assaying and architectural design. Pro- 
fessional summer courses will be con- 
ducted in several departments, their main 
object being to make the students ac- 


quainted with actual industrial and engi- 
neering operations. 
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The Electric Railroad from Paris to Versailles. 


The Technical Equipment and Engineering Features. 


HE new electric railroad which has 
been recently constructed from 
Paris to Versailles presents many 
interesting features, both in the electric 
equipment of the road and the engineering 
work which was employed in its construc- 
tion. The new line is designed to take 
off a part of the overcrowded traffic of the 
steam railroad leading to Versailles, on 
which it was found impossible to increase 
the number of tracks, owing to local con- 
ditions, and it was decided to construct 
a new line which should have a more di- 
rect route, besides having its terminal 
tation on the bank of the Seine, and thus 
nearer the centre of the city than the 
former station. The new line takes part 
of the traffic of the main lines of Brit- 
tany and Normandy, and also has a large 
suburban traffic which is principally due 
to the central location of the new ter- 
minus. 

A large underground station has been 
constructed for the main terminus of the 
road within the city. The station lies on 
the bank of the Seine at the end of the 
new Alexander III Bridge, and is under- 
neath the wide avenue which passes from 
the bridge to the buildings of the In- 
valides. ‘The lower part lies on a level 
with the banks of the Seine and is some 
twenty feet below the street level. This 
station has been laid out on a large scale 
and has a great number of tracks, some 
of which are used for the electric road 
and the remainder for the tracks of the 
steam railroad which crosses the Seine 
a little further down. The tracks are 
laid in pairs and between each pair is an 
elevated footway which allows the pas- 
senger to enter the cars directly. The 
roof of the station is formed of I-beams 
which are supported by cast-iron columns 
of ornamental design. A part of the foot- 
way overhead is formed of embossed glass 
tiling which serves to light the station. 
Adjoining the underground part is a sta- 
tion building of handsome design, erected 
in two stories, into which the passengers 
enter from the street level and descend 
to the undeiground part by staircases. 
A substation for the lighting circuit is 
contained on the lower floor. It reduces 
the main alternating current which is 
furnished at 5,500 volts to 110 volts di- 
rect current; the voltage is first lowered 
to 220 volts by a set of step-down trans- 
formers. Rotary converters of the Alioth 


By Our Special Correspondent. 


type are used to furnish the lighting cur- 
rent. These machines, three in number, 
have a capacity of 270 amperes and work 
at 480 revolutions per minute. 

The construction of the road within the 
city limits has been made easy, as it lies 
along the bank of the Seine. After leav- 
ing the station the road follows along the 
river in double track, being protected on 
one side by the embankment wall of the 
Seine and on the other by a newly erected 
wall which separates it from the river. 
The steam railroad uses the same tracks 
for a certain distance and then branches 
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which is somewhat shorter than the steam 
railroad. 

The long series of viaducts which has 
been constructed gives the new road a 
unique and somewhat picturesque aspect. 
The viaduct construction was decided upon 
owing to the fact that the ground lies not 
far from the city limits and is either built 
upon or is expected to be so in the future, 
and thus the viaduct would occasion a 
smaller loss of ground than the embank- 
ment, and the latter would have been 
difficult to construct owing to the slippery 
nature of the soil. The construction of 


THE TRACK AND CONDUCTOR SYSTEM, ENTRANCE TO THE MEUDON TUNNEL, PARIS- 
VERSAILLES ELECTRIC RAILROAD. 


off to the right. At the Champ-de-Mars 


a number of side tracks lead to the main 


yards of the company where are located 
the extensive erecting and repair shops 
and a number of tracks for accommodating 
the locomotives and cars. Here is also 
located one of the three substations for 
supplying the line. Outside the city 
limits the road traverses a flat country, 
for the most part upon a series of viaducts 
and embankments, continuing to the long 
tunnel which has been constructed at 
Mendon. After passing the tunnel the 
road continues on a series of slight em- 
bankments to Versailles which is the ter- 
minus of the line, using the station which 
has been already erected for the Paris- 
Versailles steam railroad. The total 
length of the electric road from the In- 
valides station to Versailles is 10.5 miles, 


the viaducts, which represent a total 
length of 1.4 miles, including 0.45 mile 
of embankments which separate them, has 
been unusually difficult owing to the na- 
ture of the soil, which is here a plastic 
clay of a slippery nature. Below the clay 
lies a bed of chalk which contained a 
series of superposed galleries for the ex- 
traction of the material. These galleries 
had to be either filled up or lined with 
masonry. In some cases the foundations 
of the viaducts go down as low as fifty 
feet. The quicksands of the Seine region 
which exist here, consisting of fine sand 
charged with water, occasioned considera- 
ble trouble in placing the foundations. 
One of the viaducts is shown in the en- 
graving. 

The greatest difficulty in the construc- 
tion of the road lay in the piercing of the 
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long tunnel at Meudon, which comes after 
the series of viaducts. The tunnel 
measures 2.1 miles in total length. The 
greater part of the strata composing the 
hill down to 150 to 200 feet depth con- 
sist of sands, and the base of the sand is 


THE SUBSTATION, 


water-bearing for a thickness of fifty to 
sixty feet, thus forming a quicksand in 
which it became very difficult to work. A 
special method had to be used here, and 
the masonry of the tunnel was increased 
in some cases to five feet thickness, to re- 
sist the enormous pressure which is 
exerted upon it. The cost of the Meudon 
tunnel, exclusive of the track, is estimated 
at $2,000,000. A view of the tunnel is 
shown in the photograph. The cost of 
constructing the first 6.8 miles of the 
road is figured at $5,200,000, or $760,000 
per mile, exclusive of the electric equip- 
ment. 

The railroad company has adopted two 
different systems of traction, one consisting 
in the use of a heavy electric locomotive of 
special construction, which draws a train 
made up of the standard cars of the Ouest 
Railroad. The company is also building 
a number of motor cars which resemble 
the type of car which is in use on the 
Paris Metropolitan and the same practice 
is used in making up the trains, employ- 
ing two or more motor cars per train. 
The locomotives proper, which have been 
built by the Société de Locomotion Elec- 
trique, are of the type shown in the en- 
graving. The locomotive is of square 
build, and is mounted upon two trucks of 
two axles each. It has a motorman’s cab 
at each end, containing the controllers 
and apparatus. The remaining space in 
the middle, which is reached by a double 
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folding door, is used for carrying baggage 
and has a capacity of six tons or more. 
The locomotive measures forty-two feet in 
total length between buffers and twenty- 
two feet between the centres of the trucks. 
The latter are of the double-axle type and 
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PARIS-VERSAILLES ELECTRIC RAILROAD. 


measure eight feet eight inches between 
axles, with a wheel diameter of fifty-two 
inches. The total weight of this type of 


7 


is 
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alike as to external appearance, but use 
three different types of motors. Four of 
them are equipped with the single-reduc- 
tion motors of the Postel-Vinay type, 
with elastic coupling, and the remaining 
six use gearless motors. Three of the 
latter use Westinghouse motors and the 
others the Brown-Boveri type. These 
two motors are of octagonal shape and 
are similar in appearance. The locomo- 
tives have a normal capacity of 125 horse- 


THe VrapucT, PArIs-VERSAILLES ELECTRIC 
RAILROAD. 


power, with a maximum of 200; they 
were designed to draw a train of 100 tons 
at a speed of twenty-seven miles an hour 
on a continuous grade of one per cent, but 
in fact are capable of drawing a 140-ton 
train at thirty-two miles an hour. The 
motors are connected to the driving shaft 
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Tue ELECTRIC LOCOMOTIVE, PARIS-VERSAILLES ELECTRIC RAILROAD. 


locomotive is fifty-five tons. Each loco- 
motive is equipped with four motors, 
having one mounted on each axle; the 
motors can be connected by the controller 
in series of two groups in parallel, or all 
four motors in parallel. 

There are ten of these locomotives in 
use on the road at present; these are all 


by elastic coupling. In the case of the 
gearless motors the armature is mounted 
on a hollow steel shaft through which 
passes the axle of the locomotive. The 
steel shaft carries at each end a triangu- 
lar plate to the points of which are at- 
tached a set of coiled springs which con- 
nect the plate to three points on the 
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wheel. For the single-reduction motors 
the same principle is used, but the arma- 
ture, instead of being mounted directly 
upon the hollow shaft, drives it by a pair 
of gears. In this case the bearings of the 
hollow shaft are solid with the motor 
body. This combination of springs se- 
cures a good suspension of the motor and 
gives it an easy running. Two systems 
of controller are used on the locomotives. 
Those which use the Postel-Vinay motors 
have controllers of the same make, using 
a single main cylinder which makes the 
connections for the four motors; they are 
provided with a magnetic blowout. A set 
of switches is used to throw the different 
motors in or out of circuit. The remain- 
ing six locomotives use controllers of the 
Westinghouse pattern, of the series- 
parallel type with two cylinders, which 
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now in use, the company is building a 
number of motor cars of the type shown 
in the engraving. These are long cars 
which closely resemble the new passenger 
cars which are in use on the Ouest Rail- 
road on its branches within the city lim- 


its. The space used for the motorman’s - 


cab and the controlling apparatus occu- 
pies about half the length of the car, and 
the remainder is fitted out with seats for 
the passengers. There is also a small 
cabin in the rear which contains an air- 
brake handle and part of the apparatus. 
On this type of car the Sprague and 
Thomson-Houston systems are used. The 
car equipped with the Sprague motors 
and apparatus uses a semi-parallel con- 
troller which is placed horizontally in the 
rear of the cab and is operated by a small 
motor. The main controller handle, 
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are operated at the same time by a single 
handle, also provided with a magnetic 
blowout. The starting resistances are 
contained in four boxes which are mount- 
ed in the cabin and are ventilated by 
shutters opening to the outside. The elec- 
tric outfit includes an automatic circuit- 
breaker, lightning arrester and different 
measuring instruments. The controller 
is mounted in the centre of the cabin in a 
box two feet square and three feet high. 
The locomotives are provided with air- 
brakes and the air is supplied by a Chris- 
tensen air-compressor set mounted in the 
cab and driven by an electric motor. The 
main air reservoir has a volume of fifty 
cubic feet. The current is taken from the 
rail by four rubbing contacts which con- 
sist of two pointed pieces pressed by 
springs against the rail. 

Besides the ten locomotives which are 


mounted in the front of the cab, operates 
a series of electromagnets which in turn 
throw on the various circuits of the motor 
which operates the controller cylinder. 
The current is reversed by an independ- 
ent device which operates an electro- 
magnetic relay. Most of this apparatus is 
of the American type, and need not be 
described in detail. The engraving shows 
the inside of the front cabin on one of the 
Sprague cars. The cab is reached by a 
pair of folding doors at either side. The 
front part, having three windows, is pro- 
vided with a bench containing the operat- 
ing handle of the controller, with the air- 
brake lever on the right and a hand-brake 
in the centre. In the rear part is mounted 
an automatic circuit-breaker and the con- 
troller cylinders, resistances, ete., while 
the remaining space is used for the bag- 
gage. Another photograph shows the car 
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lifted off the truck and the method of 
mounting the motors on the axles. 

In the car equipped with the Thomson- 
Houston system the controller is like that 


THE INTERIOR OF THE CAB, SPRAGUE CAR, 
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which is used on the street railway cars, 
but is of smaller size; it sends the current 
into a set of relays which makes the dif- 
ferent combinations of the motor circuits. 
The train on the Sprague system is made 
up of nine cars, of which three are motor 
cars of the above type. When the train 
is complete the two motor cars oc- 
cupy the ends of the train, while the third 
is placed in the middle. The weight of 
the motor cars is 140 tons empty or 190 
tons when fully loaded. The smaller 
trains use only three cars in all, with the 
motor cars placed at the ends. The 
Sprague motor cars are mounted on two 
trucks, one of which is equipped with 
two motors, one on each axle. The train 
made up on the Thomson-Houston sys- 
tem uses eight cars in all, with two motor 
cars at the ends. In these cars each axle 
of the two trucks is provided with a motor; 
their exterior appearance is the same as 
the former. These cars weigh 125 tons, 
or when loaded 175 tons. 

The current for the motors is collected 
by rubbing contacts from a third rail 
which is placed at two feet outside of the 
track and at eight inches higher level. 
The rail is of the double-head pattern, 
weighing 46.8 kilos per metre, and is 
mounted upon steel supporting pieces 
with a brace support at each side. It is 
insulated by blocks of paraffined wood 
which are mounted on the ties, a certain 
number of which are increased in length 
for this purpose. In order to carry out 
the repairs easily, the rail is sec- 
tioned every 1,000 metres and separated 
at these points by an insulating piece. 
The section switches are placed in cast- 
iron boxes and can be worked from the 
ground by a pedal. The rail is protected 
at the points near the stations by a wood 
covering which partly encloses it. The 
construction of the rail and its accessories 
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has been carried out by the Société de 
Locomotion Electrique. 

The line is supplied with current from 
three substations, one of which is located 
at the Champ-de-Mars depot, the second 
near the Meudon tunnel, and the third 
at Viroflay, between the tunnel and the 
Versailles terminus. These three sta- 
tions, one of which is illustrated in the 
engraving, are quite similar in. appear- 
ance and in the electric equipment for 
supplying the third-rail circuit. The 
Champ-de-Mars station also has a set of 
machines for the lighting circuit. The 
substations receive the triphase current 
from the main generating station, which 
is supplied at 5,500 volts and twenty-five 
cycles and transform it into direct cur- 
rent at 550 volts for the traction. Each 
of the stations is equipped with four 
rotary converters, furnished by the Thom- 
son-Houston Company and built at its 
Paris shops. Each of the converters is 
supplied by a set of three step-down trans- 
formers, connected one per phase, which 
lower the main potential to 340 volts be- 
fore sending it into the rotary converters. 
The latter deliver 550 volts direct cur- 
rent. To each set, consisting of a rotary 
converter and its transformers, is added 
a reactance coil for the automatic com- 
pounding of the converters according to 
the variations of load, and also an induc- 
tion regulator for the triphase current 
which allows of raising or lowering the 
voltage by fifteen per cent of the normal. 
The rotary converters are disposed along 
the axis of the building and are six-pole 
machines compound-wound, working at 
500 revolutions per minute; each has a 
capacity of 300 kilowatts, which may be 
raised for a short time to 450. On the 
left-hand side is the switchboard and on 
the right the transformers and regulators. 
The transformers are of the air-cooled 
pattern and are ventilated by a blower 
operated by a non-synchronous motor 
(seen in the foreground) and placed at 
each end of the supporting table. Be- 
tween the second and third machines is 
placed a starting group, which is com- 
posed of a non-synchronous motor of 
sixty horse-power, direct-coupled to a di- 
rect-current generator. This group fur- 
nishes eighty amperes at 550 volts, which 
is quite sufficient for starting the main 
converters and bringing them into 
synchronism with the line. Part of the 
switchboard will be observed on the left. 
It has a set of four marble panels for the 
alternating current, one for each group, 
followed by a direct-current panel for 
each of the rotary converters. A separate 
panel is used for the starting set. The 
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Champ-de-Mars substation also contains 
a set of rotary transformers which are 
used exclusively for the lighting circuits 
of the line and the different stations and 
shops. These consist of three direct- 
coupled sets furnished by the Alioth 
Company, of Lyons. They transform the 
main current of 5,500 volts into direct 
current at 110 volts for the lamps. These 
machines have a capacity of fifty kilo- 
watts each and operate at 480 revolutions 
per minute. 

The high-tension alternating current 
is supplied to the substations from the 
large central station which has been 
erected on the Seine outside the city 
limits at Moulineaux. This station is 
one of the largest in France and will be 
described in detail in a second article. It 
contains nine direct-coupled alternators 
of the Westinghouse pattern, of 800-kilo- 
watt capacity, besides four exciter groups. 
These machines are driven by horizontal 
engines of the Dujardin and Garnier 
types, and deliver high-tension current at 
5,000 volts. C. L. Duranp. 

Paris, May 2. 


Independent Telephone Association 
of the United States. 

Tha next annual convention of the In- 
dependent Telephone Association of the 
United States will be held in Chicago, 
Ill., June 24 and 25. Mr. J. B. Ware, of 
the Interocean Telephone Company, Elli- 
cott square, Buffalo, N. Y., is in charge 
of the preliminary arrangements, and the 
remarkable growth and splendid financial 
condition of the independent interests 
throughout the country, assure a profit- 
able and enthusiastic convention in Chi- 
cago next month. 


Opening of the Mersey Railway. 

The Mersey Railway has recently been 
converted from steam to electric, and was 
thrown open to the public Sunday, May 
3. 


Preceding the formal opening, an elec- 
tric train carrying guests was run over 
the road making a trip over the entire sys- 
tem. For some weeks past the electric 
trains have been running in between the 
schedule steam trains, in order to test 
the system under working conditions and 
also to train the men. The last steam- 
propelled train passed over the line at 
midnight on May 2. A three-minute 
schedule has been established between 
Liverpool and Birkenhead. 

The road has been converted from 
steam into electric without any inter- 
ruption to the service, although the line 
carries aout ten million (10,000,000) pas- 
sengers per year and the permanent way 
had mostly to be relaid. The new system 
was approved by the Board of Trade on 
April 3. l 


715 


ANNUAL CONVENTION OF THE AMERI- 
CAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


PLANS FOR THE GATHERING AT NIAGARA 
FALLS, N. Y. 


The annual convention of the Ameri- 
can Institute of Electric Engineers will 
be held at Niagara Falls, N. Y., June 29 
to July 3. 

The general arrangement of the con- 
vention is such that the mornings from 
9.30 to 1.30 will be devoted to the pre- 
sentation of papers, while the afternoons 
and evenings will be devoted to the in- 
spection of places of technical and his- 
torical interest. Excursions to various 
localities in and about Niagara Falls will 
be arranged for the members of the In- 
stitute and their guests. Papers for the 
convention will be presented in the fol- 
lowing order: On Monday morning, 
President Scott’s address, followed by 
papers and discussion relating to the scope 
and development of the Institute, with 
particular reference to local organization. 
Tuesday morning, the presentation of 
topics relating to railroading. On Wed- 
nesday, long-distance power transmission. 
On Thursday, miscellaneous topics. And 
on Friday, a joint meeting with the So- 
ciety for the Promotion of Engineering 
Education. 

Mr. H. W. Buck, of the Niagara Falls 
Power Company, has been appointed 
chairman of the Niagara Falls local com- 
mittee and will have general charge of 
all local details, such as the arrangements 
for entertainment and receptidn, loca 
transportation and the accommodation 
of the members. 

The attractions in and about Niagara 
Falls appeal to the scientist and the en- 
gineer in many ways. 

Excursions of technical and engineer- 
ing interest will be paid to various manu- 
factories and power plants in Niagara 
Falls and Buffalo. Some of these are the 
Niagara Falls Power Company, the Cana- 
dian Niagara Power Company, the Car- 
borundum Company, the Niagara Falls 
Hydraulic and Power Company, the At- 
mospheric Products Company. In Buffalo 
the points of interest will be the Great 
Northern elevator, the Dakota elevator, 
the Buffalo Dry Dock Company, the 
Cataract Power and Conduit Company’s 
terminal house, the Buffalo General Elec- 
tric Companv’s power station, the Lacka- 
wanna Steel Company’s mammoth works, 
the Bell Telephone Company’s headquar- 
ters. 

Transportation arrangements are in 
the hands of a committee of which Mr. 
E. H. Mullin, 44 Broad street, New York, 
is chairman, with Mr. E. B. Katté, of 
the New York Central Railroad, and Mr. 
L. S. Boggs, of the International Rail- 
way Company, Buffalo, as associates. . 
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The Annual Meeting of the American Institute 


HE annual meeting of the Ameri- 
can Institute of Electrical Engi- 


neers was held at 12 West Thirty- 
first street, New York city, Tuesday, May 
19. Secretary Pope announced the elec- 
tion of 140 associate members, and that 
the following associates had been trans- 
ferred to full membership: Messrs. M. J. 
Wightman, C. O. Poole, H. T. Hartman 
and R. 8. Kelsch. The report of the 
board of directors for the fiscal year end- 
ing April 30, 1903, was presented. This 
reviews briefly the work of the year, call- 
ing attention to the new lines of activity, 
particularly in establishing local organi- 
zations and granting privileges to students 
who are pursuing electrical subjects. A 
summary of the membership shows that 
on April 30 there were 2,229 total mem- 
bers, this being an increase of forty-four 
per cent over the previous year. During 
the fiscal year 865 associates were elected. 
The financial report shows that the assets 
of the Institute are $40,599.69. This does 
not include certain donations made to 
the Institute, but which have not been 
turned over to the treasurer, as their ap- 
plication has not been definitely decided 
upon. The receipts during the year were 
$30,181.25; of this, $29,559.67 has been 
expended. The Institute expenses have 
increased materially over the previous 
year, due to the new lines of work taken 
up. A balance of $2,006.75 remains. 

The election of officers for the follow- 
ing year was announced as follows: 
President, Bion Joseph Arnold; vice- 
presidents, Calvin W. Rice, W. 8. Bars- 
tow and Ralph D. Mershon; managers, 
Samuel Sheldon, A. H. Armstrong, W. C. 
L. Eglin and G. F. Sever. 

President Scott reported upon the 
progress which had been made toward se- 
curing a building, reviewing the work of 
previous years and the hopes of the Insti- 
tute to unite with other engineering so- 
cieties in securing an engineering build- 
ing. He spoke briefly of the offer made 
by Mr. Andrew Carnegie to give the en- 
gineering societies $1,000,000 to erect a 
suitable building, on the condition that 
these societies provided a site. He re- 
ported the action which had been taken, 
by a conference committee composed of 
three members from each of the engineer- 
ing societies, and outlined the resolutions 
which had been drawn up to be presented 
by the various bodies interested. These 
were in effect an acceptance of the gift, 
with an expression of appreciation for 
Mr. Carnegie’s interest and generosity ; 


an agreement on the site on Thirty-ninth 
street; appointing a committee of three 
from each organization, the whole to con- 
stitute a conference committee; and giving 
the committee authority for carrying out 
the work. The board of directors of the 
Institute adopted these resolutions and 
appointed the following as members of 
the conference committee: President 
Charles F. Scott; president-elect Bion J. 
Arnold and Dr. S. S. Wheeler. 

He then presented a resolution drawn 
up by the directors, to be voted upon by 
the Institute, which endorsed the action 
of the board of directors. This resolu- 
tion was adopted unanimously. 

Secretary Pope then read letters from 
noted members of the Institute, express- 
ing their approval of this action. The 
following subscriptions to the fund for 
securing the site for the building were 
announced: Mr. Frank J. Sprague, 
$2,000; Professor Elihu Thomson, 
$9,000; J. G. White, $1,000, and offers 


' to raise this to $2,500 if sufficient sub- 


scriptions are obtained to secure the 
property free of mortgage; Westinghouse 
Electric and Manufacturing Company, 
$5,000. A message was sent to Mr. Carne- 
gie by cable, assuring him of the accept- 
ance of the Institute and expressing grati- 
tude for his generous gift. 

The papers of the evening were then 
taken up. President Scott introduced 
the subject in a few words, showing the 
important part played in dynamo develop- 
ment by the use of electromagnets. He 
described the various methods of field ex- 
citation and of compensating for the effect 
of load. Some of the problems presented 
to the designer in this work were very 
complicated and intricate. 

Mr. B. A. Behrend abstracted his 
paper, entitled “The Experimental Basis 
for the Theories of the Regulation of Al- 
ternators.” This paper will be printed in 
full in a later issue. 

Mr. Comfort A. Adams then abstracted 
a paper, giving results of an experimental 
study of the Heyland machine as motor 
and generator. This paper described the 
Heyland type of machine, explained the 
reactions which take place within it, 
gave the theory of its operation, explained 
the conditions under which this machine 
had been tested, both as a motor and a 
generator, and gave results of many tests. 
His conclusions in regard to the future 
of this type of machine were summed up 
as follows: The chief advantages of this 
type of alternator are non-synchronous, 
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ease of paralleling; automatic compound- 
ing for all power-factors; short air-gap, 
small exciting power; no exciter required; 
economy of material; and the disadvan- 
tages are commutator, this is prohibitive 
in low-speed machines; more complicated ; 
much greater first cost per pound of ma- 
terial; natural ventilation poor. 

The automatic compounding is of little 
value in a large central station, and the 
exciting power can not well be reduced 
below that of good synchronous machines. 

The higher price of materials and lower 
price of labor in Europe may make a 
success there out of what would be very 
doubtful here. 

The Heyland generator is naturally, 
for commutator reasons, a high-speed 
machine with a small number of poles, 
and may prove useful in connection with 
steam turbines, although the high com- 
mutator velocity may be troublesome. 

Mr. G. S. Dunn then abstracted a 
paper prepared by Mr. A. S. Garfield, 
which described the Latour method of 
compounding self-excited alternating- 
current generators for variation in load 
and in power-factor. The theory of the 
machine was given concisely and its action 
discussed. There are two methods of 
operation; first, with the speed of rotation 
of the field structure constant, the ma- 
chine will operate at constant terminal 
voltage, but at variable frequency. With 
a change in construction, it is possible 
to obtain a machine which will give a con- 
stant frequency and which will compound 
for variations in output and power-factor 
in one or all of the phases. Commenting 
upon the objections which might be raised 
to the presence of a commutator, it was 
noted that upon all the machines which 
have been constructed, commutation has 
been perfect. Pulsations in the magnetic 
flux are dampened by the field-winding. 
The dimensions of the commutator may 
always be made small by a proper choice 
of the exciting voltage. 

Owing to the lateness of the hour, the 
discussion on these papers was very brief. 
Mr. Adams confirmed the conclusions 
drawn by Mr. Behrend. Mr. Waters 
rather took issue with Mr. Behrend’s use 
of the Kapp diagram, but agreed with 
him ås to the unsatisfactory results which 
the usual methods of computing arma- 
ture drop gave. In reply, Mr. Behrend 
said that the design of electrical machin- 
ery was an art and not a science, and, 
therefore, the designer was forced to have 
recourse to empirical formule. 
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BION JOSEPH ARNOLD. 

The career of Bion Joseph Arnold has 
much in it to encourage the young en- 
gineer. Spending his early life under 
conditions which would have discouraged 
most young men having ambitions to be- 
come engineers, seems in no way to have 
damped his ardor. Living on the 
Nebraska prairies when there was not 
even a mile of railroad in the state, and 
urged by his father to prepare himself 
to follow the law, his love for things 
mechanical was so deep that in spite of 
all drawbacks he stands now, at the age 
of forty-two, among the leading engi- 
neers of this country. 

Mr. Arnold was born in Grand Rapids, 
Mich., in 1861, and his family moved to 
Ashland, Neb., in 1864. Here he re- 
ceived his early education at the public 
schools. During his youth he made many 
models of machinery, among them being 
a steam engine and a complete and oper- 
ative miniature locomotive. Realizing 
that he was best suited to become an en- 
gineer, he entered the University of 
Nebraska in 1879 and for one year studied 
engineering there. The following year he 
entered Hillsdale College, Michigan, 
taking a scientific course and re- 
ceiving the degree of bachelor of 
science in 1884, taking a prize in 
mathematics. Three years later from 
the same institution he received the 
degree of master of science. In 1888 he 
was following a post-graduate course in 
electrical engineering at Cornell Uni- 
versity. In 1897 he received the degree 
of electrical engineer from his old col- 
lege, the University of Nebraska, his 
thesis being a dissertation upon the de- 
sign of electrical power stations. This 
thesis was presented in a course of eleven 
lectures at the university and it took up 
in detail the various problems and solu- 
tions of power station engineering. 

After graduating from Hillsdale Col- 
lege he was made general agent for an en- 
gine company for two years, thus gaining 
a good business experience. He was then 
engaged as a draftsman for the Edward 
P. Allis Company, of Milwaukee, but left 
that company to become general designer 
of the Iowa Iron Works, Dubuque, Iowa. 
Later he was engaged with the Chicago, 
St. Paul & Kansas City Railway Com- 
pany as a civil engineer and later as 
mechanical engineer for the same road. 
He left this position in 1888 to follow 
the course in electrical engineering at 
Cornell. After leaving Cornell Mr. 
Arnold was put in charge of the St. Louis 
office of the Thomson-Houston Company, 
which position he held for two years, and 
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then went to Chicago to act as consult- 
ing engineer in the same company. Mr. 
Arnold retained this position after the 
consolidation of the Thomson-Houston 
and the Edison General Electric Company 
into the General Electric Company. Next 
he established himself as a consulting en- 
gineer in Chicago and since this time he 
has been identified with many important 
undertakings and large pioneer engineer- 
ing work. In 1893 he was engineer for the 
Intramural Railway power plant at the 
World’s Fair in Chicago. This plant at- 
tracted much attention as direct-connected 
units were used. 

One objection which had been raised 
against stations of this type was the in- 
ability to operate more than one generator 
from any one engine; to get over this 
difficulty the Arnold power system was de- 
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vised, a system which has been used by its 
inventor with much success in many in- 
stances. By mounting two generators be- 
tween two engines and by means of four 
couplings, either engine may be made to 
drive either or both generators. As the 
power of these machines was frequently 
large, it was not thought desirable to use 
friction clutches, and to meet this end 
Mr. Arnold designed his magnetic clutch. 
Clutches of this type have been built and 
used for transmitting powers up to 3,000 
horse-power. 

Mr. Arnold has been a firm believer in 
the use of storage batteries, and it is 
largely through his confidence that accu- 
mulators hold to-day such an important 
position in electrical power stations. 

A typical example of Mr. Arnold’s 
work is the electrical equipment of the 
Chicago Board of Trade Building; in 
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this plant Mr. Arnold installed his power 
system and by means of a storage bat- 
tery he demonstrated that it was perfectly 
feasible to drive from one engine all the 
lights, motors and elevators of a large 
building. 

Mr. Arnold has always been active in 
the development of electric railways, and 
a noteworthy example of his work in this 
line was the equipment of the Chicago 
& Milwaukee Electric Railway. The con- 
ditions there obtaining induced him to 
propose the use of alternating-current 
transmission with substations containing 
rotary converters and storage batteries. 
His plans for this line gave rise to so 
much criticism that he took the contract, 
building and equipping the road along the 
lines he had laid down, and he had the 
satisfaction of witnessing the success of 
his plans, and has since seen the adoption 
of this system on many other railroads. 

Another line of railway work has re- 
ceived a good deal of attention and sup- 
port from Mr. Arnold; this is the use of 
alternating-current motors for operating 
trains. Realizing the difficulties of using 
directly any of the types of alternating 
motors which were to be had in the 
market, Mr. Arnold devised a system by 
which he believes these difficulties have 
been overcome. The system consists of 
a single-phase alternating-current motor, 
driving the car and an air compressor. 
The compressed air is stored up and can 
be used to aid the motor in starting the 
car, and for moving it over sections of the 
road where it is impracticable to carry 
the conducting wires. The system has 
been entirely worked out and tested upon 
a railroad built by Mr. Arnold, and it 
will be soon shown in practical operation. 

Another important piece of railway 
work carried out by Mr. Arnold was the 
report to the Transportation Committee 
of the Chicago City Council upon the re- 
vision of the street railways in that city. 
The report was probably the most com- 
plete work of this kind that had ever been 
carried out; it discussed various prob- 
lems encountered there, conditions at 
present, and a forecast of the conditions 
which might be expected within the next 
fifty years; it gave detailed plans for a 
revision of the present systems such as 
would enable them to handle effectively 
the traffic of that city. When the New 
York Central Railroad decided to adopt 
electricity for operating its lines within 
the city of New York, Mr. Arnold was 
made one of the commission for preparing 
the plans. The work to be done here is 
to operate all the suburban traffic elec- 
trically and to move all the through trains 
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for about thirty-five miles from the ter- 
minal on Manhattan Island. 

Mr. Arnold is a member of various en- 
gineering and technical organizations and 
has served these on many occasions in an 
oflicial capacity. He was one of the rep- 
resentatives of the American Institute of 
Electrical Engineers at the International 
Congress in Paris in 1900. He is trustee 
of the Western Society of Engineers and 
is one of the charter members and first 
directors of the Technical Club, of Chi- 
cago. He is a member of the American 
Association for the Advancement of 
Science; of the American Society for the 
Promotion of Engineering Education; 
Chicago Automobile Club; Union League 
Club, of Chicago, and of the Transporta- 


tion Club, of New York. He has served 
the American Institute in various capaci- 
ties and at its recent meeting was elected 
president for the coming year, Mr. 
Arnold being the first western engineer to 
receive this honor. His personal charac- 
ter is such as has drawn to him many 
warm friends and to excite the admira- 
tion and regard of all who come in con- 
tact with him. His career has been one 
which can not fail to interest and inspire 
the young engineer. 
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Plans for the Electrification of the 
New York Central. 

Work has been going on steadily in 
perfecting the plans for the New York 
Central terminals. The enabling bill has 
been signed by Governor Odell and this 
leaves thirty days before submitting the 
plans to the Board of Estimate. After 
this has been approved, there will be 
another thirty days in which to commence 
work. 

The plans contemplate the electrical 
operation of all the suburban trains by 
the multiple unit system and the through 
trains by means of electric locomotives 
for about thirty-five miles from the ter- 
minal. It is expected that arrangements 
will be made with the Interborough Rapid 
Transit Company by which the suburban 
trains will run through the New York 
subway to the lower end of Manhattan 
Island. 

The through trains will be drawn by 
electric locomotives as indicated above. 
The specifications for these are out and 
are rather general. ‘The locomotive may 
be operated either by direct or alternating 
currents, the system being left to the bid- 
ding company. 

The work at the terminal will com- 
mence with lowering the yards along Lex- 
ington avenue from Forty-fifth to Forty- 
sixth street; then the work of installing 
the electrical system will be taken up. The 
terminal building will be reconstructed 
so as to adapt it to the new conditions. 
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The enabling bill allows the company five 
years to complete improvements, but it is 
hoped that the system will be in operation 
before that time. 


The Branly Coherer. 

In an interview which the writer had 
not long ago with Dr. Edouard Branly 
in regard to the new coherer which has 
been lately described, he states that this 
coherer, formed simply of a contact be- 
tween two surfaces, is much more sensi- 
tive than the filing tube form, and in fact 
in some experiments he found it was even 
five times as sensitive as the ordinary 
forms; that is, it could be made to work 
with accuracy at five times the distance. 
After making a great many experiments 
with different coherers using metal 
filings, he arrived by successive degrees 
at the present simple form. Dr. Branly 
states that he first brought out the 
coherer in 1890, when he gave an account 
of his results to the Academie des Sciences. 
In these experiments he used a tube 
filled with metal filings placed between 
two metal rods, which had at first a high 
resistance, but upon forming a spark from 
a Wimshurst or Holtz machine in the 
vicinity produced a strong deviation of 
the galvanometer, the resistance being 
lowered from several million ohms to 
2,000, and even 100 ohms; the effect was 
permanent, but can be restored by a 
shock. Starting with a few yards dis- 
tance he made it work as far as twenty 
yards, through the partitions of the 
building, in his first experiments. As to 
how he came to make the discovery of 
the coherer, he states that the starting 
point was the observation which he made 
upon thin metallic layers, and he first 
attributed their change of resistance to 
the ultra-violet hght of the spark. The 
first experiments were made with platin- 
ized glass plates, and from this a long 
series of researches led to the filing tube. 
His new coherer returns somewhat to the 
elementary form, using an imperfect con- 
tact between a bright and an oxidized 
metal; such a microphonic contact has, 
however, nothing to do with that of 
Hughes, who never observed a variation 
of resistance due to an electric discharge 
at a distance. As to why he did not in- 
vent the system of wireless telegraphy, he 
states that he was exclusively occupied 
with the scientific side of the question 
and wished to find out the cause of the 
phenomenon, and thus did not take up 
the question of its practical application, 
or the construction of the necessary ap- 
paratua For this the credit must be 
given to Marconi, and Dr. Branly is the 
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first to recognize the fact, claiming, how- 
ever, to have discovered the germ of the 
system and without which none of the 
later inventions could have been made. 


C. L. DURAND. 
Paris, May 2. 


Annual Report of the Wire Depart- 
ment of the City of Boston. 

The annual report of the Wire Depart- 
ment of the city of Boston for the year 
1902, gives in detail all the work which 
has been done during the past year, par- 
ticularly with reference to placing the 
wires underground, and in moving the 
conduits to allow for the East Boston tun- 
nel. A large map shows the work which 
has been planned for the coming year. 
There is also a summary of fires and mis- 
cellaneous troubles, due to electricity, and 
accidents. 


b 

Bettel’s process is the electrical precipi- 
tation of gold or silver on zinc shavings, 
using a coated lead anode, the current 
being of such volume that a tension is 
produced higher than the back electromo- 
tive force between zinc and oxygen in a 
cyanide solution of whatever strength 
may be used. The zine does not appre- 
ciably dissolve; and the gold, once pre- 
cipitated, never redissolves. In the boxes, 
solution can be put through continuously, 
if required, for three months without at- 
tention, provided a constant current be 
maintained and the solutions entering the 
boxes are filtered. If zinc be present in 
the solution it is precipitated as a floccu- 
lent sponge carrying some gold; a filter 
interposed between the boxes and the 
sump is therefore occasionally required. 
The zine, when taken from the boxes, has 
a jet black appearance, and is in condi- 
tion to transfer to extractor boxes of the 
sands plant, using ordinary zinc precipi- 
tation. The Betty or zinc-lead process 
consists of the ordinary zinc process, the 
zine being lead-covered by dipping in 
strong acetate of lead solution and a 
strong solution allowed to flow into the 
head of the box to promote electrical 
activity of the zinc-lead couple. The 
zinc-lead couple retains its activity for a 
time, varying with the impurities con- 
tained in the solution. In solutions satu- 
rated with zine ferrocyanide the process 
may only be effective for forty-eight 
hours unless a heavy dose of cyanide is 
introduced. At other times it may go 
nearly a month without the effluent being 
higher than nine grains of fine gold per 
ton. The oxidized zine with adhering 
oxides and ferrocyanides is transferred 
to the ordinary zinc extractor boxes, 
where the coating is removed by and dis- 
solved in the strong cyanide solution at 
the expense of the precipitation for the 
time being.—Mining and Sctentific 
Press, San Francisco, Cal. 
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THE DESIGNING OF TELEPHONE !'} 
APPARATUS—XXI11. 


BY W. A. TAYLOR. 


Central Energy Systems—A_ central 
energy system, in its strict sense, is 
one in which all energy for signal- 
ing, as well as for talking, is supplied 
from a central point. Such systems are 
also called common battery exchanges. 
The number of possible combinations of 
circuits in such systems is most numer- 
ous, and it is a poor telephone engineer 
who can not produce one or more such 
circuits, differing in some respects from 
any other in existence. 


There have been many arguments rela- © 


tive to the merits of central energy as 
compared with local battery systems, but 
where properly designed, the central 
‘energy system will compare favorably 
with any local battery exchange. It is, 
of course, true that for toll lines and other 
systems where the lines are quite long the 
common battery idea fails, but it is not 
intended that it shall work on such lines. 
It is only in local exchanges where the 
common battery system is superior. 

The idea of common battery distribu- 
tion is not entirely new. In truth, tele- 
phone engineers have been striving for 
such a scheme almost since the first tele- 
phone exchange was built. The idea of 
a large number of telephones being con- 
nected in multiple with one battery would 
solve a great deal of the expense attend- 
ant to a local battery system. The tele- 
phones would be much simpler, as there 
would be no generator and the expense of 
inspection could also be largely reduced. 
How to attain this result was not really 
solved until the storage battery became a 
commercial success. Previous to that 
time it was possible to create a central 
energy system, but with primary batteries 
the expense became enormous. In addition 
to the expense, there was a great amount 
of cross-talk due to the internal resistance 
of the batteries. Probably the first com- 
mercial central energy system was used to 
operate the transmitters of the operators 
in an exchange. One large cell of storage 
battery was used, to which all the oper- 
ators’ transmitters in the exchange were 
connected as shown in Fig. 59. E repre- 
sents the battery, A, B and C the trans- 
mitters connected to the heavy bus-bars 
D and F. It is very necessary that these 
bus-bars shall be heavy, as well as their 
connection to the battery. The cell of 
battery is of large capacity and of very 
low internal resistance. The large capac- 
ity is to assure low internal resistance. 
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If any appreciable resistance is intro- 
duced into the battery and the bus wire 
connections the operators can hear each 
other. The idea in this case is, of course, 
to prevent the talking of one transmitter 
to the other, and the matter of transmis- 
sion does not enter. If there were a series 
of cells so as to receive sufficient voltage 


to overcome the resistance of impedance 
coils placed in the transmitter leads at 
G, K; H, L, and I, M, some resistance 
could be introduced in the battery circuit. 
In such a case the impedance has a ten- 
dency to prevent any fluctuation in the 
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current passing through the other cir- 
cuits. It is not safe to have much resist- 
ance, even in this case. 

The fact that an internal resistance in 


Fia. 61. 


the battery circuit produces cross-talk be- 
tween the transmitters might lead one to 
the proper method of transmission from 


719 


one telephone to another. Evidently the 
scheme shown in Fig. 59 will not do, for 
when one party talked everybody else 
would hear what he was saying. Suppose 
another transmitter is inserted on the 
same lead as C, with the impedance coils 
I and M between the two poles of the bat- 
tery and the two transmitters. Evidently 
C and N can talk to each other, for their 
battery circuit has a high resistance. 
They will not be heard by parties at the 
transmitters, A and B, because whatever 
of the talking current which passes 
through the impedance coils I and M 
will be short-circuited by the battery 
away from the circuits of A and B. 

We now have a method by which we 
can transmit conversation without being 
heard by any other party except the one 
connected. The diagram is shown in Fig. 
60. In this diagram are shown two cir- 
cuits, one connecting telephones H and 
T and the other telephones s and o. The 
first circuit has the impedance coils A 
and C placed between the two sides of the 
line and the battery; the second circuit 
has the impedance coils K and L like- 
wise placed. These coils afford a passage 
for the current to get to the line, and 
owing to their retarding effect they pre- 
vent the short-circuiting of the undulat- 
ing talking current through the battery. 
Some current will, of course, pass through 
the coil, but it will largely short-circuit 
through the battery. Whatever talk- 
ing current would tend to go out on the 
other lines will be choked back by the 
coils on those lines. 

But how will the change in the current 
at H affect the telephone T and vice versa ? 
This may be explained by a numerical 
case, which will show that whenever there 
is a change in the resistance of line FGH 
there will be a corresponding change in 
line DET. Suppose the resistance of line 
FGH and DET is each one hundred ohms. 
The resistance of the impedance coils A 
and C is fifty ohms each. The battery 
has a voltage of twenty. The total re- 
sistance in the battery circuit, counting 
the battery resistance as zero, would he 
150 ohms. A current of 0.133 ampere 
would flow, half of which (0.066 ampere) 
would flow through each telephone. Sup- 
pose through the action of transmitter 
H the resistance of that circuit is raised 
to 200 ohms, there would then be a total 
resistance of 166.66 ohms interposed in 
the battery circuit and a total current of 
0.12 ampere would flow, one-third (0.04 
ampere) of which passes through H, and 
two-thirds (0.08 ampere) passes through 
T. We then see that the current through 
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T has increased from 0.066 ampere to 
0.08 ampere. In this manner we see 
that any change in one end of a circuit, 
due to fluctuations in resistance of the 
transmitter, causes corresponding changes 
in the current at the other end. The 
larger the change at one end the greater 
the change at the other end. In order 
that the connections may be made with 
any telephone, the impedance coils are 
connected in the cord circuit, making it 
possible to plug into any line without diffi- 
culty. This system is what is commonly 
called the Stone system. It has one very 
grave defect, and that is because of the 
unequal distribution of current between 
lines of different length, the short line 
will rob the longer line of current. In 
order to obviate this difficulty some 
means had to be devised to give each line 
a separate source of current; that is, make 
the two lines independent of each other 
so far as the current supply was con- 
cerned, but continuous so far as the con- 
ductivity of the talking current was con- 
cerned. The first scheme to get around 
this difficulty was by means of a repeat- 
ing coil in the cord circuit. A diagram 
of such a circuit is shown in Fig. 61. 
The repeating coil has the middle of each 
half opened and then connected to a bat- 
tery, that will then really make four coils, 
A, B, C and D. In this circuit the 
method of transmission is seen to vary 
considerably from that of the Stone sys- 
tem. A change in the resistance of the 
transmitter G causes a change in the 
amount of current flowing through the 
coils A and C of the repeating coil; this 
change in resistance and consequent 
change of current cause a change in the 
magnetic field of the coil, and this latter 
change of magnetism induces a current 
into the secondary of the coil B and D; 
this induced current then affects the re- 
ceiver of the instrument F. With this 
system the central energy system became 
a success, and there are many exchanges 
using this identical idea. This circuit 
is what is called the Hayes system. With 
this idea as a basis the Bell companies are 
using an improvement commonly called 
the Scribner circuit. From these be- 
ginnings the modern complex circuits 
have been evolved with all their lamp 
signals and supervisory lamps. In the 
Bell systems the battery for talking is all 
supplied through the windings of the in- 
duction or repeating coils. In other sys- 
tems the current is supplied through the 
various relays of the circuit, some of which 
are in the cord circuit and some in the 
line circuit. 
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New Engineering. Building for the 
University of Pennsylvania. 

Plans have just been completed for a 
new Engineering Building to be located 
at the corner of Thirty-third and Locust 
streets, facing Dental Hall on Locust 
street, Philadelphia, Pa. 

The building is to be 300 feet long 
and 160 feet deep, with a wing fifty feet 
wide on the west end extending forty feet 
further to Chancellor street in the rear. 
It is to be three stories high with a base- 
ment covering about one-third of the area. 
By a suitable scheme of terracing, full 
advantage will be taken of the natural 
downward slope of the ground toward the 
east to convert the basement at that end 
into practically a first story. The total 
floor space available in the building will 
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minating in skylights over the first floor, 
will ensure an abundance of light through- 
out the interior of the building. 

The basement along the front will be 
occupied largely by commodious locker- 
rooms and lavatories and by the neces- 
sary engine and machinery equipment for 
heating and ventilating purposes. A stor- 
age-battery room, to be used in connec- 
tion with the electrical laboratories, will 
be located at the west end. 

Along the eastern side of the building 
the basement will lie entirely above the 
ground level, becoming here virtually a 
first story, as previously stated. The space 
on this side will be assigned mainly to 
various laboratories. The surveying in- 
struments will be kept in a room within 
easy access of a side exit, and this room 
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be approximately 128,000 square feet, dis- 
tributed as follows: | 
Square Feet. 


Basement .........00. 15,600 
First Floor .......... 47,000 
Second Floor ......... 32,600 
Third Floor .......... 32,600 

Total bes Sieidete oid. 127,800 


The construction will be fireproof 
throughout. The exterior will be of dark 
brick with sandstone trimmings, and the 
general architectural treatment and finish 
of the building will be in strict keeping 
with the high standards observed in the 
more recently constructed university 
buildings. 

There will be two principal entrances 
leading to the main hallway which will 
extend over the entire length of the build- 
ing to staircases at both extremities. Two 
light-wells, about eighty bv fifty feet, ter- 


will be utilized also as a geodetic labora- 
tory. The hydraulic and physical testing 
laboratories will be located partly in this 
end of the basement. The remaining 
space will be occupied by a small labora- 
tory for testing brick and by a shop and 
storage room. 


FIRST FLOOR. 


On the first floor, immediately adjacent 
to the main entrances, will be the offices 
of the heads of the departments. 

A spacious laboratory for the testing 
of cements, mortars and concrete will oc- 
cupy the southeast corner. The eastern 
side of this floor will be otherwise oc- 
cupied by the main physical testing and 
hydraulic laboratories, both extending 
partly into the basement, as previously 
stated. On the west end, opening out of 
the main hall, will be an instrument-test- 
ing room for the calibration of indicators, 
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thermometers, calorimetric work with 
fuels, etc., and beyond that an electrical 
standard room for the comparison and 
correction of electrical testing apparatus 
of every variety. The remaining me- 
chanical and electrical laboratories will 
be situated on a floor four feet below the 
entrance hall. 

The central space under the skylights, 
about 200 by 50 feet, will be utilized en- 
tirely for workshops. In the western end 
will be a foundry equipped with a small 
cupola, brass furnaces and light crane for 
handling flasks and ladles. A moderate- 
sized sand-floor in the centre, and a small 
core oven and benches around the out- 
side, will complete the equipment. 

The woodworking and pattern shop will 
extend to the middle of the building and 
will be divided into two parts, the one in- 
tended for beginners and the other for 
students engaged on pattern work. 


The tool room supplying the wood and 
iron shops will be placed directly at the 
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of the building will be a studente’ assem- 
bly room with about 2,500 square feet of 
floor space. Instructors’ rooms will be 
provided along the south side of the light- 
wells. 

The rear portion of this floor for nearly 
the entire length of the building will be 
assigned to drawing rooms. A separate 
room will be allotted to each class and 
an individual desk to each student, so 
that he may have free access to same at 
all hours. 

The extension on the west side will be 
utilized for an alternating-current labora- 
tory, with facilities for two and three- 
phase work and photometric work. An 
instrument repair shop will be adjacent 
to this laboratory. 


THIRD FLOOR. 

A room intended for the use of the en- 
gineering societies, a general supply store 
and the library stack will occupy the 
middle of the front of the building; the 
space along the front being otherwise as- 
signed to classrooms and to instructors’ 
rooms along the south of the light-wells. 

In the east and west wings spacious 


Í Eory wee t 


T t Ky l 
ee SECC CE T 
- i i anitae 


Pee 


721 


Regiment Heavy Artillery N. G. N. Y., 
composed principally of electrical work- 
ers, under the direction of Sergeant M. 
C. Sullivan, gave an illustration of the 
quickness and effectiveness of electricity 
in harbor defence, and showed a thorough 
knowledge in handling and installing elec- 
trical military and naval appliances. 
The large arena of the garden repre- 
senting a harbor was taken possession of 
by the electricians of Company M, who 
in a short space of time, on a small scale, 
installed a complete equipment of sub- 
marine torpedos, and the necessary sig- 
naling device to establish communications 
with all points of the supposed harbor. 
The signaling apparatus consisted of 
searchlights, telephones and incandescent 


` lamps. The lights in the garden were ex- 


tinguished and the garden in darkness 
represented night or the time when that 
vigilant and willing agency electricity 
must supplant the eye of the sentinel 
soldier. A powerful searchlight, located 
in the distance, scanned the surface of the 
miniature harbor and soon detected a hos- 
tile vessel trying to steal in under cover 
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centre of the building. To the east of 
this will be an iron-working shop divided 
into two departments, one for beginners, 
the other for more advanced students. 

The eastern end of the shop space will 
be devoted to the forge shop. To the west 
and north of the shops will be the mechan- 
ical laboratory and part of the electrical 
laboratories. At the western entrance 
-will be a dynamo and motor room in 
which direct-current work will be carried 
on. Provision for high-voltage and rail- 
way work will be made in the adjacent 
laboratory. 

Adjacent to the mechanical laboratory 
will be the electrical laboratory, in which 
all measurements to be made away from 
the machines will be carried on. 


SECOND FLOOR. 


A reference library and reading-room 
will occupy the central space on the front 
of the building. The library and stack at 
one end have been planned to hold about 
20,000 volumes. The library is flanked on 
either side by a series of recitation and 
lecture rooms, which are continued along 
both ends of this floor. 

Between the light-wells at the centre 


rooms will be set aside for engineering 
museums. The rear of this floor will 
be devoted entirely to drawing rooms 
which, like the drawing rooms on the 
second floor, will have the full advantage 
of north light through windows of ample 
dimensions. de Oe 

The building will be heated by direct 
steam, the ventilation being provided for 
by electrically driven fans, supplying 
tempered air to the various rooms. The 
lighting throughout will be by electricity. 

It is expected that the building will be 
completed and made ready for occupancy 
bv the fall of 1904. It may be confiden- 
tially affirmed that the university will 
then be in possession of unexcelled facili- 
ties for purposes of engineering instruc- 
tion. 

— 

Military Electrical Manoeuvres. 

That there are many directions in which 
electricity is capable of serving in con- 
nection with modern warfare was demon- 
strated at the Military Tournament re- 
cently held in Madison Square Garden, 
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of darkness. The discovery and the lo- 
cation of the vessel and other infor- 
mation were instantly communicated to 
the men stationed in the pits and else- 
where, and arrangements were made to 
destroy the invader. The progress of the 
ship was noted by other searchlights and 
a second, third and fourth vessel were 
discovered. 

The first vessel had proceeded but a 
short distance when, at a signal from the 
control point, a torpedo was discharged 
by closing the circuit through the switch- 
board located in a pit underneath, which 
destroyed the vessel completely and set 
the fragments on fire. The second vessel 
was no more successful and an effort on 
the part of the third and fourth vessels 
to retreat brought them a similar fate amid 
applause from the enthusiastic spectators. 

Company M believes in the old adage 
“In time of peace prepare for war,” and 
the thoroughness and despatch shown in 
their exhibition are greatly to their credit, 
but more particularly is credit due to 
Sergeant M. C. Sullivan who designed 
the system and so successfully instructed 
and drilled the men in its operation. 
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The Distribution of Electrical Energy at 20,000 Volts in the 
Department of the Aude. 


A System with 400 Kilometres (250 Miles) of Lines. 


NE of the recent and interesting 
0 hydroelectric installations for high 
tensions is without doubt that 
modern achievement in the Department 
of the Aude, France. This system was in- 
stalled by the Société d’Applications In- 
dustrielles, of Paris, and is noteworthy 
for the hydraulic, as well as for the elec- 
tric equipment, and particularly in re- 
spect to the distance of the generating 
station from the centres of utilization; 
these distances varying from seventy 
kilometres (forty-four miles) to 130 
kilometres (eighty-one miles). It is also 
noteworthy on account of the .extent of 
the distributing system, covering to-day 
400 kilometres (250 miles) of lines, 
which will be increased ere long to 600 
kilometres (370 miles). The carrying 
out of the whole installation shows a 
notable progress in the electrical industry, 
and the operation of the plant for one 
year affords an opportunity for drawing 
conclusions of the greatest importance 
from a practical point of view. 


GENERATING STATION. 


This is situated in the Corbiere Moun- 
tains, at the entrance of St. Georges 
Gorge, two kilometres (one and one- 
quarter miles) from Axat, and makes use 
of a fall of the Aude, having a height of 
a little over 100 metres (328 feet). One 
long feeder runs from this station, and 
terminates, after a distance of seventy 
kilometres (forty-four miles), at the 
centre of distribution, situated at Fabra- 
zan, the small county seat of the Canton 
Department. From this centre of dis- 
tribution separate three principal 
branches; the first running to Norbonne, 
a distance of thirty kilometres (eighteen 
and one-half miles); the second to Car- 
cassonne, a distance of thirty-five kilo- 
metres (twenty-two miles), and the third 
to Nouvelle, a distance of thirty kilo- 
metres (eighteen and one-half miles). 
These principal branches furnish energy 
directly to all points situated along their 
lines, but they serve principally to feed 
the secondary centres of distribution in 
which the high tension is reduced to a 
mean tension, and from these secondary 
centres of distribution spread the princi- 
pal distributing lines. 

THE DAM FOR CONTROLLING WATER. 

This is placed about sixty kilometres 


By Enrico Bignami. 


(thirty-seven miles) below the source of 
the river, in a place where the valley 
widens, giving a basin sufficiently large 
for settling. This settling is necessary, 
as the river carries in suspension mud and 
sand. The dam is of masonry, and has 
a crown of cut granite. It forms a weir 


essary to secure rapid execution of the 
work. During the driving of this tunnel 
two sorts of schistaceous earth were dis- 
covered. Jn the first, light concrete with 
smooth cement above sufficed to form the 
canal, as the limestone was very solid. 
This was not sufficient in the slaty schist, 
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forty metres (130 feet) long, and has two 
discharge sluices and one fish ladder. 


THE CANAL. 


The canal has a capacity for delivering 
six cubic metres, and is seven kilometres 
(4.3 miles) long, of which three-quarters 
is tunnel and one-fourth in the open air. 
The underground canal has been pierced 
under the flank of the mountain, and was 
worked from many points, this being nec- 


which is very solid when uncovered, but 
becomes friable, due to the contact of the 
air. For this part of the tunnel it was 
necessary to build a vault resting on piers. 
The open canal, on the contrary, has been 
constructed of reenforced concrete, 
mounted on posts of the same mate- 
rial. The use of reenforced concrete 
made the work very easy to carry out in 
that part of the valley when the ground 
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did not appear sufficiently solid, and also 
facilitated the crossing of a small valley 
on a concrete trestle. The tunnel is an 
approximately rectangular section, two 
metres (6.5 feet) square, with a slope of 
1.6 millimetres per metre (0.02 inch per 
foot). The slope of the open canal is a 
little greater, thus permitting a reduction 
of the cross-section. 
THE PIPE LINE. 

About 200 metres (650 feet) from the 
station is a basin, and immediately after 
this is placed the beginning of the pipe. 
A grill and valves are provided for each 
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power-house, these being seventy centi- 
metres (2.3 feet) in diameter, and each 
feeding one turbine. Just at the bifur- 
cation, the flume is free to again slip on 


the masonry pillars which support it. 


To allow for expansion at this point, it is 
held by iron chains anchored in a block 
of masonry of forty cubic metres. To 
avoid the water hammer which is pro- 
duced when air is mixed with the water, 
a relief valve formed of a tube pierced 
with holes which allow the escape of the 
air, has been placed at the upper part of 
each flume. The loss of head is 1.1 
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of the two pipes. Four of these pipes are 
planned for, two being actually in place. 
Each of these pipes is of steel plate, one 
metre in diameter, and riveted in sections 
three metres (nine and three-quarter feet) 
long. Each pipe can pass 1,600 litres of 
water per second, at a velocity of two 
metres (6.5 feet). The pipe is about 160 
metres (525 feet) long, and each is 
divided into twọ twelve metres above the 


metres (3.6 feet) in each pipe, when the 
output reaches 160 litres and is feeding 
two of the turbines in the station. 
THE POWER STATION BUILDING. 

This building is rectangular in form, 
and is flanked at its two extremities by 
two wings. The central part of the sta- 
tion contains the turbines and alter- 
nators. The wings contain the step-up 
transformers, the high-tension switch- 
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board, the repair shop, and some dwelling 
rooms. Eight groups of turbines and al- 
ternators, each of 800 horse-power, are 
planned for. At present, four groups are 
in place and in operation. 


TURBINES. 


The turbines, which were constructed by 
the Societe des Ateliers de Construction, 
of Vevey, Switzerland, have a horizontal 
axle and revolve at 300 turns per minute. 
They are designed for a normal output of 
800 horse-power, and are of the Pelton 
type, provided with four nozzles. A 
cylindrical valve, sliding over the nozzle 
on a ball bearing, and controlled by an 
automatic speed governor, or by hand, 
allows more or less water to flow. The 
axle of the turbines is 3.5 metres (11.5 
feet) above the level of the water in the 
tailrace, as these turbines can not operate 
submerged. Nevertheless, that height of 
fall is not entirely lost, because of a 
special arrangement which, while allow- 
ing the entrance of air and preventing 
flooding the turbine, maintains in the 
discharge pipe a column of water mixed 
with air, producing a partial vacuum, and 
allows the recovery of part of the 3.5 
metres fall which, without this arrange- 
ment, it would have been impossible to 
utilize.. Each turbine is supplied with an 
automatic speed regulator, which oper- 
ates most satisfactorily. This governor 
has an hydraulic operating motor, utiliz- 
ing for that the water under pressure of 
the fall, preferably cleaned b 
through a filter. i pe pena 

THE ALTERNATORS. 


The turbines are connected directly to 
the alternators by means of flexible coup- 
lings which form the flywheels. These 
machines were constructed on the Alioth 
system, of Bale, Switzerland, and are 
apable of delivering 700 kilowatts, with 
a power-factor equal to unity, or about 
540 kilowatts with a power factor of 0.8 
when absorbing 800 horse-power. Their 
voltage is 2,900, These are inductor ma- 
chines, delivering three-phase current at 
fifty cycles, with the armature connected 
in star. The exciter is attached to the 
end of the shaft. The exciting current, 
at a voltage of from fifty to sixty, is about 
twenty-five amperes at full load, making 
a consumption for excitation which is not 
more than one-quarter per cent. The 
efficiency of these machines at full load 
is ninety-three per cent, and their drop 
of potential five per cent with a power- 
factor of unity, and sixteen per cent with 
a power-factor of 0.8. They weigh thirty- 
five tons, twelve tons of which are for the 
revolving part, The current from each 
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alternator passes immediately from the 
terminals through fuses of German silver 
placed near the machines, but separated 
sufficiently from each other. 
THE LOW-TENSION SWITCHBOARD. 

The alternator switchboard includes a 
generator panel with all the usual ap- 
pliances. The machines are operated in 
parallel on bus-bars, and they run in 
this way without any difficulty, each tur- 
bine being supplied with an automatic 
speed regulator. The alternator field 
rheostats can be coupled together, allow- 
ing the hand-wheel to regulate the volt- 
age of all the machines in service. The 
current which is to be raised to 20,000 
volts by the step-up transformers is 
drawn from these bus-bars. 

STEP-UP TRANSFORMERS. 


These are single-phase transformers, 
after the Alioth system, each having an 
output of 200 kilowatts. They are 
grouped by threes in star, forming a three- 
phase grouping of 600-kilowatts capacity, 
corresponding to the capacity of the alter- 
nators. There are in all twelve 200-kilo- 
watt transformers, air-cooled, placed in a 
special room, the ventilation of which is 
provided by two large chimneys situated 
in the corners. The air, passing in 
through the transformer room, is drawn 
from the dynamo room, where it is rela- 
tively cold and dry. All these trans- 
formers work in parallel, in groups of 
three, and the high-tension current is con- 
ducted to a high-tension switchboard 
placed in a special room above that of the 
transformers. Each group of trans- 
tormers has in the dynamo room its own 
low-voltage switchboard. Each includes 
a three-pole switch and ammeter, and the 
operating handle for the three-pole high- 
tension circuit-breakers. The latter is 
operated from a distance by means of air 
under pressure of five kilogrammes 
(eleven pounds), the high-tension cir- 
cuit-breakers being placed in the high- 
tension switchboard room. For this pur- 
pose an air compressor, operated by a 
three-phase motor, and fed by one of the 
station lighting transformers, has been 
installed. A compressed air reservoir 
and a pipe line connecting this reservoir 
to the two high-tension and low-tension 
transformer switchboards complete the 
entire installation. 

THE HIGH-TENSION SWITCHBOARD. 

This switchboard includes the high- 
tension circuit-breakers operated by com- 
pressed air, the fuses, and the omnibus 
bars for 20,000 volts. All the framework 
of the switchboard is of iron, and the 
connecting wires are carried on insulators 
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similar to those on the line. Finally, a 
group of four circuit-breakers, with 
measuring transformers, the secondary of 
which is connected to a voltmeter, serve 
to indicate at all times the voltage be- 
tween the wires, and between the wires 
and the earth. This apparatus renders 
an important service, for it allows faults 
which may occur on the line to be tested 
for during operation. These are noted 
in the ordinary manner. An insulated 
floor, carried on insulators, allows the 
switchboard to be approached without 
danger. The passage of the high-tension 
cables through the wall is made by 
oblique openings arranged at the exit of 
the station. They pass directly toward 
the line, and are furnished with three 
Siemens horn lightning arresters supplied 
with rheostats. The high-tension switch- 


board is, in addition, protected by choking 
coils. 
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factor of 0.8. Although this loss of 
energy is great, seventy-five tons of cop- 
per have been used in the feeder. A 
smaller loss would have necessitated a 
considerable increase in the cost of the 
first installation, and, on the other hand, 
there is abundant power. Moreover, it 
will always be easy to decrease the line 
loss when the income warrants it, by 
doubling the weight of copper; or, what 
will be better, by constructing a second 
line parallel to the first. The feeder con- 
sists of three cables, each thirty-eight 
millimetres (150 mils) in diameter, ar- 
ranged in an equilateral triangle, and 
spaced sixty centimetres (twenty-three 
and six-tenth inches). The sag is sixty 
centimetres. The poles are ten metres 
(thirty-three feet) high, and are spaced 
forty metres apart (132 feet). They are 
not sulphated, but have been coated with 
boiling pitch. The large triple-petticoat 
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DISTRIBUTING NETWORK. 


The power station at St. Georges will 
be able eventually to furnish 3,200 kilo- 
watts, but the first installation contem- 
plates only the production and distribu- 
tion of one-half of that power—1,600 
kilowatts. Under these conditions it was 
thought advisable that the potential 
should not surpass 20,000 volts. This 
voltage was adopted because it guaran- 
teed better operation of the lines, and 
made easy good construction of the rela- 
tively small transformers, such as were 
needed. The distributing network fur- 
nishes electric current to about 100 com- 
munities of various importance, represent- 
ing a population of 150,000 persons. 

THE FEEDER. 

This has been calculated so that the 
maximum loss of energy when transmit- 
ting seventy kilometres (forty-four 
miles), will be twenty per cent when the 
power developed at the generating sta- 
tion is 1,620 kilowatts, with a power- 


insulators were tested, before erection, at 
40,000 volts, but in spite of that a num- 
ber of them have been pierced by the cur- 
rent after some time. It is easy to recog- 
nize the doubtful insulators, because they 
become luminous at night. 


MAINTENANCE OF THE LINE. 


For inspecting the feeder, which crosses 
a very mountainous country, every ten 
kilometres (six and two-tenth miles) of 
the line have been assigned to an inspector 
whose business it is to make a trip over 
his section every day. He reports the 
condition of the insulators and poles and 
wires by means of a post telephone on the 
telephone line which connects the gener- 
ating station with the centre of distribu- 
tion. The current is cut off from the 
lines every Sunday from two o’clock in 
the morning to three o’clock in the after- 
noon, and during this time all urgent re- 
pairs are made. Accidental short-circuits 
have been caused by branches of trees, by 
the wind, and also by birds of prey. 4 
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number of the latter have been killed by 
the current and found below the wire, one 
of them measuring two metres and sixty 
centimetres (eight and one-half feet) 
from tip to tip. Whenever a short-cir- 
cuit occurs there is an instantaneous rise 
in the voltage, which in one case reached 
35,000 volts. At this point a discharge 
takes place at the lightning arresters. 
THE CENTRAL DISTRIBUTING STATION. 
The central distributing station is situ- 
ated at Fabrazan, seventy kilometres 
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ing, and the grounding connection in- 
cludes resistance. The voltage is indi- 
cated at all times in this station by a volt- 
meter connected to the secondary ter- 
minals of a transformer, carefully insu- 
lated, but placed in the open air. 
HIGH-TENSION BRANCHES. 

The branches leaving this central sta- 
tion are three in number. One goes to 
Narbonne, a distance of thirty kilometres 
(eighteen miles); the second to Carcas- 
sonne, thirty-five kilometres (twenty-two 
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tributing at this potential contain trans- 
formers generally with an output of 100 
kilowatts, placed in the special houses 
which, in general, contain in addition a 
transformer for lowering the voltage from 
5,500 to 125 for the vicinity of this sta- 
tion. Among the interesting details of 
this high-tension line will be noticed the 
crossings at the railroads. The 20,000- 
volt transmission lines cross the track of 
the Compagnie du Midi at four points, 
and the railway company required the 
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(forty-four miles) from the generating 
station, and from this point separate the 
various branches. This station contains 
the large receiving and distributing 
Switchboards, equipped with switches, 
circuit-breakers, ammeters and voltmeters. 
These switchboards are constructed en- 
tirely of iron, all connections being made 
of bare wire mounted on insulators iden- 
tical With those of the line. The meas- 
are apparatus is also mounted on insu- 
ators. Siemens horn lightning arrest- 
ets are placed on the exterior of the build- 


miles), and the third, known as the 
“Coast Line,” to Nouvelle. These branch- 
es are all fed at 17,000 volts, and the loss 
allowed in the line is five per cent. Vil- 
lages situated along these branches are 
fed directly by means of transformers, 
lowering the pressure from 17,000 to 130 
volts; but for those which are not on the 
immediate line, in order to prevent in- 
definite increase in the high-tension net- 
work, the voltage is first lowered from 
17,000 to 5,500, feeding into secondary 
lines. The secondary stations for dis- 


crossing to be made under trestles by 
means of insulated cables. This has been 
done with paper-insulators and lead- 
covered cables, connected to the overhead 
lines by means of special wooden junc- 
tion boxes. These cables are attached 
directly to the masonry of the trestle, so 
that the lead sheathing is grounded. 

THE LOW-TENSION BRANCHES. 

The low-tension branches include al] 
the 5,000-volt lines. These lines differ 
only from the 20,000-volt lines in the use 
of a smaller insulator and a less distance 
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between the wires. Each branch is pro- 
tected by circuit-breakers furnished with 
Siemens horns. The distributing station 
in each village contains a transformer, 
lowering the voltage from 5,000 to 125. 


TRANSFORMER Room AT POWER STATION, 


No switches are provided for the high- 
tension side, the circuit-breakers serving 
for that purpose without difficulty. A 
low-tension switchboard of marble, with 
switches and _ circuit-breakers, controls 
the distribution of power and lighting to 
the village. Usually the capacity of the 
transformers installed in the village varies 
from ten to twenty kilowatts. 


SUBSTATIONS. 


At present there are two substations— 
that of Carcassonne and that of Nar- 
bonne. In addition to the distribution at 
5,000 volts three-phase current for the 
factories and neighborhood, there was at 
these villages a constant-current three- 
wire system with a maximum potential 
of 300 volts between the outer conductors. 
These lines were fed by continuous-cur- 
rent generators driven by steam engines 
or turbines. Advantage has been taken 
of the three-phase system going from 
St. Georges, to install groups of motor- 
generators. Both at Narbonne and Car- 
cassonne are two motor-generator sets 
with a capacity of 150 kilowatts, each 
composed of two synchronous Alioth mo- 
tors of 225 horse-power, 500 volts, coupled 
directly to continuous-current generators, 
also of the Alioth make, giving 300 volts 
at 430 revolutions. To start these groups 
the generator is operated as a motor to 
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bring the alternating-current motor to 
synchronism in the usual manner. When 
the line is not alive at the moment of 
coupling the first motor, there is a rise 
in voltage, but this does not take place 
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when the continuous-current generator is 
loaded. If, on the contrary, the network 
is already charged, there is no rise in volt- 
age. This rise in pressure reaches about 
25,000 volts. 


THREE-PHASE TRANSFORMERS, Forty-six KILO- 
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ELECTRIC MOTORS ON THE SYSTEM. 

These are all, as well in the city of 
Carcassonne as in Narbonne, of the three- 
phase induction type. Starting is ef- 
fected by placing a resistance in the 
rotor. This, for small motors, is fixed 
upon the end of the rotor, turning with it. 
As soon as full speed is attained, the re- 
sistance is short-circuited. In the cities 
of Carcassonne and Narbonne motors are, 
in general, connected to the continuous- 
current system, and operate at a tension 
of 250 volts. 
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OPERATION OF THE SYSTEM. 

The employés are placed under the di- 
rection of a chief engineer, who has 
directly under his orders a superintendent 
of the line, living at the distributing sta- 


THE LINE, AUDE HIGH-TENSION TRANSMISSION 
SYSTEM. 


tion at Fabrazan, where he can com- 
municate by private telephone with the 
generating station, and also by public 
telephone or telegraph with the other 
points of the network. The superintend- 
ent of the line has particular charge of 
the feeder which passes through the 
mountainous country, exposed to wind, 
and which for thirty kilometres (eighteen 
miles) could not follow the road. To aid 
in this care, the eight line inspectors 
mentioned above have been stationed 
along the route. The high-tension 
branches are under the care of two as- 
sistant superintendents of the network, 
who have also inspectors under their 


TRANSFORMER Hovusk, AUDE H1GH-TENSION 
TRANSMISSION SysTEM. 


orders, but less in number than for the 
feeder, as these branches follow roads, 
and it is easy, by means of a bicycle or an 
automobile, to pass from point to point. 

The substations at Carcassonne and 
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Narbonne have each a station super- 
intendent, who has charge of the ma- 
terial of the substations and the lines in 
the cities. Finally, there are station 
superintendents in all the villages. 

On account of peculiar conditions, the 
constructing company was limited to the 
expense of the generating station and the 
high-tension lines, all the rest being done 
at the expense of the various communities, 
in consideration for which municipal 
lighting is guaranteed gratuitously at the 
rate of twenty-five sixteen-candle-power 
incandescent lamps per 1,000 inhabi- 
tants. Lighting is made by contract, a 
sixteen-candle-power lamp being sold for 
thirty-two francs per year. There are no 
meters, except at Carcassonne and Nar- 
bonne. But, on the other hand, there are 
inspectors who do not allow more lamps 
to burn at a time in any installation than 
the number provided for by contract. A 
large part of the energy is sold for power, 
but, generally, the motors are idle at the 
time when lighting begins. These motors 
are used in many cases for raising water 
and usually each community has replaced 
the oil engine which it possessed by an 
clectrie motor. There are, further, many 
motors for irrigation, for pressing wine, 
for making ice, in breweries, and in other 
similar industries in that locality. The 
income since the beginning of operation 
has been considerable. It covers not 
only the expense of the installation, but, 
further, has assured a satisfactory return 
on the capital for the second year. Bet- 
ter results will be obtained by the com- 
pany when the installation has been com- 
pleted, and this will not be Jong delayed. 


Apparatus for the Production of 
High-Frequency Currents for 
Medical Use. 

High-frequency alternating currents 
have been used in treating various dis- 
cases, but some difficulty has been ex- 
perienced in obtaining large currents at 
a low potential. Dr. J. C. Bowie, of Car- 
diff, Wales, has developed an apparatus 
for overcoming this difficulty, described 
in the London Lancet. It consists of a 
step-up transformer and a condenser, 
both submerged in oil, and a spark-gap. 
The terminals of the condenser are con- 
nected to a flat helix which forms the 
primary of a step-down transformer. A 
Second flat helix forms the secondary, and 
from this the currents are led to the 
patient. The frequency is varied by vary- 
ing the capacity of the condenser, by sim- 
ply changing the distance between the 
plates. The voltage can be varied by 
varying the distance between the two flat 
coils. The range being from 40 to 100 
a The current can be regulated from 
-i or less to 1 ampere. With this ap- 


paratus a patient can be treated from ten 
to fifteen minutes without risk, 
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SMOKE AND THE DETERMINATION OF 


ITS DENSITY.: 


BY ALBERT A. CARY. 


If a speck of soot from a factory chim- 


ney strikes our hand, we may, perhaps, 
blow it off, but in case we attempt to rub 
it off with the other hand, we find a black 
greasy streak or smooch left behind, and 
one needing hard rubbing with soap and 
water to remove it. 

A fleck of pure carbon will not stick 
thus tenaciously and it has not such a 
peculiar greasy feeling, so we must look 
for something else besides pure carbon in 
our soot. 

Probably the simplest way to study the 
formation and composition of these small 
greasy flecks of “dirt,” is to consider 
first the method employed in the manu- 
facture of pure coal gas and the resulting 
products derived from it. 

To simplify my description of the pro- 
duction of coal gas I offer the illustration 
shown in Fig. 1, which shows the appara- 


Fig. 1.—APPARATUS FOR MANUFACTURING 


CoaL Gas. 


tus used in its manufacture in a diagram- 
matic form. 

In the gas house we find specially de- 
signed furnaces, containing a number of 
long t shaped retorts into which the 
bituminous coal, used in making the gas, 
is placed. (The illustration shows but 
one of these retorts in the furnace.) 

One end of each of these retorts is 
closed, while the other end (also closed) 
has an outlet A, termed the ascension 
pipe. 

All of these several ascension pipes 
from one furnace are united together into 
one common header, out of which header 
leads a bent pipe (termed the dip pipe). 
The outer end of this dip pipe plunges 
downward under the surface of water 
contained in a long iron vessel, called the 
hydraulic main. The illustration shows 
a cross-sectional view of this hydraulic 
main. 

Before proceeding further with the de- 
scription of this apparatus, let us open a 
charging door at the end of the gas re- 
tort and introduce a quantity of bitumi- 
nous coal, which may have the following 
chemical analysis: 


1 Abstract. of a paper read before the New England 
Cotton Manufacturers’ Association, 
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Per cent. 
Carbon................ 82.32 
Hydrogen ............. 5.41 
Nitrogen.............. 1.35 
ORV BOD oenn 5.69 
Sulphur............... 1.34 
ASD eee ee ee ren 8.89 

Mota reur srt cens 100.00 


We then close our charging door, seal- 
ing it hermetically and build a fire upon 
the grate beneath the retort, and its heat 
will next drive off the volatile gases con- 
tained in the retorted coal without pro- 
ducing combustion (due to the absence of 
air). 

After these gases have been thus driven 
off, we open our retort and find remain- 
ing a coke which is little over sixty per 
cent in weight of the original coal. 

This coke consists of practically pure 
carbon, with the ash or non-combustible 
matter contained in the original coal. 

We now have distilled off somewhat 
less than forty per cent of the original 
weight of the coal as gas and vapor, hay- 
ing an analysis approximately as follows: 


Per cent 
Carbon................ 25.54 
Hydrogen ............. 5.41 

itrogen.......0000 2 1.35 
Oxygen .........,..._. 5.69 
Sulphur... 1.34 


The gaseous and vaporous product dis- 
tilled from the coal which passes from 
the submerged dip pipe into the hydraulic 
main deposits a dirty, black, sticky or 
greasy substance known as coal tar and 
it also leaves behind ammonia water. 

We have now found a clue in this tar 
which points to the reason for finding 
the atmospheric soot both greasy and 
sticky. It would be difficult to imagine 
any more persistent dirt (from a deter- 
gent standpoint) than exists in this tar 
but its redeeming feature ig found in the 
fact that it contains a large number of 
most valuable products, the beautiful 
analine colors being one - derived from 
this source. 

Analysis of this coal tar gives approxi- 
mately the following composition: 


Per cent. 

Carbon ............,... 77.58 
Hydrogen........,.... 6.33 
Nitrogen............... 1.03 
OXYgEn aa. 14.50 
Sulphur.............,. 0.61 
Total... 100.00 


These elements in the tar are built up 
into about 140 different constituents, 
traces of which can be identified by the 
chemist. It is found to contain benzole, 
naphtha, naphthaline, anthracene, car- 
bolic acid and pitch, which may be ex- 
tracted by processes of partial distilla- 
tion. 

After leaving the hydraulic main, the 
remaining gas passes by the pipe B 
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through a series of vertical pipes called 
a condenser and is considerably lowered 
in temperature. The gas after leaving 
the hydraulic main is by no means 
freed from all contamination, as we find 
in it a certain amount of vapor, sul- 
phuretted hydrogen and carbon disul- 
phide. When cooled in the condenser, it 
drops the last traces of liquid impuri- 
ties and then to remove the sulphur com- 
pounds it is passed into the bottom of a 
scrubber, where it is made to rise through 
a shower of clean sprayed water in which 
all the compounds soluble in water are 
taken up, and then it passes into the 
lime purifier, consisting of a large and 
tight vessel containing a number of trays 
filled with slacked lime, and as the gas 
comes in contact with a large surface of 
this reagent, its remaining sulphur im- 
purities are removed. The gas, now hav- 
ing passed through its entire purifying 
process, passes on to the gas-holder ready 
for use. The average composition of the 
purified coal gas will be: 


Per cent. 
Hydrogen.............. 47.99 
Saturated hydrocarbons. 37.64 
Unsaturated ‘ss 4.41 
Carbon monoxide...... 8.75 
Carbon dioxide ........ nil 
ORY POD. ccics cesdiein.. 0.26 
Nitrogen .............. 5.95 

i by 6) ¢ dene Renner ees 100.00 


The approximate proportion in which 
the products are obtained from a long 
ton of gas coal is as follows: 


Pounds. Per cent. 


10,000 cubic feet of gas .. 3880 17.0 
10 gallons of tar.......... 115 5.1 
Gas liquor (condensed 

from gas alone)........ 177 7.9 
CORC iio le eaied wowed 1,568 70.0 


2,240 100.0 

The above described actions in the 
manufacture of coal gas, taking place as 
they do at a temperature of about 1,800 
degrees Fahrenheit, and under conditions 
which result in heating the gases and 
vapors after they are liberated from the 
coal as they pass through the upper por- 
tions of the retort, are not dissimilar 
to the decomposition of a very thin layer 
of bituminous coal spread on the surface 
of an incandescent firebed, but as the 
temperature utilized to distill off these 
gases and vapors is lowered, the smaller 
will be the volume of gas evolved, follow- 
ing which rapid changes will take place 
in the composition and quantity of tarry 
vapors distilled off. 

Professor Viviam Lewes, of the Royal 
Naval College at Greenwich, England, 
has investigated the smoke problem from 
a chemical standpoint very thoroughly, 
and as his words fit into this stage of 
our discussion most aptly I can not do 
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better than quote from a paper on this 
subject written by him in 1895. (See 
English Gas World.) 

“In placing a quantity of bituminous 
coal on a fire the decomposition will vary 
with temperature in every part of the 
charge, and an inch away from the live 
fuel the coal will be distilling off tar 
vapors rich in paraffin hydrocarbons, and 
ylelding very little gas. Complex as are 
the changes taking place in the decom- 
position of the coal itself under the in- 
fluence of heat, the further actions which 
take place when the products burn in con- 
tact with the air and other gases at the 
top of the fire are still more so, and are 
affected by the nature of the products 
from the coal, the amount of air present, 
temperature, and the diluting action of 
the products of combustion from the 
lower part of the grate. Stated in its 
simplest form, the hydrocarbons present 
in the gas and tar vapor reach the air 
above the fire diluted with nitrogen, car- 
bon dioxide, carbon monoxide, and water 
vapor from the combustion in the lower 
part of the grate, and as soon as they 
reach the surface of the fuel are met by 
the rush of cold air drawn in by the chim- 
ney draft, the oxygen of which enables 
the combustible gases and vapors to burn, 
while the nitrogen still further dilutes 
and retards the actions taking place. 

“All flame is caused by the combus- 
tion of gascous matter. When the sup- 
porter of combustion is supplied ex- 
ternally to the combustible gas, such a 
flame is always hollow, and will consist 
of at least two parts, an outer part in 
which combustion is taking place, and 
the interior of the flame, which being cut 
off from the supporter of combustion by 
the burning envelope can obtain no 
oxygen to carry on the action. In an 
ordinary flame, such as is used for illumi- 
nating purposes, there are generally four 
distinct parts, but in such a flame as that 
obtained by the combustion of the gases 
and vapors escaping at the top of a fire, 
it will be sufficient to look upon it as con- 
sisting of two. The inner portion, al- 
though not undergoing combustion, is an 
active area of chemical change, as under 
the baking influence of the burning en- 
velope which surrounds it the hydrocar- 
bon gases and vapors are gradually broken 
down, the most important action being 
their conversion into the simple hydro- 
carbon acetylene, which contains twenty- 
four parts by weight of carbon combined 
with two parts by weight of hydrogen. 
In the outer envelope of the flame both 
the carbon and hydrogen compounds pre- 
sent are being consumed with formation 
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of carbon dioxide, carbon monoxide, and 
water vapor. But in the flame certain 
other changes are observable to the eye. 
The dark inner zone, which we may look 
upon as a laboratory and gas store of the 
flame, is surmounted by a portion which 
is brilliantly luminous, and gives the 
major part of the cheerful fire light. 
Higher up the flame the luminous por- 
tion becomes dull red in color and gives 
out far less light, and above this again 
smoke begins to appear in considerable 
quantities. These gradations in appear- 
ance are due to the acetylene formed in 
the non-luminous core of the flame enter- 
ing the heated zone of combustion, when 
the acetylene suddenly splits up into car- 
bon and hydrocarbon, the latter of which 
burns and adds to the general heat of the 
flame, while the carbon, raised to incan- 
descence, partly by heat generated dur- 
ing its own formation from acetylene, 
partly by heat from the flame, and partly 
by its ultimate combustion, gives out the 
light. If sufficient oxygen were supplied 
to complete the action, no smoke would 
escape from the flame, and a far higher 
power of radiating light and heat would 
be produced; but one finds in practice 
that the diluting influence of the nitro- 
gen and other products from the fire be- 
neath, and the cooling influence of the 
chimney draft which comes in contact 
with the flame, so check and hamper the 
completion of the combustion of the 
products from the decomposition of the 
acetylene, that you have the top of the 
flame cooled to a dull red and the flame 
finally extinguished before the carbon 
particles can be consumed, this leading 
to the sooty smoke which passes up the 
chimney. 

“Tt must not be inferred from this 
that the smoke which pollutes our atmos- 
phere is entirely formed in this way. But 
the black particles of carbon which form 
the soot in the chimney and the blacks 
which float in the atmosphere are nearly 
all thus produced, the remainder of the 
smoke consisting of undecomposed tarry 
vapors, and the steam which is abundantly 
condensed from the water vapor produced 
as one of the primary products of com- 
bustion. 

“If we take the smoke from a cigar or 
from a cigarette and blow it into a thin 
glass chamber highly illuminated from 
below by focusing upon it the beams of 
an electric lantern or lime light, and ex- 
amine it under a high-power microscope, 
it presents a most remarkable and won- 
derful appearance. Such smoke contains 
no particles of free carbon, but appears 
to consist of an immense number of little 
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round particles in the wildest condition 
of commotion and movement, each parti- 
cle rushing about and never coming in 
contact with its neighbor. Indeed, it pre- 
sents as beautiful a picture as one could 
imagine of the molecular movement with 
which theorists have endowed matter. On 
still further examination these little par- 
ticles prove to be tiny vesicles, the skins 
of which are formed of condensed vapor 
and liquids from the burning substance 
which give rise to them. These vesicles, 
being filled with gases, are excessively 
light, and float in the atmosphere until 
brought forcibly in contact with some 
surface, which causes them to burst and 
deposit the liquid film, so setting the 
contents free. 

“The tar vapor which escapes during 
the distillation of coal, either in the gas 
maker’s retorts or upon an open fire, con- 
sists of a mass of vesicles of this char- 
acter. When the temperature at the top 
of the fire has been sufficient to ignite the 
gas escaping from it, they are not formed, 
and under these conditions only a small 
portion of the escaping smoke is of this 
character, the smoke being chiefly carbon 
particles. When the fuel has been put 
on in sufficient quantity to cool the top 
of the fire below the ignition point of the 
gas, the smoke which escapes consists 
chiefly of steam and of the tar cloud; 
while all smoke contains dust and ash 
from the grate. 

“It will be seen from this description 
of the formation of smoke that there are 
four sets of particles forming it. (1) 
Carbon particles escaping unconsumed 
from the burning hydrocarbons, and giv- 
ing the soot. (2) Tar vapors. (3) 
Steam. (4) Small particles of dust 
mechanically carried up ‘by the draft. 
The proportions in which the four occur 
in the smoke are entirely dependent upon 
the condition of the surface of the fire. 
When the fuel is first put on, tar vapor 
and steam only escape from the fire be- 
low, together with the products of com- 
plete and incomplete combustion, among 
which you have carbon monoxide. As 
the heat works upward through the new 
fuel, the products of distillation from the 
coal catch fire and are partially burned, 
the result being that the deposited car- 
bon or soot also forms a portion of the 
smoke, while as the fire burns clearer 
and clearer, and the upper portion be- 
comes incandescent, practically nothing 
but the products of complete combustion 
find their way up the chimney.” 

From this clear description of Pro- 
fessor Lewes and from the description of 
the manufacture of pure coal gas we have 
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now obtained a good idea of how smoke 
is formed and what its solid and vapor- 
ous matter may be composed of, which 
information will be found useful, not 
only in our consideration of smoke nui- 
sance problems, but also in considering 
smoke washers and “annihilators,”’ whose 
inventors and manufacturers claim that 
considerable returns can be made by 
utilizing the residum, resulting from their 
cleansing process. 

We will now turn our attention to 
methods that have been used in determin- 
ing the density of smoke as it issues from 
the chimney to enable us to make more 
or less accurate determinations of the 
results obtained by any of the smoke-sup- 
pressing methods used in connection with 
our furnaces. 

Probably the only accurate method for 
determining the quantity of free carbon, 
tarry matter and ash or dirt contained 
in the smoke is to properly withdraw a 
sample of the escaping products of com- 
bustion from the boiler outlet and care- 
fully separate the solid from the gaseous 
matter, and after noting the internal 
capacity of the vessel which held the 
sample of gas with the weight of its 
solids, we can easily calculate the weight 
of the solids contained per cubic foot of 
gas. 

The process is a difficult one when 
properly conducted, and beyond the 
ability of a man who has not had the 
careful training of a physicist or chemist. 

Several methods have been used for 
directly collecting the soot, etc., on flat 
metal pletes suspended in the path of the 
escaping products of combustion, some 
smeared with a sticky substance and 
others having no specially prepared sur- 
faces, but depending upon the sticky, 
tarry vapors present to cause the soot to 
adhere. — 

Such plates are allowed to remain in 
place for a definite period of time, and 
the weight before and after such immer- 
sion in these gases is noted, the difference 
giving the quantity of soot, etc., col- 
lected during this period. In other tests 
of this kind the soot is brushed off the 
plate by use of a wire brush and weighed 
separately. 

Such tests are only comparative, the 
plate being placed in the flue during the 
test of one set of conditions, and then 
after cleaning it is replaced in the flue 
for the same priod of time during the 
boiler’s operation under another set of 
conditions, and the various results of soot 
accumulations are finally compared. 

The camera is sometimes used in 
smoke determinations, photographs being 
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taken of the escaping furnace products 
periodically, and the shades produced in 
the prints are compared. This is a mis- 
leading method for determining the 
density of smoke, as the position of the 
camera as regards the sun, the state of 
cloudiness of the sky, the method of de- 
veloping and printing all lead to variable 
results, 

The Prussian Smoke Commission of 
1894 used a very elaborate method for 
determining smoke density which, al- 
though approximating accuracy, is too 
refined for the average observer. 

Its apparatus included a photometric 
instrument (such as is used to determine 
the candle-power of all illuminants). 
Two openings were made by them on the 
opposite sides of the boiler flue carrying 
the soot-laden products of combustion, 
and the eye placed near one opening ob- 
served the appearance of the flame of a 
standard candle placed behind the oppo- 
site opening, and this candle’s brightness 
(i. e., the dulling of its brilliancy) was 
compared with the flame of a standard 
candle according to the usual method of 
making photometric measurements. 

Probably the oldest and most widely 
used method for determining the density 
of smoke is by direct observation. 

For this purpose the observer takes a 
position where he can easily watch the 
smoke issuing from the chimney and in 
order to describe tbe results found, he 
must adopt some standard of density, in 
order to properly express the various 
shades of color of the smoke, and he 
should also note the length of time that 
each of these shades exists. 

It will be readily seen that such a sys- 
tem of observation, made with nothing 
but the observer’s sense of discrimination 
to help him form an opinion of the 
smoke’s density, will lead to extremely 
variable results; one man’s idea of 
density differing materially from an- 
other’s. The writer has known where 
two or more men have been stationed at 
different points of observation in order 
to eliminate the personal equation as 
much as possible, the results obtained by 
these separated observers being finally 
averaged. 

Different results are obtained even by 
any one of such observers when he 
watches the smoke under different condi- 
tions, such as looking toward or away 
from the sun; looking against a clear blue 
sky or against a bright white cloud, or 
else against a dull dark cloud. It is almost 
impossible to avoid a comparison between 
the smoke and its background, so it is 
well for such an observer to adopt a simi- 
lar position for all observations (as re- 
gards the position of the sun) and also to 
sc> that his cloud background is approxi- 
mately always the same. 

(To be concluded.) 
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COMPARISON: BETWEEN STEAM AND 
ELECTRICALLY DRIVEN AUXILIARY 
PLANT IN CENTRAL STATIONS.' 


BY C. D. TAITE AND R. 8. DOWNE. 


That the subject embraces a wide 
variety of machinery may be seen at once 
from the following list of auxiliary plant 
to be found in the majority of stations 
of fair size, and which are driven by 
steam engines or electric motors :— 

Air pumps for condensers, cranes, feed 
pumps, mechanical stokers, economizers, 
coal elevator, ash conveyor, workshop. 

During recent years it has become the 
practice to use electric motors almost ex- 
clusively for driving the greater number 
of the above adjuncts of the generating 
station; for instance, cranes, stokers, 
economizers, coal elevators, ash conveyors, 
and workshop are generally now found 
driven electrically; but condenser air- 
pumps and also feed-water pumps still 
adhere to a large extent to steam power; 
the latter two auxiliaries are running 
continuously, the running of the others 
being of an intermittent character. It is, 
however, becoming increasingly recog- 
nized that, quite apart from the power 
required for driving the plant, the loss 
from condensation in long ranges of steam 
piping which are rendered necessary when 
steam auxiliary plant is used is quite ap- 
preciable, and compares badly with the 
small amount of power absorbed in the 
cables of an electrical installation. An- 
other important advantage which elec- 
trical methods of driving have over steam 
power is the ease with which the power 
taken in the former can be measured, 
while in the case of steam it is next to im- 
possible to state definitely what is the 
percentage of power absorbed by the 
auxiliary plant. In the new generating 
station of the Salford corporation, where 
the whole of the auxiliary plant is driven 
electrically, it is found that the percent- 
age of power absorbed by the auxiliary 
plant varies from 8.3 per cent to 6.5 per 
cent of the total power generated, accord- 
ing to the state of the load factor; it is 
clear that the better the load factor the 
lower will this percentage be reduced. 
The following figures are those of an 
average week taken from the station 
records :— 


TABLE I. 


Percentage of Units 
: Generated. 
Units generated.... 


Units used on works 6 50 
Made up as follows: 

Condensing plant... 6,962 4.67 

Boiler feed pumps.. 1,758 1.18 

Mechanical stokers.. Doo 0.37 


1 Abstract of paper read at meeting of the Manchester 
local section of the British Institution of Electrical En 
gineers on April 7, 1908, 
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Percentage of Units 


enerated. 
Ash conveyor...... 110 0.07 
Economizer scrapers 
(1,600 pipes)...... 157 0.11 
Coal elevators ..... 76 0.05 
Workshop. ........ 65 0.05 
Engine room crane.. 4 


The power taken by the MT 
stokers represented 1.04 units per boiler- 
hour, which is a rather higher figure than 
that obtained in many previous weeks, 
while the economizers required 0.33 
unit per hour for driving the scrapers for 
each battery of 400 pipes; the coal ele- 
vators absorbed 0.22 unit per ton of coal 
raised forty feet and deposited in the 
bunkers. The load factor for the week 
was 39.1 per cent 

Units generated X 100 , 
(E oai xnumber of hours in sak) á 


as all the power circuits in the works are 
metered, it will be seen at once how easily 
one can check the whole of the power 
taken by the auxiliary plant when that 
plant is driven electrically ; if in any week 
abnormal figures are obtained, it is a 
very simple matter to find the cause, as 
the weekly or even daily returns show 
clearly on which plant the abnormal con- 
sumption is taking place. This fact in 
itself tends to promote economy, as one 
soon finds out whether the plant is giving 
the duty that may fairly be expected 
from it; a standard of efficiency can thus 
be set up beyond which the plant must 
not be allowed to fall. 

To turn now from a general comparison 
to an individual case, it will be generally 
admitted that there is no more important 
auxiliary plant in a generating station 
than the feed pumps; for, unless the 
pumps are reliable and trustworthy, the 
supply of steam for the main engine can 
not be guaranteed. It is, therefore, a 
matter of the utmost importance to make 
a correct choice of the type of feed pump. 

The points which have to be considered 

(1) Reliability; (2) economy in 
working; (3) first cost; (4) upkeep. 
RELIABILITY. 


Provided that the plant is ordered from 
experienced firms, there need be no doubt 
about the reliability of feed pumps, 
whether they be driven electrically or by 
steam; both types are equally satisfactory 
on this score. Those who have any doubt 
as to the absolute reliability of electric 
motors have only to consider the case of 
the tramcar motor, which is working un- 
der the most difficult and trying condi- 
tions, yet a breakdown of a tramway mo- 
tor is quite a rare occurrence. How much 
more reliable, therefore, should a pump 
motor be which is working under condi- 
tions so much more favorable. Nothing 
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more requires to be said to show that, 
whether the pumps be driven by steam or 
by electricity, there need be no question 
as to any want of reliability. 


ECONOMY IN WORKING. 


Owing to the nature of the work which 
they have to perform, steam-feed pumps 
can never compare in efficiency with the 
main engines installed in the generating 
station for generating electricity. One 
well-known firm of pump makers states 
the steam consumption of its standard 
6,000-gallon pump to be as follows: 


TABLE II. 
Pounds of Steam Poundsof Water 


Gallons Used per Hour Delivered 
Delivered. at 18) Pounds Pound o 
Pressure. team U 
1.000 130 77 
2,000 253 79 
4,000 490 81.5 
6,000 714 84 


Tests have been carried out at South- 
port on pumps which have been in use 
for three or four years, and the following 
was the average result of several tests, 
each extending over twenty-four hours 
under ordinary working conditions: 

Pounds of water delivered per pound of 
steam used 49.1. 

The pumps had been recently thor- 
oughly overhauled and fitted with new 
pump rings; the great discrepancy, there- 
fore, between the figures obtained and 
those given by the pump makers must be 
due to the intermittent character of the 
load. 

At the Salford station tests have been 
carried out on an electrically driven 
4,000-gallon pump with the following re- 
sults: 

TABLE III. 


Gallons Delivered. Duration of Test. Units Used. 
(1) 8,971 4 hours 7.6 
(2) 15,822 4 “ 36 


If each unit is taken as requiring 
thirty pounds of steam to generate it, 
which is more than twenty-five per cent 
above the full-load consumption of the 
steam engines installed, the above figures 
may be stated as follows: 


TABLE IV. 
Pounds of Water 
Gallons Delivered : 
Delivere per Pound 
per Hour. of Steam Used 
2,240 108 
3,955 147 


Comparing these figures with the fig- 
ures given above, it will be seen at once 
how greatly superior the electrically 
driven pumps are from the point of duty 
per pound of steam than are the steam 
pumps, and this too in spite of the fact 
that the full-load overall efficiency of the 
electrically driven pumps was only 60.67 
per cent. The motor in this case was 
coupled to the pump through worm gear- 
ing, which at the time of the test was, 
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comparatively speaking, new, and which 
is certainly giving better results now. 
The ratio of the gearing is twelve to one. 
It would be interesting if some one could 
give particulars of tests of pumps elec- 
trically driven through spur gearing or 
by other means. 

With regard to the figures obtained at 
the Southport works, it will be seen that 
they compare very badly with the elec- 
trically driven plant, and on the basis 
that the latter absorbs 1.18 per cent of 
the total output of the station, the 
former must be requiring from two and 
one-half per cent to three and one-half 
per cent of the total output. 

The figures given by the pump makers 
are interesting as showing how slight is 
the increase in efficiency of a steam pump 
from light load to full load. The elec- 
trically driven pump, on the other hand, 
delivers thirty-six per cent more water 
per pound of steam at full load than it 
does at half load. This points to the de- 
sirability of a careful subdivision of plant 
where electric motors are adopted. 


FIRST COST. 


With regard to the money value of the 
saving in power, this varies directly with 
the price of fuel, and inversely as the first 
cost of the plant. In Lancashire, where 
good slack can usually be obtained for 
8s. 6d. to 9s., the money value of the 
steam saved is less than half what it 
would be in London and south-country 
towns, where fuel ranges from 20s. to 30s. 
a ton. 

Still, taking again the Salford fig- 
ures, one per cent of the present an- 


nual coal bill represents £60, and 
to put the saving in fuel at this 
station due to the use of elec- 


trically driven pumps instead of steam 
pumps at £100 per annum is a conserva- 
tive estimate. Against this saving has 
to be set the additional interest and sink- 
ing fund due to the extra cost of the elec- 
trical pumps; say, for a 5,000-gallon 
pump, £330, against £125 for a steam 
pwmp; allowing six and one-half per cent 
in each case and the provision of three 
pumps, the difference per annum would 
be £40, which reduces the money value 
of the saving to £60. This may seem a 
small sum, but it should be remembered 
that it represents the minimum saving. 
UPKEEP. 


With regard to the question of upkeep 
there is little, if anything, to choose be- 
tween the motor-driven pump and the 
steam pump, provided that both are well 
looked after and kept in a proper condi- 
tion. Care, however, must be taken to 
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see that the delivery range attached to the 
pumps is provided with a relief valve of 
ample area to prevent any damage oc- 
curring, even should the fireman close all 
his feed valves; otherwise the effect 
would be to cause a fracture either of the 
pipes or the pump casing. 

The case, therefore, with regard to 
feed pumps may be summed up as follows: 

1. Reliability—Both types equally re- 
liable. 

2. Economy in Working—The elec- 
trically driven pump shows a great su- 
periority. 

3. First Cost—The electrically driven 
pump costs about three times as much as 
the steam pump. 

4. Upkeep—Both types satisfactory. 

Generally speaking, the authors are in 
favor of electrically driven feed pumps, 
particularly in localities where coal is 
dear. Where such pumps are used, and, 
in fact, where any electrically driven 
auxiliary plant is extensively adopted, the 
authors consider that a battery of accu- 
mulators is a practical necessity, as in the 
event of a total breakdown of the gener- 
ating plant from any cause, the supply of 
water to the boilers and the lighting of 
the works would not be interrupted. 

Turning now to the consideration of 
condensing plant, it will be seen from 
table I that the condensing plant at the 
Salford works absorbs no less than 4.67 
per cent of the total output of the station. 

The plant consists of eight sets of jet 
condensers, each provided with an Ed- 
wards three-throw air-pump driven elec- 
trically through double-reduction spur 
gearing. Each condenser deals with the 
steam exhausted from a 1,200-horse- 
power engine, and the water for condens- 
ing this steam is drawn from the Mans 
chester, Bolton & Bury Canal. One of 
the conditions being that the temperature 
of the discharge water shall not exceed 
ninety degrees Fahrenheit, it is fre- 
quently necessary to use a rather excessive 
amount of circulating water. The per- 
centage of power taken by the condensing 
plant when the engine is working fully 
loaded is 2.4 per cent. This compares 
with one and one-half to two per cent, 
which is the usual allowance when the 
air-pumps of a jet condenser are driven 
direct from the main engine as in mill 
work; the latter practice is undoubtedly 
the most economical, as the losses in the 
dynamo and motor are ‘both saved; but 
with the modern high-speed engine a 
direct-coupled condenser is, generally 
speaking, impracticable, and the choice 
lies between a separate steam engine and 
an electric motor. The latter is gen- 
erally the most convenient to adopt on 
account of cleanliness and small space re- 
quired, but the advantage with regard to 
economy in power rests, if anything, with 
the steam plant run condensing. Where 
surface condensers are used the conditions 
favor the use of electric motors, and the 
authors recommend their more frequent 
adoption. 

At Southport interesting figures have 
been obtained in connection with the use 
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of single-phase alternating-current mo- 
tors driving Gwynne centrifugal pumps 
for raising water for Korting evaporative 
condenser. The total lift is thirty-five 
feet, the volume of water lifted is 60,000 
to 66,000 gallons per hour per engine, 
and the horse-power of the motors is 
thirty-five British horse-power; the en- 
gines to which the condensers are at- 
tached are of 1,000 horse-power; during 
a three hours’ run the alternator gener- 
ated an average of 510 kilowatts per hour, 
full load being 600 kilowatts, and the 
motor pump took 29.6 units per hour, 5.8 
per cent; the percentage power, however, 
during the evenings run, averaged as 
much as 7.26 per cent of the units gen- 
erated. As the condensing plant requires 
a constant supply of water irrespective of 
the load on the engine, it is evident that 
when the alternator is generating its full 
load (600 kilowatts), the percentage of 
power taken by the condenser would be 
reduced to 4.93 per cent, still a high 
figure. 

A last example of an electrically driven 
plant is a motor-alternator set at the Sal- 
ford Corporation Works, used for supply- 
ing the outlying districts with alternating 
current. There are two sets in duplicate, 
each consisting of a 150-xılowatt direct- 
current motor, direct-coupled to two 120- 
kilowatt alternators, the latter of an old- 
fashioned design, having been built in 
1894. The two sets are never run to- 
gether except for the purpose of chang- 
ing from one to another; one set just 
takes the full load every night, but during 
the daytime the load is very light. The 
average daily efficiency, taken over several 
weeks in the winter, amounted to only 
seventy-two per cent, the load-factor of 
the plant being thirty-five per cent; the 
maximum full-load efficiency is eighty- 
four per cent. This example is given to 
show the care which must be taken in de- 
signing a direct-current supply from an 
alternating-current generating station 
when a reasonable efficiency is to be ob- 
tained. 

A few figures relating to eleven months’ 
working of the auxiliary plant at Salford 
may ‘be interesting. The total units used 
during this period by the auxiliaries 
amounted to approximately 410,000, 
equivalent to seven per cent of the total 
units generated ; as the cost of fuel is Just 
0.25d. per unit generated, the money 
value of the units is £427. There is no 
doubt that the auxiliary plant is partly 
responsible for the low coal cost per unit 
generated, as it has helped to improve the 
load-factor very materially. This im- 
provement of the load-factor by using 
electrically driven auxiliaries is an im- 
portant point, and one that has a con- 
siderable bearing on the subject. 

Managers of electricity undertakings 
spend a large proportion of their time in 
advocating the adoption of electric mo- 
tors in the interests of the consumer, and 
with a view of improving the station 
load-factor; consequently, it is essential 
that wherever possible they should ar- 
range for electrical driving on their own 
works. 
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NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CLY—ON REFLECTING CRYPTOSCOPIC 
CAMERAS. 

I described and illustrated the first re- 

flecting cryptoscope and the first crypto- 

scopic camera in the International Dental 
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EXPLANATION OF CUT. 


A—Reflecting cryptoscopic camera in position. 

D—Camera turned down out of the way. 

P—Metal bar fitting over axis H, enabling the camera 
to be removed from the examination table. 

B—Button holding camera in position, A. 


Journal for July, 1896, or almost seven 
years ago, yet these instruments are not 
in use by others. In note xlviii, I de- 
scribed and illustrated a cryptoscope of 
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Pe ive view of interior of a reflecting cry}toscopic 
-light camera. 


this type which enabled the observer to 
see and hear the sounds of his heart and 
lungs. Since 1896, I have made a number 
of types of reflecting cryptoscopes and 


fvonescent screen 
OLOCcA 


PLATE w 
> 
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Reflecting cryptoscopic camera for X-light signalment 
of the feet. 
eryptoscopic cameras and have found 
them useful. Therefore one more at- 
tempt will be made to attract attention 
to them. Two instruments of this type 
are illustrated in this note. They are in- 
tended to enable the observer to see the 
image on the screen when the source of 
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light is above the patient, the photo- 
graphic plate or the fluorescent screen 
being below. Ordinarily with the light in 
this position the image on the screen 
could not be seen as the observer would 
not care to get under the table. We ought 
to see the image on the screen to arrange 
the position, distance and direction of the 
light, and to find where the image of my 
orienter strikes the screen that it may ap- 
pear on the negative in proper rela- 
tion to the image of those parts of 
the patient which are being photo- 
graphed. (See axioms in note cxlviil.) 
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camera is used. The top of the camera 
(Figs. 1 and 2) is made of a thin layer 
of the material known to electricians as 
fibre. The remainder of the camera is 
of wood, painted on the inside with white 
lead until the walls are non-radiable. 
There is a recess directly below the fibre 
top for the insertion of the plate-holder, 
while below this is the fluorescent screen. 
By an arrangement of springs the 
fluorescent screen is pressed against the 
fibre top, but when the plate-holder is in- 
serted the screen is pressed down until 
the plate-holder occupies the same posi- 
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Reflecting edd gest py camera in use for photographing the feet for signalment by X-light. The observer has 
within reach, while looking in the camera, six handles, two of which, H and HH, regulate the distance of the 


source of X-light and allow it to be moved in a horizontal plane 


Taken in connection with rolling movements 


of the examination table they enable the source of X-light to be qion brought into proper relations with 


fluorescent screen. Handle RH4 controls the quality of the X-light. 


of the ope gio and the orienter to be centered 
the area o 
definition of the i 


th the source of X-light. Handle RH2 
the patient illuminated. This illuminated area must be as small as 
e on the screen and on the photographic plate. For fu 


Handles RH and RH8 enable the openin 
regulates the size o 
ble to avoid injuring the 


er explanation of the letters 


refer to descriptions under the illustrations 1 and 4, note clvi, and to the text of notes cxlviii, cxlix, cl, cli, clv. 


Also we need to see the image 
on the screen while the photograph is 
being made to know how long an ex- 
posure to give, and if the exposure is of 
some length, to keep the light properly 


adjusted to bring out details in the tis- 


sues. ‘The first camera to be described 
was used in my method of anthropo- 
metrical signalment mentioned in note 
clvii. 

The person who is to be signalized is 
placed on the examination table shown in 
Fig. 96, March 9, 1901, and in the figures 
of note exxxix. Instead of the plate-holder 
there illustrated a reflecting cryptoscopic 


tion as that of the screen when the ar- 
rangements of the distance of the light 
were made (Fig. 2). At the same time 
the screen remains below the plate- 
holder, enabling the X-light which comes 
through the plate-holder to make the 
image on the screen. The springs also 
serve to press the plate-holder against 
the fibre. The eye-piece belongs with the 
cryptoscope shown in the figures in note 
exlv, and fits all the cryptoscopes and 
cameras. ‘The observer (Fig. 3) looks 
through this eye-piece to the mirror, 
where he sees the image of the feet on the 
screen, whether the plate-holder is in 
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place or not. He therefore can adjust the 
light and the position of the feet before 
the photographic plate is put in the 
camera. In former notes, it was shown 
that the plate-holders should be con- 
structed on a new plan, of non-radiable 
material except in front where the direct 
X-lght entered. In using a reflecting 
cryptoscopic camera constructed of non- 
radiable material the plate-holder does 
not require a non-radiable back, for that 
part is protected from the diffused X-light 
in the room by the walls of the camera. 


In a plate-holder for a cryptoscopic. 


camera the back of the plate-holder 
should be made of radiable material to 


e a ë 
3 ‘al a4 
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The figure shows a reflecting cryptoscopic camera in use for photographing 
ition on the stretcher, 
the examination table ET. The observer looks into the oye piece 
EP, of the camera, A, and sees on the mirror an image of the spine e by 
the X-light on the fluorescent screen at the top of the camera direct} 
the patient. It will be observed that the stretcher is slightly rai 
h to bring the axis of the spine as nearly parallel with the screen and con- 
e tube box being also slightly 
X-light normal to the 
8, the direction of the 


the spina, the patient being in a horizontal table 
ST, o 


sequently 


th the photographie late, 
turned in a vertical p 


late. By means of the handles, 


controlled by the observer while makin 
the X-light is controlled by the handle RH4. 


of that note. 


allow the X-light after passing through 
the plate-holder to strike the fluorescent 
screen to enable the observer to watch the 
object being photographed. Ræntgen 
said zinc reflected X-light, therefore I 
used zine backs to some of my plate- 
holders for reflecting cryptoscopic cam- 
eras; for while this metal is sufficiently 
radiable for the purpose, its reflecting 
property may shorten the exposure of the 
photographic plate. Plate-holders of this 
kind are not illustrated here, as they dif- 


ne to pio e central ray of 
p H, H, RH, RH2, RH 
source of X-light and the size of the illuminated area of the 
the examination. 
For further explanation of 
the letters refer to the description under Fig. 1, note clvi, an 
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fer from the ones shown in earlier notes 
only in the construction of the back, 
which may be of zinc or aluminum. It 
is evident with the form of camera here 
mentioned for use in photographing the 
feet no plate-holder is required, as the 
plate being protected by the fibre front 
of the camera may be used in the ordi- 
nary paper envelope, but in the next form 
of camera a plate-holder is desirable to 
allow the plate to be used either outside 
or inside of the body of the camera. 

In using the X-light for anthropometri- 
cal signalments it is essential that the 
source of X-light should occupy a con- 
stant position in regard to the part of the 
body to be photo- 
graphed. In case of 
the feet, I recommend 
having the central ray 
strike the plate at a 
point between the feet 
and opposite the joints 
between the metacar- 
pal bones of the great 
toes and the internal 
cuneiform bones. In 
signalitic measures of 
the feet by X-light I 
recommend placing 
the source of X-light 
at a distance of sev- 
enty centimetres from 
the photographie plate 
with the distance find- 
er at half this dis- 
tance. With the parts 
properly arranged the 
image formed by my 
orienter will be a 
square of a diameter 
of eight centimetres 
with a circle in the 
centre. As the parts 
of the orienter (con- 
sult note exvil, March 
9, 1901, and notes 
cxliii, exlvili, exlix, cl 
and cli) are non- 
radiable, their images 
appear on the nega- 
tive with the images 
of the bones. The 
negative therefore con- 
tains evidence of the 
position and distance 
of the source of X- 
light, as well as the 
angle at which the 
central ray struck the 
plate. The second 
camera (Fig. 4) to 
be described has the 


under 
at the 


tient can be 
he quality of 


to the text same general construc- 
tion. It is hung 
from the side rails of the exami- 


nation table, along which it can 
be rolled to bring it under any part 
of the patient who is in a horizontal posi- 
tion on the stretcher. For use it is 
brought into approximately the correct 
position. The observer then looks into 
the eye-piece, seeing on the mirror the 
image of the shadow of the patient’s 
c1gans formed on the fluorescent screen. 
By means of the various handles (con- 
sult notes exlviii, exlix, cl, cli and elvi) 
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connected with the tube box and stand 
the light is brought into proper relations 
and made of the right quality. The 
phsétographic plate can then be inserted 
as in the first camera or it may be placed 
on the top of the camera in contact with 
the stretcher, one end of which is lifted 
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Lifting mechanism for stretcher. 


to permit of its insertion. A lifting 
mechanism for the stretcher has been 
figured in former notes. A better one is 
shown in Figs. 5 and 6 here. Each end 
of the stretcher is held in bronze bars, 
one of which is shown, B. This bar is in 
two pieces, which can be separated by 
turning the milled head, MH, Fig. 6, 
which acts on the screw S, forcing the 
two pieces apart. ‘This enables the can- 
vas of the stretcher, ST (Fig. 5), to be 
made as taut as desired. To lift one end 
of the stretcher in order to place the 
patient at an angle with the horizontal, 
a wheel, W, is turned, bringing into ac- 
tion the compound screw, QS, one end 
of which is permanently attached to the 
bronze bar, B. This arrangement is prac- 
tical and strong. The stretcher can be 
removed at any time by lifting it out of 
the notches in the bar. Further explana- 
tions of Figs. 5 and 6: H, handles of 
stretcher; T, section of end bar of ex- 
amination to which the nut, N, of the 
screw, QS, is attached; ST, steady pins; 
TS, screw forcing the two pieces of bronze 
bar apart. (See also Fig. 7, note clvi.) 
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Other forms of cameras in which a 
cryptoscope and camera are combined, in- 
tended to be used when the light is below 
instead of above a patient, will be de- 
scribed later. As they do not contain 
the reflecting principle, they do not prop- 
erly come under, the title of this) note, 
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Electrical Patents. 


A patent obtained by Mr. Frank C. 
Newel, of Wilkinsburg, Pa., on a novel 
electromagnetic brake has been assigned 
to the Westinghouse Air Brake Company, 
of Pittsburg, Pa. The invention com- 
prises a multipolar electromagnetic brake 
device with a plurality of energizing coils 
by which the braking force may be varied 
and which is specially adapted to be con- 
nested in a local circuit with one or more 
mctors cn a car which when the brakes 
are applied act as generators to supply 
current to the local circuit; but its em- 
ployment is not limited to such connec- 
tion, as it may be employed where the 
current is obtained from the main or trol- 
ley line or from a battery. The improved 
electromagnetic brake device is specially 
advantageous as a track brake or in any 
application in which the limited capacity 
ot the armature would, with other con- 
struction, limit the maximum braking 
force. For example, in a brake system in 
which a bipolar magnet is applied to a 
rail which acts as an armature the force 
with which the shoes of the magnet may 
be held to the rail is limited by the cross- 
section of the rail, which can not be in- 
creased merely for braking purposes, and 
it is a special object of the invention to 
provide means whereby in such case the 
braking force may be increased to any de- 
sired degree and varied either automatic- 
ally or at will. In the embodiment of the 
invention shown in the accompanying 
cuts, the electromagnetic brake device 
consists of a multipolar magnetic device 
with multiple windings, having a core, 1, 
en which are wound, in this instance, the 
three coils of wire, 2, 3 and 4, and which 
is provided with polar extensions, 5, 6, 
7 and 8, to which are attached the brake 
shoes, 9, 10, 11 and 12, arranged with 
their rubbing surfaces in the same plane, 
so as to permit of their operation as a 
track brake. The coils of wire, 2, 3 and 
4, are connected with one another in 
series, as shown, and when the brakes are 
applied they are connected in a local cir- 
cui€ with the motor, as shown in the dia- 
grammatic view, the field coil of the mo- 
tor being represented by the coil, F, and 
the armature by the circle, A, so that 
the motor, acting as a generator, may 
then deliver current to the magnet coils. 
The magnetic brake device is suspended 
from the frame of the car by means of 
springs, 13, and when a current is passed 
through the coils the shoes are attracted 
to the rails and the friction between the 
shoes and the rails resists the movement 
of the car and causes the magnetic brake 
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device to be moved backward relative to 
the car with a dragging action, so as to 
cause the application of the wheel brakes. 
An important feature of the invention 
consists in the means by which the brak- 
ing force may be varied, either independ- 
ently of or in accordance with the speed 
of the car. For this purpose the brake 
magnet device may be formed with any 
desired number of poles and with a cor- 
responding number of coils of wire so 
wound and connected that the magnetic 
force may be varied by varying the effect 
of one or more coils. As shown, the brake 
magnet device is provided with four poles, 
and between the polar extensions are 
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three coils of wire which are so connected 
that when the local circuit is closed, the 
coils are connected in series with the mo- 
tor, so that the current passes through 
each of the coils in succession. With this 
arrangement, in order to obtain an auto- 
matic regulation of the braking force in 
accordance with the speed of the car, the 
three coils are wound with a different 
number of turns of wire, the largest coil, 
4, having a sufficient number of turns to 
produce magnetic saturation at a com- 
paratively low speed and with a compara- 
tively small current, the next smaller coil, 
3, requiring a greater current for satura- 
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tion, and the coil, 2, requiring a still 
greater current. When the car is moving 
at a high rate of speed and the motor is 
generating a corresponding current, each 
of the coils will receive sufficient current 
to produce magnetic saturation of its core, 
and the attraction between the shoes and 
the rail will then be a maximum; but as 
the speed of the car reduces the current 
generated by the motor acting as a gener- 
ator will be correspondingly reduced and 
also the magnetizing power of the coils. 
As the speed of the car and the strength 
of the current continue to decrease, the 
energizing effect of the coils will be suc- 
cessively diminished, so that at one speed 
the current in the coil with the least num- 
ber of turns will be insufficient to ener- 
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gize its core so as to produce any consid- 
erable effect, and as the speed and the cur- 
rent are further reduced the current in 
the coil with the next number of turns 
will become practically ineffective, and 
so on until the car stops and no current 
is being generated. 

In the manufacture of glowers for 
Nernst lamps it has been attempted to 
provide wire terminals for attachment to 
the circuit terminals of the lamp, by 
winding a platinum wire or twisted 
strands of such wire about each end of 
the glower body, then twisting together 
the free ends of the wires, and finally 
covering the turns of wire with a coating 
of cement similar to that constituting the 
body of the glower. Difficulty has been 
experienced with this form of terminal 
by reason of its tendency to become 
loosened in service, particularly unless ex- 
treme care is taken in winding the wire 
around the glower rod and also in thor- 
oughly shrinking the rod before applying 
the wire. These difficulties were particu- 
larly marked in cases where the glowers 
were manufactured in large numbers. In 
order to obviate these difficulties, Mr. 
Marshall W. Hanks, of Pittsburg, Pa., 
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has devised a new method of attaching 
terminal wires, and Gcorge Westinghouse 
has obtained control of the patent thereon. 
In carrying the new method into effect, 
a portion of a platinum wire or cable is 
first wound around each end of a length 
of glower rod in the form of a coil, the 
rod having been first baked or roasted and 
subjected to such other treatment as may 
be necessary to shrink it thoroughly. To 
each coil is then applicd a small quantity 
of copper or other material which will 
flux or alloy with the platinum, the same 
being heated to a high temperature by 
means of a suitable flame. The preferred 
manner of applying this copper is to hold 
one end of a copper rod or wire in con- 
tact with different portions of the coils, 
and simultaneously subject the parts to 
the flame of an oxyhydrogen burner. It 
may be applied, however, in powdered or 
comminuted form prior to the applica- 
tion of the flame. After the turns of wire 
have been thus treated, they are coated 
with a body of paste of a material similar 
to that of the rod, and the whole is then 
baked or roasted in accordance with the 
usual practice. The intense heat pro- 
duced by the glower in service apparently 
volatilizes the alloying material which has 
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been applied to the turns and leaves .a 
spongy platinum contact between that 
portion of the platinum which is not al- 
loyed with the copper and the glower rod, 
and this contact is so close and firm that 
it is peculiarly efficient in service. Only 
a small amount of copper is necessary, 
since it is desirable to have the alloy ex- 
tend only a short distance into the glower 
rod and the coil of platinum wire. The 
invention is not limited only to the use 
of copper wire, since nickel, silver, iron, 
emery, manganoxide, chrome-iron, and 
many other materials may be utilized for 
the purpose with good results. 

A new electric headlight has been 
patented by Mr. John A. Mosher, of Chi- 
cago, Ill. This invention relates to that 
class of headlights used particularly on 
trolley cars, in which there is mounted 
both an are and an incandescent lamp 
for alternate use; and the object of the 
invention is to provide for the automatic 
control of one lamp by the circuit of the 
other. Headlights of this character are 
of especial value in suburban and inter- 
urban service, for the reason that out- 
side of the densely settled portions of a 
city there is usually very little artificial 
light provided along the line of railway, 
and hence a powerful headlight is essen- 
tial to rapid transit. Within the city, 
however, a strong light is not only un- 
necessary, because the streets are usually 
well lighted, but it is objectionable, be- 
cause of ita glare and consequent risk of 
so confusing persons crossing the track 
as to cause instead of hinder accidents. 
This invention provides improved and 
simplified means for manually controll- 
ing the lamps, and it furthermore pro- 
vides for bringing an incandescent lamp 
immediately into service automatically 
should any disarrangement of the arc lamp 
accidentally cut off its current. The arc 
lamp and incandescent lamp are located 
in the same casing, one being arranged 
above the other so that they will not in- 
terfere. Each lamp is provided with an 
independent circuit both of which are con- 
trolled by a common plug arranged in 
horizontal relation to the motorman and 
used only in the initial turning on of the 
current to the headlight and in finally 
cutting it out. In the circuit of the in- 
candescent lamp is placed a spring switch 
arranged to be normally held in open 
position by an electromagnet forming a 
part of the circuit of the arc lamp. A 
simple circuit breaking switch of any de- 
sired form constitutes a part of the cir- 
cuit of the arc lamp and is also located 
conveniently to the motorman. As long 
as this switch is closed the current will 
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pass through the arc lamp and the elec- 
tromagnet, thus holding the incandescent 
lamp circuit open. If, however, the 
switch is thrown to open position, or 
should the arc lamp become deranged, 
from any cause (a not improbable con- 
tingency in view of the constant and se- 
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vere jarring to which the lamp is sub- 
jected) the electromagnet becoming de- 
energized will permit the closing of the 
spring switch of the incandescent lamp 
circuit, so that the lamp therein will be 
immediately and automatically lighted. 

The Western Electric Company, of 
Chicago, Ill., has purchased a patent re- 
cently granted to Mr. Charles E. Scrib- 
ner, of Chicago, on a spring-jack for 
telephone switchboards. The invention 
concerns terminal spring-jacks or sock- 
ets, and consists in certain details of con- 
struction and disposition of parts for ob- 
taining compactness of arrangement and 
cheapness of structure, at the same time 
affording secure contact between the ter- 
minal pieces in the spring-jack and cor- 
responding portions of the plug. The im- 
provement applies particularly to that 
class of spring-jacks which are mounted 
in groups on common bases or supporting 
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plates, such as are usually known as 
“strips” of spring-jacks. In constructing 
the improved device, a strip or plate of 
insulating material is employed, through 
which transverse openings are drilled to 
receive the metal contact pieces of the 
jacks. One of these pieces is a short, 
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tubular thimble, closely fitting the trans- 
verse opening and placed therein near 
one edge of the strip, its orifice being 
accessible near the front of the strip for 
testing purposes. From this contact piece 
an extension is led to the rear of the strip 
through a suitably inclined duct between 
adjacent perforations. Another of the 
contact pieces consists in a nearly annu- 
lar spring located in the perforation at 
the rear of the thimble, already described, 
this spring being adapted to encircle and 
grasp the inserted plug. A metallic ex- 
tension extends from this contact piece to 
the rear of the strip of spring-jacks. The 
third contact is a flat spring lying axially 
in the transverse perforation and tightly 
fitted therein at its rear extremity, the 
free extremity of the spring being used in 
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the tip of a plug inserted in the jack. 
The three contact portions of each spring- 
jack are thus located in a single drilled 
perforation in the strip, with their axes 
nearly concentric, and two ducts are pro- 
vided for leading the terminals of two of 
the contact pieces to the rear of the strip, 
so that the operations essential in form- 
ing the strip of insulating material to 
receive the metallic parts of each jack, 
which operations ordinarily constitute the 
most costly processes in the construction 
of the spring-jack, consist merely in drill- 
ing the transverse opening and in form- 
ing two ducts extending therefrom for 
each spring-jack, together with a narrow 
slit opening into the perforation. One of 
the ducts may be a narrow channel cut by 
means of a saw; but with these exceptions 
the operations of forming the insulating 
base plate consist in drilling openings, the 
expensive processes of milling and drift- 
ing openings being wholly avoided. 

Journal of the Western Society of 

Engineers. 

The April issue of the Journal of the 
Western Society of Engineers, contains 
several interesting papers. Mr. Van 
Renssellaer Lansingh discusses the “Engi- 
neering of Illumination,” and shows the 
use of moulding prismatic glass; Mr. 
Ernest Gonzenback describes the “Third 
Rail for High-Speed Electric Railway 
Service; Mr. H. M. Brinckerhoff has an 
article upon “Electric Railways ;” Mr. S. 
J. Larned, in a paper entitled “Telephone 
Service,” discusses the chief value of 
telephone service in daily work; Mr. 
Ernest F. Smith describes the “Develop- 
ment, Equipment and Operation of the 
Substations,” and “Distribution Systems” 
of the Chicago Edison Company, and the 
Commonwealth Electric Company, and 
Mr. George N. Eastman has an interest- 
ing paper upon the “Grounding of Alter- 
nate-Current Systems.” 


' RADIUM.’ - 


BY J. J. THOMSON. 


The discovery by Monsieur and 
Madame Curie that a sample of radium 
gives out sufficient energy to melt half 


its weight of ice per hour has attracted ` 


attention to the question of the source 
from which the radium derives the en- 
ergy necessary to maintain the radiation ; 
this problem has been before us ever since 
the original discovery by Becquerel of 
the radiation from uranium. It has been 
suggested that the radium derives its en- 
ergy from the air surrounding it, that the 
atoms of radium possess the faculty of 
abstracting the kinetic energy from the 
more rapidly moving air-molecules while 
. they are able to retain their own energy 
when in collision with the slowly moving 
molecules of air. I can not see, how- 
ever, that even the possession of this 
property would explain the behavior of 
radium ; for imagine a portion of radium 
placed in a cavity in a block of ice; the 
ice around the radium gets melted; where 
does the energy for this come from? By 
the hypothesis, there is no change in the 
energy of the air-radium system in the 
cavity, for the energy gained by the 
radium is lost by the air, while heat can 
not flow into the cavity from outside, for 
the melted ice around the cavity is hotter 
than the ice surrounding it. 

Another suggestion which has been 
made is that the air is traversed by a very 
penetrating kind of Becquerel radiation, 
and that it is the absorption of this radia- 


tion that gives the energy to the radium. 


We have direct evidence of the existence 
of such radiation, for McClennan and 
Burton have recently shown that the 
ionization of a gas inside a closed vessel 
ig diminished by immersing the vessel in 
a large tank full of water, suggesting 
that part, at : av rate, of the ionization of 
the gas is due to a radiation which could 
penetrate the walls of the vessel, but 
which was stopped to an appreciable ex- 
tent by the water. To explain the heat- 
ing effect observed with radium, the ab- 
sorption of this radiation by radium must 
be on an altogether different scale from 
its absorption by other metals. As no 
direct experiments have been made on 
radium, it is possible that this may be the 
case; it is not, however, what we should 
expect from the experiments which have 
been made on the absorption of this radia- 
tion by other metals, for these experi- 
ments have shown that the absorption 
depends solely upon the density of the 
absorbing substance, and not upon its 
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chemical nature or physical state; if this 
law holds for radium, the absorption by 
it would be on the same scale as the ab- 
sorption by lead or gold, and altogether 
too small to explain the observed effects. 
We are thus led to seek for some other 
explanation. I think that the absence of 
change in the radium has been assumed 
without sufficient justification; all that 
the experiments justify us in concluding 
is that the rate of change is not suffi- 
ciently rapid to be appreciable in a few 
months. There is, on the other hand, 
very strong evidence that the substances 
actually engaged in emitting these radia- 
tions can only keep up the process for a 
short time; then they die out, and the 
subsequent radiation is due to a different 
set of radiators. Take, for example, Bec- 
querel’s experiment when he precipitated 
barium from a radio-active solution con- 
taining uranium, and found that the 
radio-activity was transferred to the pre- 
cipitate, the solution not being radio- 
active; after a time, however, the radio- 
active precipitate lost its radio-activity, 
while the solution of uranium regained 
its original vigor. The same thing is 
very strikingly shown by the remarkable 
and suggestive experiments made by 
Rutherford and Soddy on thorium; they 
separated ordinary radio-active thoria 
into two parts, transferring practically 
all the radio-activity to a body called by 
them thorium: X, the mass of which was 
infinitesimal in comparison with that of 
the original thoria; the thorium X thus 
separated lost in a few days its radio- 
activity, while the original thoria in the 
same time ecgain became radio-active. 
This seems as clear a proof as we could 
wish for that the radio-activity of a given 
set of molecules is not permanent. The 
same want of permanence is shown by the 
radio-active emanations from thorium 
and radium, and by the induced radio- 
activity exhibited by bodies which have 
been negatively electrified and exposed 
to these emanations or to the open air; 
in all these cases the radio-activity ceases 
after a few days. I have recently found 
that the water from deep wells in Cam- 
bridge contains a radio-active gas, and 
that this gas, after being liberated from 
the water, gradually loses its radio-activ- 
ity; the radio-activity of polonium, too, 
is known not to be permanent. 

The view that seems to me to be 
suggested by these ` results is that 
the atom of radium is not stable under 
all conditions, and that among the large 
number of atoms contained in any speci- 
men of radium, there are a few which are 
in the condition in which stability ceases, 
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and which pass into some other configu- 
ration, giving out as they do a large quan- 
tity of energy. I may, perhaps, make my 
meaning clearer by considering a hypo- 
thetical case. Suppose that the atoms 
of a gas X become unstable when they 
possess an amount of kinetic energy 100 
times, say, the average kinetic energy of 
the atoms at the temperature of the 
room. There would, according to the 
Maxwell-Boltzmann law of distribu- 
tion, always be a few atoms in the 
gas possessing this amount of kinetic 
energy; these would by hypothesis break 
up; if in doing so they gave out a large 
amount of energy in the form of Bec- 
querel radiation, the gas would be radio- 
active, and would continue to be so until 
all its atoms had passed through the phase 
in which they possessed enough energy to 
make them unstable; if this energy were 
100 times the average energy it would 
probably take hundreds of thousands of 
years before the radio-activity of the gas 
was sensibly diminished. Now in the 
case of radium, just as in the gas, the 
atoms are not all in identical physical 
circumstances, and if there is any law of 
distribution like the Maxwell-Boltzmann 
law, there will, on the above hypothesis, 
be a very slow transformation of the 
atoms accompanied by a liberation of 
energy. In the hypothetical case we have 
taken the possession of a certain amount 
of kinetic energy as the criterion for in- 
stability; the argument will apply if any 
other test is taken. 

It may be objected to this explanation 
that if the rate at which the atoms are 
being transformed is very slow, the en- 
ergy liberated by the transformation of a 
given number of atoms must be very 
much greater than that set free when the 
same number of atoms are concerned in 
any known chemical combination. It 
must be remembered, however, that the 
changes contemplated on this hypothesis 
are of a different kind from those occur- 
ring in ordinary chemical combination. 
The changes we are considering are 
changes in the configuration of the atom, 
and it is possible that changes of this 
kind may be accompanied by the libera- 
tion of very large quantities of energy. 
Thus, taking the atomic weight of radium 
as 225, if the mass of the atom of radium 
were due to the presence in it of a large 
number of corpuscles, each carrying the 
charge of 3.4 x 10" electrostatic units 
of negative electricity, and if this charge 
of negative electricity were associated 
with an equal charge of positive, so as 
to make the atom electrically neutral, 
then if these positive and negative charges 
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were separated by a distance of 10—® cen- 
timetres, the intrinsic energy possessed 
by the atom would be so great that a 
diminution of it by one per cent would be 
able to maintain the radiation from 
radium as measured by Curie for 30,000 
years. 

Another point to be noted is that the 
radiation from a concentrated mass of 
radium may possibly be very much greater 
than that from the same mass when dis- 
seminated through a large volume of pitch 
blende; for it is possible that the radia- 
tion from one atom may tend to put the 
surrounding atoms in the unstable state; 
if this were so, more atoms would in a 
given time pass from the one state to the 
other if they were placed so as to receive 
the radiation from their neighbors than 
if they were disseminated through a 
matrix which shielded each radium atom 
from the radiation given out by its neigh- 
bors. 
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THREE GOOD TELEGRAPH STORIES. 


BY WALTER P. PHILLIPS. 


I was on my way to report the National 
Democratic Convention at Chicago 
(1884) and stopped over in Buffalo as 
the guest of Mr. Edward H. Butler, 
proprietor of the Evening News. In the 
course of the morning Mr. Butler said: 
“Governor Cleveland came up from Al- 
bany last night to spend Sunday in 
Buffalo, and if you would like to meet 
him we will go around to his law office 
and have a chat with him.” We had 
hardly arrived when it began to rain, and 
a succession of summer showers detained 
us for an hour or more. When we 
finally arose to go, Mr. Cleveland said: 
“Mr. Phillips, you must not print this, 
but I will say it for your guidance when 
you reach Chicago. It may assist you, as 
things are likely to happen out there that 
will influence your judgment. As the 
governor of this state I believe I have 
done some good; whether or not if elected 
president of the United States I should 
succeed is a question that only time could 
determine. Even if nominated, I might 
not be elected—that of course is proble- 
matical, but as far as the nomination is 
concerned I shall receive that. You can 
depend on what I say.” 

A few days later we were endeavoring 
to report one of the most tumultuous con- 
ventions that was ever held. Mr. Grady, 
of New York, made a speech against Mr. 
Cleveland that threw the convention into 
an uproar and there were cries and shouts 
everywhere, and the name of Hendricks 
was the watchword. Pandemonium 
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reigned for twenty minutes and the re- 
porters were idle and anxious. It was 
impossible for any one to make his 
neighbor hear a word, and one of the 
United Press men, catching my eye, 
telegraphed with his own eyes by closing 
and opening his eyelids. “Shall we 


~ bulletin that Hendricks will be nominated 


by acclamation? That is what some of 
the fellows are sending off.” Not being 
able to telegraph with my eyes, I rapped 
out in reply by striking one hand on the 
other, “No, we will stick to Cleveland.” 
As all operators know, the telegraphic 
characters can be easily read by sight, al- 
though the usual way of reading them is 
by sound. I had been through a trying 
experience at the Republican National 
Convention a little earlier, and I was so 
upset by what was occurring that I left 
the hall and went out for a breath of 
fresh air, and then over to the Palmer 
House. I was worried, but the impressive 
words of Mr. Cleveland kept ringing in 
my ears. The colored man who threw 
cpen the half-doors at the side entrance 
of the Palmer House, greeted me with the 
words: “Governor Cleveland’s nomi- 
nated.” His face was wreathed in smiles 
and I fairly laughed for joy. It was a 
great relief when one is making predic- 
tions to have them come right. ‘The repu- 
tation a newspaper writer has worked 
years to secure may be swept away in ten 
seconds if he makes one big mistake. 


The other trying experience was in 
connection with the nomination of Mr. 
Blaine. Mr. P. V. De Graw was practi- 
cally in charge of the work of reporting 
that convention, and I may say right here 
that in my judgment he is the most cap- 
able press association manager that has 
ever lived. The Louisiana Purchase Fair 
has my sincere congratulations on having 
secured his services in connection with 
its press work during the coming year. 
Although Mr. De Graw was omnipresent, 
and I was but an onlooker in Vienna, as 
his superior officer I had the right to get 
into mischief if I desired. I overheard a 
telegram from Senator Cullom going to 
General Logan, at Washington, saying 
it seemed impossible to nominate either 
him or Blaine and asking if General 
Logan would accept second place on the 
ticket with Blaine. The answer quickly 
came back and I happened to be where I 
could hear that also. So I kept Senator 
Cullom in sight and when he was handed 
the telegram he withdrew from the con- 
vention hall and was quickly joined by a 
few of his associates. As I approached 
the group and spoke to Colonel Ingersoll, 
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who was lighting a cigar, Senator Cullom > 
asked, in a general way, if the present 
ballot should be stopped, “or,” he said, 
“now that Logan says he will do what- 
ever we wish, shall we nominate Blaine 
on the next ballot?” Colonel Ingersoll 
quickly replied: “Next ballot, by all 
means. I want to finish my smoke.” It 
was my first national convention, and in 
my innocence I wrote a bulletin saying: 
“Blaine is nominated.” Then I sent 
word to De Graw as to what I had done 
and he looked very grave. I was not quite 
easy In my own mind for the next fifteen 
minutes, but when the next ballot was 
taken and Alabama broke for Blaine, and 
the other states followed that lead, all my 
associates rose up an called me blessed. 
The United Press was a new concern, re- 
organized that very year, and our prema- 
ture announcement of the nomination of 
Blaine was a shock to the newspapers of 
the whole country. If it had been wrong, 
it would have killed us. But a great deal 
is forgiven to the successful, and from 
that day our star was in the ascendant. 


My relations with Mr. Blaine had been 
very close and cordial during the pre- 
ceding four years that I had been mana- 
ger of the Associated Press at Washing- 
ton, and I had gone to Chicago very-much 
in love with the man, confident of his 
nomination and sanguine of his election. 
To the end of standing well with his 
prospective administration, and with a 
view to bringing my opposition press as- 
sociation forcibly to his attention, I con- 
ceived a plan of notifying him of his 
nomination that would probably enable 
me to beat the Associated Press. I filed 
by the Western Union Telegraph Com- 
pany, at Chicago, New York and Boston, 
a telegram addressed to Mr. Blaine at 
Augusta, Me., with instructions to release 
it for transmission whenever it was 
learned from any source whatsoever that 
he had been nominated. As _ it 
turned out it was my own bulletin that 
released the three messages. I afterward 
asked Mr. Blaine’s secretary if they heard 
from me ahead of the others and he an- 
swered ihat they received three messages 
in a bunch by the same messenger fully 
half an hour before my news was con- 
firmed, and he quoted Mr. Blaine as say- 
ing: “Walter Phillips seems to be in three 
places at once—Chicago, New York and 
Boston. The situation reminds me of 
the story of the Frenchman who was 
panic-stricken at the apparent prospect 
of Laura Keene’s dismemberment when 
he read on a theatrical poster that she 
was to appear in three pieces.” 
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Reviews of Current Engineering and Scientific : 


Frequency Regulation. 

The importance of the problem of satis- 
factory regulation of alternators coupled 
in parallel is discussed in this article by 
M. C. F. Guilbert. The frequency given 
by an alternator depends upon the speed 
of the prime mover which is usually con- 
trolled by a centrifugal governor. The 
author believes that an electrical control 
would be preferable and outlines several 
methods of securing this. The first im- 
provement suggested is to drive the gov- 
ernor by a synchronous or induction 
motor connected to the alternator rather 
than by the prime mover itself. This 
governor should act upon the speed gov- 
ernor of the engine or upon the control- 
ling valves of the turbine, and would 
maintain a constant speed independent of 
the load. Another method suggested is 
to mount on the shaft of a shunt motor 
which is driven by some means, at a con- 
stant speed, the armature of a small al- 
ternating-current generator. The field of 
this generator is to be supplied by poly- 
phase currents drawn from the line to be 
controlled. These currents will set up a 
rotating field which will revolve in the 
same direction as the armature. If the 
frequency of the circuit varies, the rotary 
field will revolve either more rapidly or 
more slowly than the constant speed arma- 
ture. The result will be to set up in the 
latter polyphase currents which can be 
used to operate the controlling mechanism 
of the prime mover so as to correct any 
change of speed which may occur.— 
Translated and abstracted from La Revue 
Technique (Parts), April 26. 
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Effect of the Shape of the Wave Form on 
Transformers. 

In this article Herr S. Hahn considers 
the effect of the wave form of the alter- 
nating current on transformers. The sub- 
ject is first considered theoretically and 
equations are given for the effective 
values of electromotive force and current 
when the wave form is triangular and 
trapezoidal. In general, these curves are 
only approximated, the straight line sides 
being replaced by slightly curved lines. 
The case is then considered of a 
transformer which has been calculated for 
the sine curve, but which is con- 
nected to circuits in which the wave form 
is either of the two cases considered above. 
Through the decrease in the induction, 
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the hysteresis and eddy current losses are 
decreased. The latter, however, decreases 
but slightly, but there is some decrease in 
the Joule loss. The author has found by 
experiments that these decreased losses 
allow the transformer to operate at a 
temperature from eight to thirteen de- 
grees centigrade less than when used on 
a circuit having à sine wave. He gives 
a table in which the losses in watts for 
hysteresis and eddy currents have been 
computed for varying values of the in- 
duction and for the three types of waves 
considered, and for two frequencies, 50 
and 100 cycles. These values are also 
shown graphically. For fifty cycles the 
curves are approximately straight lines, 
so that it is possible to deduce a coeffi- 
cient by which the losses may be easily 
computed. The practical value of this 
method is discussed and applied in a 
specific case. The computation shows 
that the efficiency of the transformer 
which was 95.2 per cent with a sine wave 
rises to 96.8 for a triangular wave and to 
96.6 for the trapezoidal.—tT'ranslated and 
abstracted from Elecktrotechnischer An- 
zeiger (Berlin), April 19. 
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The Testing of Alternate Current Switches 
and Fuses. 

It is recognized that the severity of a 
test on the circuit-breaking capabilities 
of a switch or fuse is not only dependent 
on the current and- voltage but on the 
power-factor of the current broken. The 
influence of the latter is here discussed 
by Mr. G. W. Howe. Normally, a switch 
or fuse is in series with a resistance and 
an inductance, across terminals at which 
a constant potential is maintained. Upon 
opening the switch, the resistance of the 
are is introduced, this resistance varying 
from zero to infinity. For a certain value 
of this resistance there is a maximum 
power in the are and an expression for 
this is deduced by the author. An equation 
is also given for the ratio of the maximum 
power in the arc to the power in the cir- 
cuit before breaking. Applying these 
equations to a specific case in which 4 
current of 100 amperes is assumed to be 
flowing at a constant voltage of 1,000, 
if the power-factor of the circuit is unity, 
the maximum power in the arc is twenty- 
five kilowatts. If the power-factor has 
the value 0.1, the maximum power in 
the arc is 45.5 kilowatts. For a given 


current the test is more severe if the cur- 
rent lags, and a convenient method of 
testing switches and fuses is to put them 
in circuit with a number of choking coils 
which, by means of variable air-gaps and 
alternative connections, allow of a wide 
range of currents and voltages. The 
power-factor under these conditions is 
low, making the test more severe—Ab- 
stracted from the Electrical Review 
(London), May 1. 
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Researches on Splitting up Alternating 
Currents. 

Means of obtaining unidirectional cur- 
rents from alternating currents are not 
only interesting scientifically, but may 
have much practical value. Herr G. 
Benischke describes in this short article 
some interesting experiments which he 
has made in order to accomplish this re- 
sult. The first work was carried out with 
an alternating-current arc, one of the car- 
bons of which was replaced by two inde- 
pendent carbons insulated from each other 
by mica. Each of these was connected in 
circuit with a movable coil ammeter. Be- 
yond the ammeters the two circuits were 
connected together and after passing 
through a dynamometer this line was con- 
nected to one side of the alternating-cur- 
rent circuit. One pole of a continuous- 
current electromagnet was placed directly 
behind the arc, and when the current was 
passed through the arc this was split up 
into two unidirectional currents, one 
flowing through each carbon of the double 
electrode. When the two carbons are of 
different quality, the two derived currents 
are not equal. This method, however, is 
not a practical way of producing uni- 
directional currents, because the loss of 
potential in the arc is from forty to fifty 
volts. Attempts were made to obtain a 
more efficient method by substituting for 
an are a sheet of metal, one side of which 
is connected to one line of an alternating 
circuit and to the corners of the other side 
two lines which run to the other side of 
the circuit. Bringing an electromagnet 
up to the plate produced no effect what- 
ever. In the same way an electrolytic cell 
was experimented with, but without re- 
sults, nor did a mercury vapor arc fitted 
with three electrodes act. ‘These experi- 
ments are interesting as bringing out the 
difference in the kind of conduction which 
takes place in arc lights, electrolytic cells, 
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metallic conductors, or the mercury 
vapor are.—Translated and abstracted 
from Physikalische Zeitschrift (Leipzig), 
May 1. 
a 
Electric Lighting of Railway Cars. 

In this section of a serial article Mr. R. 
Goetze discusses the use of accumulators 
for train lighting. Two systems are con- 
sidered; that in which the entire train 
is lighted from one or more sets of bat- 
teries installed on one or two cars, and 
that in which each car has its individual 
equipment. The first system is in use on 
the Danish state railways and the second 
has been applied to the Royal German 
mail cars. The Danish trains are lighted 
from two sets of accumulators, each set 
consisting of two independent batteries. 
One set is placed upon the leading car 
and the other on the rear car of each 
train. Two complete circuits are carried 
throughout the train and there are two 
lamps in each compartment, one being 
aitached to each circuit. By this arrange- 
ment one lamp will always be lighted in 
every compartment as long as that car is 
connected to either end of the train. 
Each battery consists of thirty-six ele- 
ments, with a capacity of 130 ampere- 
hours at a discharge rate of six amperes. 
The two batteries operate in parallel. 
Each element consists of six positive and 
six negative plates placed in hard rubber 
jars covered with glass. Four such ele- 
ments are mounted in a wooden box, 
which is placed under the car in suitable 
compartments and which are automatic- 
ally connected in circuit. The weight of 
each of these four elements is eighty-five 
kilogrammes, so that the car contains a 
double battery weighing about 1.5 metric 
tons. Two eight-candle-power lamps are 
placed in each first and second-class com- 
partment, and two five-candle-power 
lamps in each third-class compartment. 
The batteries are charged when the train 
is Standing at the depot, and, as the run- 
uing time of the train is short, this sys- 
tem has been satisfactory. Resistance is 
used, regulated by hand, to maintain the 
proper voltage at the lamps. The German 
mail cars are of two sizes. The large 
car, twelve metres long, contains two 
batteries of sixteen cells each, and the 
shorter combination mail and baggage car 
contains one battery of sixteen cells. 
Each battery consists of four boxes con- 
taining four cells, with a capacity for the 
battery of 120 ampere-hours. Each ele- 
ment contains, in the older type, four 
positive and five negative plates, and in 
the newer type, three positive and four 
negative plates, These plates are mounted 
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in celluloid jars. The weight of a bat- 
tery of sixteen cells is 184 kilogrammes 
for the older type, and 172 kilogrammes 
for the new type. The cars are lighted 
by means of seven twelve-candle-power 
Sirius lamps. The batteries may be 
charged while the car is standing at the 
depot or they may be exchanged for fresh 
batteries. When charging, the urrange- 
ments are such that the more fully dis- 
charged cells receive a longer charge. 
There are at the present time 1,500 mail 
cars equipped in this way.—T'ranslated 
and abstracted from the Centralblatt fir 
Accumulatorenkunde (Berlin), May 1. 


Cd 
Protection and Preservation of Wood. 


Methods of preserving wood have re- 
ceived much attention from engineers, 
and the method here described by Mr. 
Joseph L. Ferrell will doubtless prove of 
interest. Attempts to preserve wood 
have been made from the earliest times, 
both to protect it from decay and against 
fire. The plan followed in all cases has 
been to extract, as far as possible, the sap 
contained in the wood, and to replace it 
by some chemical which would either re- 
sist decay or the action of heat. These 
methods have been too expensive for the 
slight protection obtained. These proc- 


esses consist of three stages, and require 


from twenty-four to thirty hours. The 
newer process here described reduces the 
time and the expense by doing away 
with the first stages. The apparatus con- 
sists of a cylindrical body, fifty inches in 
diameter and 112 feet long. It is made 
up of cast-steel flanged sections, with hy- 
draulic joints, and capable of enduring a 
pressure of 1,000 pounds per square inch. 
At each end is a domed gate with a vertical 
hydraulic cylinder. This gate closes from 
the inside, so that the greater the pres- 
sure the tighter the joint. Pressures 
vary from 300 to 650 pounds, according 
to the kind of wood used. The wood is 
taken as it comes from the source of 
supply, put into the cylinder without re- 
moving the sap, pressure is applied, and 
the lumber is then run into the dry kiln. 
For treating railway ties a special 
machine has been developed, similar to 
that described above, but having a gate 
at but one end. At the other end is a 
heavy cast-iron pad, inlaid with a heavy 
rubber ring. The tie is introduced into 
this cylinder, which is but slightly 
longer than the tie. The gate is con- 
structed similarly to the pad, and has an 
opening within the rubber ring. When 
this is closed, the pad is moved up 
against the othe: end of the tie by means 
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of a rod, and the preserving solution 
forced through the tie by hydraulic pres- 
sure. This pushes out the sap at the 
other end, where it flows out through an 
opening in the gate. After all the sap 
has been forced out, the openings in the 
gate and pad are closed, and a second 
solution which will react chemically with 
the first is forced into the tie from the 
sides. Thus, by pumping sulphate of 
zinc in at the ends, and chloride of lime 
from the sides, sulphate of calcium is 
deposited within the wood, penning in 
the chloride of zinc formed. To protect 
wood against fire, the material is treated 
in about the same way, but the solution 
used is sulphate of aluminum. This, 
under action of heat, is reduced to 
alumina, which is a good non-conductor. 
Another process has been developed for 
treating wood which has already been 
used in buildings. This material is ap- 
plied in two parts. The first soaks deep- 
ly into the wood, and applying the second, 
this reacts chemically with the first, 
forming a hard, transparent enamel, in 
no way injuring the color or texture of 
the wood.—Abstracted from the Pro- 
ceedings of the Engineers’ Club, of Phila- 
delphia, April, 1903. 
A 
Electrolytic Synthesis of Sugars. 

This article reviews the work done by 
Julius Walther, of St. Petersburg, in 
which Mr. Walther showed that starting 
with carbolic acid, generated from marble 
and hydrochloric acid, he could obtain a 
synthesis of organic compounds by elec- 
trolytic action. It was found that the 
current density was of great importance, 
and the anodes used consisted of brushes 
of platinum wire. The cathodes had a 
large surface and were made of platinum, 
silver, mercury, or other metal, or of clay. 
A clay pot was used as a diaphragm, and 
the anode solution was kept about five 
degrees centigrade above that of the 
cathode solution. Electrolysis commenced 
when the water was saturated with car- 
bolic acid with a difference of potential 
of two volts. By raising the voltage and 
the strength of the current, either by heat- 
ing the electrolyte or increasing the 
cathode surface, oxalic acid made its ap- 
pearance, the current being about 0.75 
ampere. Next tartaric acid was formed 
the voltage being four, and then citric 
acid. When the voltage reached five, car- 
bohydrates appeared, fruit sugar first, 
finally grape sugar. Some of the sugars 
reduce Fehlings solution and are capable 
of direct fermentation. Walther regards 
the phenomenon essentially as oxidation 
and reduction processes. The article 
then goes on to discuss the obliteration 
of the dividing line between organic and 
inorganic chemistry, and that between 
animate and inanimate  substances.—- 
Abstracted from Engineering (London), 
May 1. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Automatic Signal System 

for Electric Railways. 

The Pneumatic Signal Company, New 
York city, has purchased from Mr. S. 
Marsh Young, owner of the “Young 
system” of automatic electric track cir- 
cuit block signals for electric railways, 
all his rights for the United States, 
Canada and Mexico, and will arrange to 
place the system at once on the market. 

The “Young system” furnishes the same 
measure of protection for electric lines 
as the standard track circuit system does 
on steam roads. The presence of any pair 
of wheels on the block section, a broken 


rail or wire, or an open switch results in- 


a danger signal. 
The Signal Company will organize an 


electric railway department, which will be 


in charge of Mr. Young. It will be re- 
membered that Mr. Young was one of the 
incorporators and the first vice-president 
of the Hall Signal Company, and was for 
some years the vice-president and general 
manager of the Manhattan General Con- 
struction Company, until he sold the com- 
pany to the Westinghouse interests. 

The Pneumatic Signal Company’s fac- 
tory has been until recently at Troy, but 
it is now moving into its new works 
at Rochester, N. Y. This plant will cover 
about two hundred and forty thousand 
square feet of floor space, and will be one 
of the largest and most complete plants 
of its kind in the world. 

The system by which this company is 
best known is its low-pressure pneumatic 
system for interlocking and block signals 
on steam railway lines, and is used most 
extensively in both Europe and America. 
Its entering the street railway field is 
a new departure, and it is its intention 
to bring all its experience in the field 
of steam railway signaling to bear. upon 
the several problems which are confront- 
ing the management of high-speed elec- 
tric lines. 
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New Western Supply Company 
Opening. 

The Ewing-Merkle Electric Company, 
of St. Louis, Mo., formally opened its 
new store at 1106 Pine street, on Satur- 
day, April 25. A number of representa- 
tives of electrical companies and allied 
interests were in attendance, and mani- 
fested much pleasure in inspecting the 
new quarters. 

On the first floor, directly opposite the 


entrance, are placed specially designed 


show-cases in the form of a square, in. 


which are contained samples of nearly 
all the small material needed in the light- 


ing and telephone industries. Beyond the. 


city counter, which is served by a dumb- 


waiter connecting with the seven floors, 


is the exhibit room, in which are located 
motors, dynamos, arc lamps, switch- 
boards, electric fans, telephone and elec- 
tric fixtures, and the larger articles used 
by contractors, electric light and telephone 
companies. This floor is divided about 


midway by a glass partition, behind which | 


—rubber-covered, weather-proof, magnet, 
annunciator and cable—the stock of 
which is very complete. On this floor 
the shelving for the glass shades, re- 
flectors and incandescent lamps is placed. 

On the fifth floor are placed all the 
standard packages—that is, goods that 
are never unpacked—carloads of eleetric 
fans, arc lamps, sockets, cutouts, carbons, 
knobs, porcelain tubes, incandescent 
lamps, transformers, speaking tubes; and 
on the sixth floor are the brackets, pins, 
construction tools and wood. mouldings. 

The company makes use of a perpetua! 


SHow Room, First FLOOR, Ewinc-MERKLE ELECTRIC Company, St. Lovis, Mo. 


are located the shipping and receiving de- 
partments. 

The basement, which is an especially 
large and airy one, is used to store Roeb- 
ling’s telephone wire, cross-arms, glass in- 
sulators and iron conduit, arranged in a 
convenient and accessible manner. 

The main or general offices of the com- 
pany are on the second floor. These 
offices are fitted up in a handsome man- 
ner, finished in golden oak, and so ar- 
ranged as to afford great convenience for 
the transaction of business. On this 
floor are placed the private branch tele- 
phone exchange and telegraph instru- 
ments. 

The third floor is given up to the light- 
ing supplies, the arrangement of the 
shelving being such that the greatest 
amount of space is obtained, and the 


fourth floor contains all the copper wire 


inventory, which enables it to answer tele- 
phone and telegraph enquiries instantly 
as to stock. 


New Type Rheostat. 

The accompanying illustrations show 
the new form of rheostat designed by 
Charles Wirt, of Philadelphia, Pa., and 
for which the Scott award was made by 
the Franklin Institute of Pennsylvania. 
In view of this award and the peculiar 
construction of the apparatus, a descrip- 
tion of this instrument will doubtless be 
of general interest. Referring to the il- 
lustrations, Fig. 1 shows the assembled 
rheostat, and Fig. 2 gives a sectional view 
of the interior proportions. The resist- 
ance proper, H (Fig. 2), is formed from a 
single piece of resistance tape, wound 
without break or joint into the necessary 
number of steps—never less than fifty. 
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This ensures at all times an unbroken 
circuit from one end to the other. More- 
over, this is accomplished while still se- 
curing a desired taper or graduation to 
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each individual step, and securing this 
feature without the necessity of a twisted 
joint or a possible chance for open cir- 
cuit. 

An important point in the construction 
of this rheostat is the intimacy and cer- 
tainty of contact of each resistance step 
with its corresponding commutator bar. 
Each commutator bar, E, has contact for 
its full length and width with its resist- 
ance coil, H. Contact is ensured by be- 
ing made under heavy pressure. 

The varying widths of the commutator 
bars, E, increasing progressively in width 
in accordance with the increasing current 
capacity at each point, ensures an area of 
contact with the switch, C, at every point, 
proportional to the current carried. 

The insulation throughout is of mica, 
and this material is capable of withstand- 
ing excessive heating and sudden tem- 
perature changes. 

A porcelain knob is supplied on the 
front of the board type of apparatus, in- 
stead of a wooden knob, as this has been 
found less liable to crack. The terminal 
posts are heavy and substantiallv swedged, 
making a solid connection for the wires. 
The switch is made of spring phosphor- 
bronze, and makes connection with the 
centre of the ring and the commutator 
section upon which it is placed. This 
avoids passing current through the bear- 
ings. The switch and its accompanying 
switch centre are carefully insulated with 
mica from the shaft. 
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The rheostat shaft runs in a babbitt 
metal bearing of ample length, and is of 
such construction as to ensure positive 
contact at every point. 

The hand-wheel furnished on 
the back of board rheostats is 
finished in copper, as are also the 
face-plate, attaching screws, bon- 
net nuts, ete. The hand-wheel is 
prevented from turning on the 
shaft by means of hardened steel- 
pointed set screws. _ 

To insulate the resistance coils, 
mica is used exclusively, and to 
insulate the resistance and com- 

- mutator bars from the containing 
case, mica discs are employed. 
The resistance coils, with their ac- 
companying commutator bars and 
mica discs, are placed between two 
metal plates, the back one of 
pressed steel, the front one of cast 
iron. These plates are held firmly 
together by means of a steel band 
spun over the edge. By this 
construction the resistance rib- 
bon lies flat against the radiat- 
ing plates, the only intervening 

substance being a thin sheet of insulating 
mica. This permits the heat to be most 
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enabling each plate to work at its great- 
est efficiency. 

These rheostats are manufactured by 
the Wirt Eleçtric Company, Philadelphia, 
Pa. | eee 
Trackless Trolley. 

An electrically propelled omnibus draw- 
ing current from two trolley wires and 
running upon the original highway is to 
be tried in the Stroud district of Glou- 
cestershire, England. This district is 
said to be peculiarly fitted for a service 
of this kind, which will save the expense 


of a right of way and track. 


_ Water Power in New Zealand. 

Mr. Allo, a Swiss engineer, visited re- 
cently Huke Falls in the North Islan‘ 
of New Zealand, and examined the falls. 
He estimates that taking the water at the 
lowest stage, at least 39,000 horse-power 
may be obtained. It is suggested that 


this power be developed and distributed 
into four quarters of the island. The 
power would be sufficient to operate all 
the North Island railways electrically 
and is more than double that necessary 
to operate all the steam railways of this 
section. 


It is further estimated that a 
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readily conducted to the external surface, 
and then dissipated. The result is that 
the resistance material always runs cool, 


saving of thirty-three per cent in the cost 
of power will be made by developing 


these falls. 
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A Novel Use for Underground Elec- 
trical Conduits. 

That underground: electrical conduit 
may be made to do good service in fields 
other than that for which it was de- 
signed is proven by the application which 
the Rockland Light and Power Company, 
of Nyack, N. Y., has recently made of a 
peculiar form of underground conduit. 
This company, having occasion to lay a 
line of steam pipe underground for a con- 
siderable distance to supply one of its 
power customers with steam for manu- 
facturing purpose, experienced an un- 
usual difficulty owing to the formation of 
the ground through which the pipe was 
laid, which caused excessive condensation 
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in the pipe line, and also very rapidly 
deteriorated the line and line covering. 
The steam was to be conveyed at about 
100 pounds pressure the year round. 
Various combinations of material had 
failed to give satisfaction, because of the 
above-mentioned conditions, and the pipe 
line was finally installed with the “Dia- 
mond S” brand of pipe, manufactured by 
the John Simmons Company, this pipe 
being covered with standard eighty-five 
per cent magnesia covering, made by the 
H. W. Johns-Manville Company, New 
York city. This wrapping, in turn, was 
covered with standard “screw coupling” 
pipe, manufactured by the Fibre Conduit 
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Company, of Orangeburgh, N. Y. This 
conduit, being water-tight and not cor- 
roded or injured by moisture, keeps the 
magnesia covering and the surface of the 
iron pipe dry at all times, and by reason 
of its own heat-insulating qualities, is 
stated to add greatly to the effect pro- 
duced by the magnesia covering. The 
company announces that the pipe, laid 
two feet underground, is operating in 
winter and summer with no appreciable 


condensation. 
—o 


A New Tray Storage Battery 
Equipment. 

A novel form of storage battery, for 
which a number of important claims are 
made, has been installed for the light, heat 
and power service in the new Hotel 
Carlton, Boston, Mass. This is the largest 
battery of the new tray type manufac- 
tured by the Smith Storage Battery Com- 
pany, Binghamton, N. Y., and which has 
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eleven at night it is continually charging 
and discharging at a constantly fluctuat- 
ing rate. The remainder of the time the 
generator is shut down. It is also stated 
that the drop in electromotive force from 
midnight until morning never exceeds 
one volt. Because of the varying demands 
of service, the battery has to respond to 
frequent sudden changes of load. Some- 
times the discharge exceeds 400 amperes, 
or over four times the normal rate. Dur- 
ing the day the discharge is frequently 
300 amperes or more, lasting but a short 
time, the load dropping off suddenly, im- 
mediately followed by charging current 
up to 100 amperes. 

This ability to respond to excessive 
loads, the manufacturer states, results 
from the features which make this battery 
unique. These features are its shape, 
method of gridding and processing, the 
short space through the electrolyte be- 
tween the positive side of one tray and the 
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Tray PLATE STORAGE BATTERY INSTALLATION. 


been described recently in the ELECTRICAL 
The battery consists of fifty- 


The battery room is ten by eighteen fcet 
in size. The trays are each three by seven 
feet in size, and are nested in three piles 
about four .fect high: This permits of 
comfortable passageways around the piles, 
and of a compactness of installation that 
means a great deal to a person having to 
save all possible floor space. 

The rated capacity of the battery is 
800 ampere-hours, the normal discharge 
rate being 100 amperes. The peculiar 
construction of this battery is stated to 
enable it to promptly respond to almost 
any overload which may be placed upon it. 
The battery is used to equalize the load 
for all the lighting and power plant of 
the hotel, with electric heating used in 
many ways. For seven hours out of each 
twenty-four it performs the entire service. 
From six o’clock in the morning until 


negative side of the next, and the absence 
of ‘connecting jumpers between the plates 
and numerous terminals. These features 
give the battery a low internal resistance. 

The accompanying illustration shows 
the equipment in the Hotel Carlton. 


The Centennial of Justus Liebig’s 
Birthday. 

A notable meeting of chemists was held 
at the Chemists’ Club, New York city, 
Tuesday evening, May 12, to celebrate the 
centennial of Justus Liebig’s birthday. 
Addresses were made by Dr. Ira Remsen, 
president of Johns Hopkins University, 
Professor William H. Brewer, of Yale 
University, and Dr. C. Duisberg, vice- 
president of the Verein Duetscher Chemi- 
ker. Dr. Remsen and Professor Brewer 
both studied under the famous chemist 
and gave interesting reminiscences of Lie- 
big and their work with him. Dr. Duis- 
berg spoke of Liebig’s relation to the 
chemical industry, of the changes brought 
about, and of the present conditions. 
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Glass-Enclosed Switchboard Meters. 


The Stanley Instrument Company, 


Great Barrington, Mass., is placing on 
the market a type of switchboard meter 
which is especially adapted for mounting 
on office switchboards. As may be seen 
from the accompanying illustration, the 
meter is entirely enclosed in glass, so that 
ite workings may be at all times in view 
of the customer, and, as seriously sug- 
gested in the company’s literature, this 
apparatus will be found to be an attractive 
object lesson to the customer of any com- 
pany, through seeing it in actual opera- 
tion, showing the method by which the 
current is registered and the accuracy of 
registration. It also provides a means of 
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demonstrating to customers that the rate 
of registration is directly proportional to 
the rate of use of current, and that the 
meter registers only when current is used. 

The mechanical and electrical design 
of the meter is of the well-known type 
of magnetic suspension recording meter, 
manufactured by the Stanley company. 
The magnetic suspension elements consist 
of a permanent magnet and steel plugs 
or pole-bushings. The rotating parts, 
floated in air, are the aluminum disc and 
‘ the soft steel vertical shaft, called the sus- 
~ pensian core, to which the disc is rigidly 
secured. The lower end of the suspension 
core is flanged larger, while the upper 
end is turned smaller in diameter than 
the body of the core. The flanged lower 
end of the suspension core is in a cup 
formed in the lower pole-bushing. The 
upper end of the suspension core, when 
in magnetic suspension, is just inside of 
a recess on the upper pole-bushing. The 


ELECTRICAL REVIEW 


difference in diameters between the flange 
of the suspension core and the cup in the 
lower pole-bushing, as also between the 
upper end of the suspension core and the 
recess in the upper pole-bushing, is such 
that there is a predetermined space all 
around the flange in the lower pole-bush- 
ing, and all around the upper end of the 
core in the upper pole-bushing. When 
the suspension magnet is not in place, the 
flanged end of the suspension core, due 
to gravitation, will naturally rest on the 
surface of the cup in the lower pole-bush- 
ing; but due to the difference in di- 
ameters, it will not touch upon the cir- 
cumference of the cup at any point, there 


being an air space between the periphery . 


of the flange and the circumference 
of the cup. When the suspension 
magnet is not in place, and when 
the lower end of the suspension core rests 
on the surface of the cup in the lower pole- 
bushing, the upper end of the core will 
be slightly below the lower edge of the 
upper pole-bushing. The magnetism 
passes between the ends of the magnetized 
plugs in the upper and lower pole-bush- 
ings, and attracts the steel suspension 
core with the disc attached in an upward 
direction, lifting the flanged lower end 
of the suspension core from contact with 
the surface of the cup in the lower pole- 
bushing, and carries the upper end of the 
suspension core into the recess in the 
upper pole-bushing. By the laws of mag- 
netism, the magnetic field inte which the 
suspension core, with . its. attached disc, 
is thus attracted, acts uniformly upon the 
suspension core, holding the rotating 
parts in a predetermined, definite posi- 
tion in space, free from mechanical sup- 
port or contact of any kind. The disc is 
guided by a fine piano wire axis, there 
being no mechanical rubbing contact of 
any kind. 


A Rivet Coupling. 
The need has been felt for a coupling 


to unite electric wires which would not. 


necessitate the use of solder. When 
soldered joints are made, some substance 
must be used to clean the wire, so that the 
solder may take hold, and this material 
is often an acid or a salt containing a 
trace of acid, the presence of which within 
the joint causes corrosion and impairs the 
electrical contact. To avoid the use of 
acid, a neat coupling has been brought 
out in Germany, known as the “Nietver- 
binder.” The coupling is a flattened sleeve 
of pure copper, pierced by two openings. 
To make a splice, the proper size of sleeve 
is selected, and the ends of the two wires 
are slipped into this, just filling up the 
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sleeve. Then the two wires are forced 
apart by means of a punch and anvil, the 
former being driven through the two 
openings. This is then withdrawn, and. 
two rivets inserted in the holes and riveted 
up. The result is a good electrical and 
mechanical joint which is easily made. 
This coupling is manufactured by J. W. 
Hofmann, Kalzschenbroda, Dresden. 


< 
A Swivelling Trolley. 

The accompanying illustration shows 
a type of trolley-wheel which has been in- 
troduced to some extent in England. As 
will be seen, the wheel swivels on a ver- 
tical pinion, allowing it to follow the wire 
through considerable lateral variation. 


NWIVELLING TROLLEY. 


This allows the erection of trolley wires 
over the side of the track, shortening the 
brackets, with centre-pole construction, 
and also permits side bracket construction 
to be used with the track some distance 
from the side of the road. 

The wheel is made from a specially 
tough mixture, has a long life and is 
fitted with a graphite bushing. It is held 
in a vertical harp which is maintained in 
this position by a pinion and rests on a 
ball-bearing. The harp can be slipped off 
easily when it is necessary to make a 
change or should the wheel become en- 
tangled in the wires. This wheel is made 
by Messrs. W. E. Rowlands & Company, 
Birkenhead, England. 

— a 

New General Electric Directors. 

At the annual meeting of the stock- 
holders of the General Electric Company, 
at Schenectady, May 12, the number of 
directors was increased from thirteen to 
fifteen. The new directors chosen were 
ex-Governor W. M. Crane, of Massa- 
chusetts, and Hon. W. C. Whitney, of 
New York. The following were reelected 


directors: Gordon Abbott, Oliver Ames, 
C. A. Coffin, T. Jefferson Coolidge, Jr., 
Frederick P. Fish, George P. Gardner, 
Eugene Griffin, Henry L. Higginson, J. 
Pierpont Morgan, J. P. Ord, Robert 
Treat Paine, 2d; George Foster Peabody 
and Charles Steele. 
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A New Model “Universal” Fan. 

The Eck Dynamo and Motor Works, 
Belleville, N. J., is introducing to the 
market a new type of electric fan which 
is designated as the “Universal.” This 
fan possesses primarily all of the fea- 
tures which have made the company’s 
“Hurricane” fan popular for a number 
of years past, with the addition of auxil- 
iary devices which adapt it to be used 
either as a desk, bracket, trunnion or 
bracket-trunnion fan, with an oscillating 
attachment in each case. The fan, as 
now constructed, can be adjusted for any 
of the different types, and will operate at 
any angle and at any speed. There is no 
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til it stops, and the screw is then 
tightened. The screw, C, is then 
tightened, which makes a positive ad- 
justment of the motor body on the ver- 
tical shaft. To adjust to a trunnion or 
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tric Cable Joint and Appliances Com- 
pany, New York city. 

These cable joints are made in several 
forms, each embracing the primary idea, 
which is to utilize a threaded flanged 


Fig. 1.—NkEw ConicaL Expansion PLUG CABLE JOINTING DEVICE. 


bracket fan, the screw, D, is loosened, and 
the head of the motor set at any angle de- 
sired, and the screw, D, then tightened. 


UNIVERSAL FAN. 


leveling and no delicate adjusting neces-. 


sary. The accompanying illustration will 
make clear the operation and adjustment 
of the new attachments. To adjust the 
fan from a desk to an oscillating fan, the 
screw, A, is loosened, and the connecting 
rod is lifted at B. The screw, A, is 
moved from the centre of the wheel and 
tightened. The further the screw is 
moved from the centre, the greater is the 
are of oscillation, and vice versa. In 
order that the fan may have a full range 
of rotation, the screw, C, is loosened. To 
adjust from an oscillating to a desk fan, 
the screw, A, is loosened and moved 
toward the centre of the wheel un- 


The connecting rod, at B, is lifted, and 
the motor head turned to either side, as 
wanted, and the screw, C, then tightened. 


A New Cable Jointing Device. 

The accompanying illustrations give a 
good idea of a new conical expansion cable 
joint and terminal connection which is 
being placed on the market by the Elec- 


joint, containing an internally. tapered 
thimble, into the ends of which the cable 
is slipped, the taper being such that as 
the end of the cable is spread a posi- 
tive joint is assured. 

Fig. 1 shows the cable joint or ter- 
minal, which is manipulated essentially 
as follows: the end of the thimble into 
which the cable is inserted is smaller than 
the opposite end, the taper being such 
that there is always a certainty of the 
cable being gripped by the sleeve. After 
both ends of the cable have been inserted 
in the thimbles and these adjusted in the 
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Fig. 2.—COMPLETED JOINT. 


flanged and threaded terminals, a small 
hole is started between the strands, with a 
nail or punch, and a soft copper plug with 
double conical ends is inserted between 
the strands at the ends of the cable. The 
threads are then brought together and 
screwed up under pressure, this action 
causing the soft copper plug to spread and 
press the strands of the cable tightly 
against the inner walls of the 
sleeve, as is shown in Fig 2. This 
double conical plug, being forcibly 
pressed into place, forms a very effective 
contact, and is of sufficient cross-section 


Fie. 3.—New SPLIT Rine CABLE JOINTING DEVICE. 


to carry the entire current which may be 
flowing through the conductor. 

Fig. 3 shows the sections of another 
form of cable terminal made by this com- 
pany, which utilizes a split ring, the ends 
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of which are tapered so that upon the 


strands being brought together, the cable 
being inserted as previously described, the 
flared lips of the split ring are clamped 
tightly about the cable, forming an in- 
timate and positive connection. When the 
threads have been tightly drawn up, the 
relative positions of the thimble and cable 
are as shown in Fig. 4. 

Numerous tests have been made of the 
conductivity of these joints, which have 
resulted very favorably for the construc- 
tion. 

The copper terminals are of high 
conductivity, and the contacts are such as 
to secure a low resistance at the joint. 

This form of terminal does away with 
soldering joints, and also with more or 
less unsightly taping, which is necessary 
when making stranded cable connections. 
There is also less danger to the insulation 
of the cable, and the application of the 
terminal is not at all limited to electrical 
construction. 

The tests above mentioned show these 
joints to be of a high electrical and me- 
chanical efficiency, and the tensile strength 


Fie. 4.—CABLE JOINT COUPLER. 


of the joint is in excess of that of the 
cable itself. 


Another interesting and thoroughly 
practical application of this feature is in its 
adaptation as a cable terminal for switch- 
board practice. The switch may be so 
designed as to have, instead of the ordi- 
nary recess for the reception of the cable, 
a threaded end, into the butt of which 
may be fixed a dowel pin so arranged that 
when the cable has been inserted in the 
tapered thimble the flanged sleeve and the 
switch receptacle may be quickly screwed 
together. 

This obviates the use of a soldered con- 
nection, and eliminates the danger of 
ruined insulation and a number of other 
difficulties. 


Iowa State College of Agriculture 
and Mechanic Arts. 

The trustees and faculty of the Iowa 
State College of Agriculture and 
Mechanic Arts dedicated the new engi- 
neering hall at Ames, Iowa, on Friday, 
May 22. Addresses were delivered by Dr. 
R. H. Thurston, of Cornell University, 
Ithaca, N. Y.; Mr. W. Clyde Jones, of 
Chicago, and Mr. M. J. Riggs, of Toledo, 
Ohio. The dedication exercises were held 
at three P. m., and these were followed by 
a reception in the evening at eight o’clock. 
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A New Construction Specialty. 

The accompanying illustrations will 
show the application of the “Shickluna 
Vita stirrup.” These stirrups are de- 
signed for making connections with con- 
ductors delivering current to street lamps, 
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STIRRUP, WITH WIRE LAID IN PLACE 


or to any swinging electrical device which 
is liable to become open-circuited from 
wind motion or from mechanical oper- 
ation. The general demand for a device 
at a reasonable cost, to supplant the old 
methods of tying the wires in the grooves 


of a glass or knob, has induced the manu-. 


facturer of this device to present this de- 
sign to the market. The stirrup is made 
of refined malleable iron, heavily galvan- 
ized, making the device strong, light and 
substantial. The manufacturer states 
that it will positively prevent a wire from 
breaking where it is installed, as the 
cover of the wire is not removed or even 
scratched, and the circuit is continuous 
direct to the lamp. Fig. 1 shows the wire 
laid in the “Vita” stirrup. Fig. 2 show- 
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STIRRUP, WITH WIRE CLAMPED, 


ing the wire clamped in the stirrup. This 
device is manufactured by the White Star 
Appliance Company, 316 Potomac 
avenue, Buffalo, N.. Ý. 


Montreal Technical Institute. 


A company has been inaugurated in 
Montreal to found a technical institute 


in that city. The amount of capital will 


be $250,000, of which $100,000 has al- 
ready been donated by the Mechanics’ 
Institute. The objects of this institute 


are to furnish and promote technical, 


artistic, industrial and commercial edu- 
cation. A building will be erected which 
will contain lecture rooms, libraries, 
laboratories and workshops. Instruction 
will be carried on by lectures and cor- 
respondence. 
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Conduit Exhibit at the Convention. 

The Standard Vitrified Conduit Com- 
pany is to have an exhibit of its conduit 
at the Auditorium Hotel, Chicago, Tl., 
during the National Electric Light Asso- 
ciation’s convention, the exhibit to be in 
charge of Mr. B. S. Barnard, vice-presi- 
dent and secretary of the company. 

The new factories of this company at 
South River, N. J., are now in full oper- 
ation, in addition to the old factories, 
giving an enormous daily capacity of 
multiple and single-duct conduit. The 
company has secured a large number of 
orders for conduit in the New England 
states this season, and a large part of the 
orders east of the Ohio River. Upward of 
1,000,000 feet of conduit were purchased 
recently through it for Salt Lake City, 
Utah, by the Stromberg-Carlson Tele- 
phone Manufacturing Company. This 
will be shipped from the western fac- 
tories, the Standard company being in a 
position to supply conduit in any part of 
the United States. Another order re- 
cently secured is for 500,000 feet for 
Memphis, Tenn., and a number of promi- 
nent corporations throughout the coun- 
try are using its product this season in 
large quantities. The, company is also 
doing a large business in third-rail in- 
sulators. The catalogue recently pub- 
lished is very handsome, and is replete 
with information on conduit construc- 
tion, making it of great practical value 
to the engineer. 
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Electrical Manufacturer Organizes 
Under New Name. 

The Christensen Engineering Com- 
pany, Milwaukee, Wis., has made a change 
of organization. This has become a neces- 
sity through the greatly increasing de- 
mand for Christensen air brakes and 
“Ceco” electrical machinery. The owners 
of the stock of the company have organ- 
ized the National Electric Company, and 
the assets, good will, etc., of the Chris- 
tensen Engineering Company were trans- 
ferred on May 16 to the National Elec- 
tric Company. The purposes, ownership, 
management and control of the new com- 
pany are identical with those of the old. 
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New York State Independent Tele- 
phone Association. 

The third annual meeting of the New 
York State Independent Telephone As- 
sociation, for the purpose of the election 
of officers for the ensuing year, and the 
transaction of such other business as may 
properly come before the meeting, will be 
held at the Butterfield House, Utica, 
N. Y., Wednesday, June 10. The meeting 
will convene at two P. M. Mr. George R. 
Fuller is the president of the association, 
and Mr. Charles O. Harris, 59 Stone 
street, Rochester, N. Y., is secretary. 
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New Works for Dayton Electrical 
Manufacturing Company. 

The Dayton Electrical Manufacturing 
Company, of Dayton, Ohio, which has 
heen occupying a six-story factory in the 
Beaver Power Block of that city, has out- 
grown its present quarters and is now 
building a large and modern plant at 
Miamisburg, one of the 


suburbs of 
Dayton. 


During the nine years that this com- 
pany has been manufacturing the “Apple” 
gas engine igniter, its business has been 
rapidly growing, and to-day, with an out- 
put of one hundred igniters per day, it 
is Impossible to keep up with its orders. 

The main building of the new plant 
will be 500 feet long by 60 feet wide, with 
four other buildings of smaller size. 

The total output of the igniter depart- 
ment will, upon completion of the new 
plant, exceed two hundred complete out- 
fits per day, and, in addition, this depart- 
ment will manufacture a complete line of 
jump and touch spark coils, plugs, 
switches, ignition dynamos and magnetos 
with governors for the same; and the 
King timing device for engines using the 
jump spark system. 

The storage battery business will be 
handled by a separate department, and 
will include the building of batteries 
varying in weight from five pounds to 
four tons. The “Apple duplex” is a 
unique type of storage battery, in that 
the negative element forms the contain- 
ing-jar and each cell is practically a lead 
bottle, completely enclosed, non-breakable 
and non-leaking. It was originally de- 
signed for ignition purposes, to be used 
in connection with the Apple dynamo, for 
sparking gas engines. Its lightness, com- 
pactness, capacity and durability have led 
to its adoption for automobile and marine 
propulsion, and the Dayton Electrical 
Manufacturing Company now intends 
building the same type of cells in larger 
and heavier sizes for stationary use. 

The original Apple ignition dynamo 
weighed forty pounds, was unwieldy 
and cumbersome, with all the working 
parts exposed to the air and consequent 
dirt and dust. The latest “Apple” igniter 
weighs fifteen pounds, is completely en- 
closed, and is dust, dirt, oil and water- 
proof. Its output is ten volts and four 
amperes, ample current to work success- 
fully any type of touch or jump spark 
coil. 

The “Apple” magneto, which has been 
placed on the market to meet a demand 
for a medium priced mechanical igniter 
adapted to touch spark work, is also com- 
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pletely enclosed, although the working 
parts are easily accessible. 

By purchasing the Cotton patents and 
adding thereto some of Mr. Apple’s 
ideas, the company will soon be ready to 
market an ignition plug that it expects to 
nave a large sale. The King timing de- 
vice, the invention of Charles B. King, of 
Detroit, is now manufactured by this 
company under a royalty to Mr. King, 
and its adoption by many of the leading 
automobile manufacturers and an ever- 
increasing demand for the same, lead the 
maker to believe that its manufacture 


may demand a separate department in the 
new establishment. 
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A Maximum Demand Indicator. 

A new form of maximum indicator has 
been brought out in England which pos- 
sesses the advantages of simplicity and 
cheapness. It consists essentially of an 
air thermometer, having two bulbs con- 
nected by a capillary tube. The tube is 
placed in a vertical position in a suitable 
case, and the upper bulb is partially 
filled with mercury. The tube itself is 
small enough to prevent the mercury 
flowing into the lower bulb by gravity. 
The lower bulb is surrounded by a spiral 
of resistance wire, which is held tightly 
against the bulb by spring clips. These 
clips are so arranged that they come to- 
gether and close a circuit should the spiral 
be broken by accident. 

The action of this apparatus is as fol- 
lows: The current used by the consumer 
must pass through the resistance and in 


doing so heats the air in the bulb, fore- - 


ing it up through the tube into the upper 
bulb. When the current is shut off, the 
lower bulb cools down and the mercury 
is forced down into the capillary tube, 
the distance depending upon the maxi- 
mum current. To readjust the appa- 
ratus, the tube is taken out and the mer- 
cury shaken down into the upper bulb 
and both bulbs brought to the same tem- 
perature by holding one in each hand. 
This takes but a minute or two, while the 
full effect is not produced by the current 
unless it has passed for at least four min- 


utes. The apparatus is manufactured by 
Messrs. Fricker & Miller, 82 Victoria 
street, London, S. W. 


—_———_ —_ o> 
Wireless Telegraphy from Moving 
Trains. 

Experiments were made recently on the 
high-speed electric railroad between Ber- 
lin and Zossen with the Siemens-Braun 
system of wireless telegraphy. Commu- 
nication was maintained during a journey 
of a train from Marienfelde to Rangsdorf 
between the train and the various stations 
on the line. Results are said to have been 
successful and reliable. 
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Waste Available for Fuel. 

Commissioner John McGaw Woodbury, 
of the Street Cleaning Department, New 
York city, has received the reports of ex- 
perts as to the experiments made in the 
use of street and store sweepings as fuel. 
Ife has calculated that there would he 
800,000 cubic yards a year, which could 
be utilized by the new process in the 
making of briquettes for fuel. With this 
fucl it was estimated that power enough 
to light 7,272 lamps of 2,000 candle- 
power each for a year could be obtained. 

Commissioner Woodbury will sell the 
fuel, and it is announced that some ar- 
rangement for the use of machinery of 
the city to generate and sell power for 
the pumping stations in the Borough of 


Manhattan of the Water Supply Depart- 
ment might be made. 


Canadian Westinghouse Company. 

Steps have been taken to form a Cana- 
dian Westinghouse company, it is an- 
nounced, for the purpose of manufactur- 
ing in Canada the apparatus needed to 
supply that market. In order that its 
plant at Hamilton and its real estate 
there may be utilized the Westinghouse 
Air Brake Company will be included. 
The capital of the company will be 
$2,500,000, of which the Air Brake 
Company will have $850,000 and the 
electric company $950,000, the remainder 
of the capital stock being taken at par 


by Canadians, who are desirous of secur- . 


ing an important minority interest in 
this new company. 

The arrangement provides for a cash 
working fund of $1,250,000, not includ- 
ing the money already invested in works 
and real estate. 


> 

Copper Deposits in New Mexico. 

There are a number of deposits of cop- 
per ore in central New Mexico, lying 
east of the Rio Grande. On the eastern 
hase of the Sierra Oscura are several low 
ridges containing reefs of copper ore. 
These overlie limestone and in turn are 
covered by red sandstone and shales, and 
may be divided into three belts; the north- 
ern, middle and southern, none of which 
has been exploited in depth. 

Two partial analyses from selected car- 
load lots of ore show about ten per cent 
of copper, and from this it is inferred 
that the ore will run about four per cent 
copper. The nearest railway station to 
these deposits is sixteen miles to the east, 
and there are coal mines within thirty- 
five miles. The price of coal delivered 
at the mines is $5.50 per ton. At Estey 
City an electrolytic plant has been built 
for treating 100 tons or more of copper 
ore per day, but no information has been 


given out of the success of this under- 
taking. 
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DOMESTIC AND EXPORT. 


NEW TELEPHONE LINES—The Pittsburg & Allegheny Tele- 
phone Company’s allied interests will expend over $1,000,000 shortly 
in perfecting a long-distance service to Philadelphia, Baltimore 
and other important points. Ten trunk lines will be run East, the 
main line closely following the Pennsylvania Railroad. Over 800 
miles of wire will be strung, operations being scheduled to be com- 
menced in a few days. Arrangements are being consummated with 
independent companies throughout Pennsylvania, West Virginia 
and Maryland, which will place Pittsburg subscribers in touch with 
20,000 subscribers and 112 exchanges outside of Philadelphia and 
Baltimore. About $800,000 will be spent by the company in Alle- 
gheny County. The number of telephones will be increased to 20,000. 
Four direct lines will be built to reach southeastern Ohio. The 
new lines are to be ready for use by October 1. 


MEXICAN LIGHT AND POWER COMPANY—The directors of 
the Mexican Light and Power Company have unanimously decided 
that the company should, in addition to acquiring the properties of 
the City of Mexico Electric Light Company, owned by Messrs. Sie- 
mens & Halske, of Berlin, acquire the properties of the City of 
Mexico Electric Tramway Company, which are owned by Messrs. 
Warner, Bite & Company, of London, England. By securing these 
companies, the Mexican Power Company will control the companies 
using the largest amount of electric power in the republic of 
Mexico. This Mexican company is the first company ever formed 
in which the leading interests of all the leading Canadian banks 
and corporations have become indentified. Among the largest stock- 
holders are the leading interests of the Bank of Montreal, the 
Canadian Bank of Commerce, the Canadian Pacific Railway, the 
Grand Trunk Railway, the Canadian Northern Railway, the Do- 
minion Iron and Steel Company and the Dominion Coal Company. 


BIG POWER PLANT ASSURED—A company has been incor- 
eh beds the laws of New Jersey and has organized, with 
York H oe of Boston, as president, Charles H. Maxey, of New 
He eel ce-president, and Daniel D. Gile, of Boston, as secretary 
River hae to develop more electrical power on the Farmington 
in the ERE The company intends to dam back the water 
and car E ngton River south of Cold Spring in the town of Otis 
i llanes P five miles in a concrete or steel pipe eight feet 
Boston BE o the C. D. Case school furniture factory south of New 
pany sil pi a power plant will be erected. If necessary, the com- 
a also dam the river at that point. The company has had 
te a for all the power which it would have in Springfield 
the pro pe but it is said it will look out for the interests of 
tote posed trolley road from Lee to Winsted; in fact, the pro- 

rs will aid the latter project as best they can. Their power 


will take a capital of about $1,000,000. It is not known when work 
will be begun. 


Pa S MUNICIPAL POWER PLANT—Mr. Rust, Toronto 
ma ite neer, has submitted a short report to the Toronto Legisla- 
fe Reeth electrical energy and the cost of a generating sta- 
ansni i Falls with a capacity of 35,000 horse-power, a 
San ssion line to Toronto, and distributing agencies in the city. 
i &ures are as follows: Generating, from $4,000,000 to $6,000,000: 
ransmission, $1,000,000, and distribution, $185,641, making a total 
approximately from $7,000,000 to $9,000,000. A bill has also been 
introduced in the Canadian Legislature to enable municipalities to 
&0 into the business of supplying electrical energy. An 
exception has been taken to this bill because of a clause which 
empowers the chief justice of Ontario to appoint the commissioners 
who are to have charge of the work. Under these conditions the 
municipalities would be shorn of their power, and the opinion is 
held that wherever a municipality desires to go into business, it 
should have the power to appoint the commissioners. 


CANADIAN BLECTRIC RAILWAY MERGER—An important 
electric railway merger, on the lines of the International Railway 
Company, is planned for the Canadian side. Its operations will 
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cover Toronto, Hamilton, St. Catherine’s and Niagara Falls, 
Ontario, and its lines will also reach Buffalo. The existing roads 
to be allied in the new scheme are the Niagara, St. Catherine's & 
Toronto, Hamilton Radial, Hamilton, Grimsby & Beamsville, Hamil- 
ton Street Railway, Toronto & Mimico, Toronto Suburban, and 
Metropolitan, of Toronto. A bill has been introduced into the 
Canadian Parliament to incorporate the Toronto & Hamilton Rail- 
way Company, with a capital.of $1,500,000, with power to make 
running arrangements with any or all of the above-named roads, 
or to buy their lines, franchises and equipments. The franchise 
asked for also includes telephone, telegraph and steamship clauses, 
enabling the company to buy or build lines for communication 
around, across or under Lake Ontario to the Niagara district. The 
railway links to connect existing lines would be a few miles be- 
tween Toronto and Hamilton, a stretch from St. Catherine’s to 
Beamsville, and a line from Niagara Falls, Ontario, to Buffalo. 


A NEW INTERURBAN RAILROAD SYNDICATE—lIt has been 
announced in Washington, Pa., that the officials who closed the deal 
for merging the Washington and Canonsburg railway interests have 
planned a combination of street railway lines between Pittsburg 
and St. Louis. This merger will be a very extensive one, and it is 
stated will be under the control of the Widener-Elkins interests, 
involving a capitalization of something more than $100,000,000. The 
four principal companies to be merged are those of Pittsburg, 
Columbus, Indianapolis and St. Louis, while those of Washington, 
Wheeling, W. Va., Newark and Zanesville, Ohio, and other smaller 
cities will be included. The proposed road will be a direct one 
between Pittsburg and St. Louis, and will be about 750 miles long. 
The negotiations for combining the street railway capital to form 
the inter-city road have been under way for about two years. The 
new road from east to west will avoid the larger cities and towns 
as much as possible, on account of the high-speed which it is ex- 
pected to maintain, and the suburban lines will all be feeders to 
the main through line. Fast express trains of three and four cars 
will be operated between Pittsburg and St. Louis, and it is believed 
will compete actively with other railroad systems. The rights of 
way, where roads are not already in operation, have been obtained. 
The Washington & Canonsburg Railway Company was taken over 
by the new company at $1,500,000, the merger to take place shortly. 
It is the intention of the new combination of capital to build a 
branch line from Indianapolis to Chicago, with other roads radiat- 
ing from various important centres. 


ANOTHER CONNECTICUT POWER COMPANY—A favorable 
report has been presented to the Connecticut Legislature from the 
committee on incorporations, on the franchise of the Eastern Con- 
necticut Electric Power Company. The main financial backing of 
this company is said to be furnished by R. E. Hawks, of Boston, 
and associates, and the management of the company is to be by 
Perkins & Perkins, Hartford lawyers. Among others interested in 
tne company, as announced, are R. L. Warner, State Senator F. E. 
Jacobs, Harry E. Beck, Harold Lawton and Clinton F. King. The 
Eastern Connecticut Electric Power Company is given power by its 
charter to purchase, lease or sell lands, rents, tenements, fran- 
chises, hereditaments, mills, manufactories, water rights and mill 
sites, and to do all kinds of general electric business, generate elec. 
tricity, distribute it, and deliver it in Wyndham County, and in the 
towns of Sprague, Franklin, Lisbon, New London County, and to 
extend these plants into Massachusetts. The company is also to 
have the right to manufacture and sell wool, cotton, iron, paper 
and other materials or products of mixed materials. It is to have 
an initial capital stock of $100,000, with power to raise that amount 
to $900,000. The company has three possible sites under considera- 
tion for the main power dam, but the selection has not been an- 
nounced as yet. The company will build a dam, generate elec- 
tricity, and sell this power to existing manufactories; build new 
manufactories of its own, and operate them by electricity; trans- 
mit electric power to existing street railroads in the section, and 
in the near future build trolley lines of its own. 
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OBITUARY NOTICES. 


MR. EZRA TORRANCE GILLILAND. 


The ELECTRICAL Review mentioned briefly in last week’s 
issue the death of Mr. Ezra Torrance Gilliland, which oc- 
curred at Pelham Manor, N. Y., at four o’clock, Wednesday morn- 
ing, May 13, a few hours before we went to press. His death was 
caused by heart failure, brought on by an acute attack of Bright’s 
disease, from which he had been a sufferer for three or four years, 
although this was known to only a very few of his friends. Mr. 
Gilliland was one of the pioneers of first rank in telephone work. 
He was une of the few to whom the idea first came of the possi- 
bilities of the exchange telephone service, now so universally 
adopted in all parts of the civilized world. He was an original 
worker in inventing and manufacturing telephone switchboards, 
magneto call bells, and other appliances required in a central tele- 
phone office and at the subscriber’s instrument. His first work 
was done in Cincinnati. Afterward he established a manu- 
facturing company in Indianapolis, and from there formed an 
alliance with the Western Electric Company, at Chicago, now 
probably the greatest electrical manufacturing and supply com- 
pany in the United States, and which still turns out apparatus 
under the Gilliland patents. Mr. Gilliland was active also in or- 
ganizing and consolidating a number of telephone operating com- 
panies, and was at one time president of several of these in the 
middle and western states. His faith in the great future demand 
for the telephone never faltered, and in his day there was probably 
no one man who did more for its development. Mr. Gilliland was 
also an able mechanician, and took great delight in working with 
machinery and tools. He was associated with Mr. Edison for a 
number of years, in developing the induction telegraph and the 
phonograph. They had previously been thrown together as tele- 
graph operators, in which field they both were experts. About 1884 
Mr. Gilliland moved to Boston, and spent a few years at the head 
of the experimental department of the American Bell Telephone 


Mr. E. T. GILLILAND. 


Company, subsequently removing to Pelham Manor where he built 
and operated a fine laboratory and where he resided until the 
time of his death. Until within the last year or two he was on 
the staff of the American Bell Telephone Company as one of its 
recognized electrical experts. Mr. Gilliland was elected president 
of the village of Pelham Manor, and served several years, and was 
highly esteemed by that most excellent community. Mr. Gilliland 
was the possessor of a great many friends, and his death will 
bring sorrow to the hearts of many of the men eminent in elec- 
trical circles, particularly in the telephone and telegraph fields, 
where all honored his abilities, and respected and loved the man. 
The funeral services were held at his late residence in Pelham 
Manor, Friday afternoon, and were attended by the leading citi- 
zens of that beautiful village, and a number of electrical friends. 
The body was interred at Adrian, Mich. 


MR. WILLIAM BROOKFIELD. 


Mr. William Brookfield, a prominent manufacturer of glass prod- 
ucts for electrical use, died at his home, 516 Madison avenue, New 
York city, on May 12. Mr. Brookfield was taken sick while at Palm 
Beach, Fla., and was brought home about six weeks ago. He was born 


Mr. WILLIAM BROOKFIELD. 


at Greenbank, N. J., May 24, 1844, where he was educated, moving 
to Brooklyn in 1862. It was here that he became engaged in busi- 
ness which has subsequently become known as the Brookfield Glass 
Company, manufacturer of electrical glass specialties, particularly 
glass insulators for high-tension transmission circuits, of which 
company he was president. Mr. Brookfield was a prominent citizen, 
and deeply interested in both city and state politics. He was 
greatly admired by his party associates, and was at the head of the 
Republican State and County committees from 1891 to 1894. He 
was appointed Commissioner of Public Works by Mayor W. L. 
Strong, and was a prominent member of all the important state 
conventions since 1875. Mr. Brookfield was one of the most in- 
fiuential in bringing about the present primary law. In addi- 
tion to his political affiliations, he was prominent socially, being 
president of the St. John’s Guild, and trustee of Wells College, at 
Aurora, N. Y. He was a member of the Chamber of Commerce. 
Board of Trade and Transportation, the Consolidated and Mining 
exchanges and the Produce Exchange, besides being in the di- 
rectory of several insurance and other industrial corporations. He 
is survived by his wife, who was Miss Kate Morgan, of Aurora, 
N. Y., and four sons. 


ELECTRIC LIGHTING. 


ANDERSON, IND.—The city lighting plant is to be enlarged 
at a cost of $75,000. 


GREENSBURG, IND.—A ten-year franchise has been granted to 
the Greensburg Electric Company by the city council, to take effect 
April 1, 1904. 


LOS ANGBLES, CAL.—The San Bernardino Electric Light and 
Power Company has passed into the control of the Pacific Light 
and Power Company. 


PUT-IN-BAY, OHIO—A franchise has been granted to R. K. 
Ramsay for the construction and operation of a plant for furnish- 
ing electricity for light, heat and power. 


LANCASTER, WIS.—The Lancaster electric light plant, owned 
by John G. Harshburger, has been sold to a local syndicate composed 
of John Schreiner, R. B. Showalter, Joseph Bock, R. Meyer, Jr., 
J. G. Harshburger, C. H. Baxter, H. W. Brown, Frank Schreiner 
and George Badter, which has made application to the city for an 
extension of franchise. The new company will improve the plant, 
expending something like $50,000. 
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ELECTRICAL SECURITIES. 

Following the tendency which has been evident for the past 
several weeks, the market closed with more or less of a decline in 
prominent securities. With this decline, however, there has been 
no apprehension of serious consequences, and the sag seems to be 
the result of apathy, rather than any timidity on the part of specu- 
lators. The drop in prices now begins to be looked at as an op- 
portunity of inaugurating a strong buying policy, and it needs but 
an initial movement to stimulate a hearty activity in many direc- 
tions. ‘ 

The outlook which existed a week or two ago for a general evi- 
dencing of dissatisfaction by labor organizations throughout the 
country is not being borne out, and the possibilities are now re- 
garded as being favorable for a continued peaceful condition of 
affairs. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 16. 
New York: 


Closing 
Brooklyn Rapid Transit.................. 64 
Consolidated Gas............. ccc cee cea ee 204144 
General Electric.......... 0... ccc cece eee 187% 
Kings County Electric..................0- 200 
Manhattan Blevated.............cc cece aes 140 
Metropolitan Street Railway............. 129% 
New York & New Jersey Telephone........ 164 
Westinghouse Manufacturing Company... 200% 


The Kings County Electric Light and Power Company has de- 
clared a quarterly dividend of 2 per cent, an increase of % per 
cent over the previous payment. This places the stock on an 8 
per cent basis. The dividend is payable June 1. 
22 and reopen June 1. 

The general balance sheet of the Manhattan Elevated Railway 
Company, as of March 31, shows total assets of $105,785,911, and 
total liabilities of $98,683,139, leaving a surplus of $7,102,772. 

A circular has been issued by the Westinghouse Electric and 
Manufacturing Company announcing that stockholders will have 
the privilege of subscribing to $4,500,000 par value of new stock, 
at the rate of $80 per $50 share. This offer applies to stock of 
record of May 23, and subscriptions must be made not later than 
June 8. 


Boston: Closing. 
American Telephone and Telegraph....... 155 
Edison Electric Illuminating............. 272 
Massachusetts Electric................... 87 
New England Telephone................. 136 


Western Telephone & Telegraph preferred 95 
The American Telephone and Telegraph Company’s instrument 
statement for the month ended April 30, and since December 20, 
shows the total number of instruments outstanding to be 3,400,573, 
as compared with 2,671,720 for the same period last year. 


Philadelphia: Closing. 
Electric Company of America............ 8% 
Electric Storage Battery common........ 74 
Electric Storage Battery preferred....... 74 
Philadelphia Electric................. as 67% 
Union Traction. ......6. cc ccce cee eee tees 46 
United Gas Improvement...........e02.0- 90% 


United Gas Improvement was subjected to a continuation of the 
selling pressure, and closed with a net loss for the week of 4%. 

The balance sheet of the Philadelphia Electric Company, as of 
December 31, 1902, shows accrued earnings of $2,450,580. 


Chicago e Closing 
Chicago Telephone..........ccccccccccccs 142 
Chicago Edison Light...........cecceseees 154 
Metropolitan Elevated preferred......... 72 
National Carbon common...........e.e0:. 24% 
National Carbon preferred............... 951% 
Union Traction common...... Scottie caravan 4 
Union Traction preferred..........ces00. 32 


The extension improvements to be made to the South Side Ele- 
vated Railroad will cost $4,950,000. Construction will begin in 
August, and the work will be finished within three years. 

The balance sheet of the Chicago Edison Company, as of De- 
cember 31, 1902, shows total assets of $15,539,365, and total lia- 
bilities of $14,929,281, leaving a surplus for the year of $610,084, 
as compared with a surplus of $431,077 for the preceding year. 
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PERSONAL MENTION. 


PROFESSOR F. B. BADT, of Chicago, the eminent electrical 
engineer and author of the Badt “Hand Books of Electricity,” is 
spending a fortnight in New York city. 

MR. CHARLES R. HUNTLEY, Buffalo, former president of the 
National Electric Light Association, was a New York visitor last 
week, calling on electrical and non-electrical friends. 

MR. PERCY H. THOMAS, Pittsburg, Pa., will deliver a lecture 
on “Static Discharges on Electric Circuits,” on May 28, before the 
Franklin Institute of the State of Pennsylvania, of Philadel- 
phia, Pa. ; 

MR. WILLIAM J. HAMMER delivered a lecture before the New 
York Electrical Society on Wednesday evening, May 20, on “The 
Phenomena of Radio-Active Substances, Radium-Polonium, Acti- 
nium and Thorium, Phosphorescence and Phosphorescent Sub- 
stances.” 

MR. JAMES B. CAHOON has resigned as secretary and treas- 
urer of the National Electric Light Association. Mr. Cahoon, who 
has been an earnest advocate of the best interests of the associa- 
tion, of which he was at one time president, has been compelled 
to take this step on account of continued ill health. 

PROFESSOR E. R. VON NARDROFYF, of Erasmus Hall High 
School, Brooklyn, N. Y., is announced to deliver a lecture before 
the Cooper Union Chemical Society, upon “The Properties of In- 
audible Sound Waves,” in the chemical lecture room, Cooper Union, 
Third avenue and Eighth street, New York city, on Saturday even- 
ing, May 23, at eight o’clock. 

MR. FRANK G. BOLLES, chairman of the Ohio State Com- 
mittee on the Standardization of Literature, has issued a booklet 
making a plea for the standardization of advertising literature. 
The advantage which manufacturers would gain if their adver- 
tising literature were so proportioned that permanent files could 
be preserved, is worthy of serious consideration by any one who 
devotes any expenditure for publicity. 


MR. FRANCIS GRANGER, the well-known sales representative 
of New York city, has found it necessary to remove from his suite 
of rooms in the Havemeyer Building to larger quarters on the fioor 
above. Mr. Granger's new offices are commodious and convenient 
of access, and he will be pleased to greet his friends and patrons — 
at all times. One of the prominent specialties which Mr. Granger 
is the New York agent for, is the Sterling lamp, made by the 
Sterling Electric Manufacturing Company, of Warren, Ohio. 


MR. WALTER B. SPELLMIRE has been appointed district man- 
ager of the Atlanta office of the Bullock Electric Manufacturing Com- 
pany, Cincinnati, Ohio. He will assume his duties at once with head- 
quarters in the Empire Building of that city. Mr. Spellmire has been 
with the Bullock company some seven or eight years, during which 
time he has filled the position of chief of the testing department, 
after which time he was sent to London and Paris by the company 
to look after some important installations at these places. After 
being abroad one year, he returned to the United States to fill the 
position of sales engineer in the New York office, from which posi- 
tion he has just been appointed district manager. From a knowl- 
edge of Mr. Spellmire’s work with the Bullock company, it is only 
fair to presume that he will attain success in his present position 
in which he will have a very much broader field of operation. He 
makes friends readily and always impresses a charming personality 
on those with whom he comes in contact. 


INDUSTRIAL ITEMS. 


MR. F. F. PROCTOR, proprietor of the Proctor circuit of 
theatres, is a firm believer in and an exponent of the electric fan 
as a medium for the proper ventilation of theatres. The Twenty- 
third Street Theatre, New York city, is now being fitted with a 
system of cold storage pipes which will be used in conjunction with 
the blower system to ensure a cool house even on the warmest days 
during the summer. Not only in the ventilating departments are 
the Proctor theatres conspicuous, but the lavish use of electrical 
appurtenances in other directions makes all of the theatres in this 
circuit very enjoyable to the many patrons of the Proctor enter- 
prises. 

THE AMERICAN PUSH BUTTON TELEPHONE COMPANY 
has taken new offices in the Electrical Exchange, 136 Liberty street, 
New York city. This company reports a great deal of new business, 
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including an order for $3,000 worth of telephones from a promi- 
nent railway company. Mr. W. V. Sweeten, manager of the com- 
pany, is planning a trip, beginning cn June 1, as far west as the 
coast. This trip will be made in the interests of the new type of 
telephone which this company is placing on the market, and which 
it claims offers many advantages over the older styles. 


JULIUS ANDRAE & SONS COMPANY, Milwaukee, Wis., local 
agents for the Nernst Lamp Company, have recently sold to the city 
of Oshkosh, Wis., a supply of Nernst lamps for street illumination. 
The Sewickley Electric Light Company has also entered an addi- 
tional order for twenty six-glower lamps, which are to be used in 
extending the street lighting system of the town of Sewickley, Pa. 


THE ROPE FIBRE PULLEY COVERING COMPANY, Spring- 
field, Ohio, is placing on the market a substitute for pulley dressing 
for which great merit is claimed. This pulley covering is said 
to prevent belts from slipping, and will also absorb oil from greasy 
belts. The material is not in any way a belt dressing, but is a 
practical rope fibre which is applied so as to cover the pulley, and 
this application can be accomplished without any special tools in a 
very short time. Large pulleys can be covered without removing 
the belt. Another claim made by the manufacturer is that the 


material may be applied to either a new or old pulley, whether of 
iron, wood or other material. 


THE SHERWOOD MANUFACTURING COMPANY, Buffalo, 
N. Y., is distributing its new catalogue devoted to the leading arti- 
cles of its manufacture for engines and boilers. This describes 
and illustrates injectors, ejectors, oil cups, multiple oilers, oiling 
devices, lubricators, boiler oil injectors, oil pumps, grease cups, 
flue scrapers and blowers, gauge cocks, three-way cocks, pressure 
gauges, water gauges, pop valves, hose connections, and steam car- 
riage and automobile specialties. The catalogue is carefully in- 
dexed, and the illustrations and diagrams are well worked up. 
This catalogue may be secured from the Sherwood company, on 


application to its Buffalo headquarters, 34 and 36 Washington 
street. 


THE SIMPLEX ELECTRICAL COMPANY, Chicago, Ill., has 
removed to more commodious quarters at 1144 and 1146 Monadnock 
Block. The warehouse has been moved to the northwest corner 
of Dearborn and Harrison streets. For the convenience of city 
customers calling with written orders, deliveries will hereafter be 
made direct from the warehouse, without the necessity of calling 
at the office. Mail orders and enquiries should be addressed to the 
office as usual. These changes, necessitated by the growth of the 
business, will give the company increased facilities, both in the 
offices and warehouse, and enable it to carry a larger and more 
varied stock of all kinds of rubber-covered wires and cables, lead- 
covered cables, telephone wires, weather-proof wires, etc. 


THE COLUMBUS STEEL ROLLING SHUTTER COMPANY, 
Columbus, Ohio, announces that the F. P. Smith Wire and Iron 
Works, 100 and 102 Lake street, Chicago, Ill, manufacturer of 
ornamental and structural iron, art brass and wire work, has been 
appointed sole agent in Chicago and several states adjacent thereto. 
Agencies are being established in all of the large centres as fast 


as desirable representative firms in architectural or engineering 


construction work can be found. This has been made necessary 
by the large number of enquiries coming from all over the United 


States and foreign countries, from engineers, architects and build- 
ers who have been impressed with the unique improvements in the 


material manufactured by the Columbus Steel Rolling Shutter 
- Company. 


THE CHRISTENSEN ENGINEERING COMPANY, Milwaukee, 
Wis., has found it necessary to provide increased office facilities in 
Chicago, Ill. In consequence of this, a large office, fully equipped 
with every convenience, has been opened in the Old Colony Build- 
ing, where representatives of both the air brake and electrical sales 
departments will be pleased to welcome the customers and friends 
of the company. Mr. Charles G. Burton, manager of the Chicago 
agency for the sale of the company’s “Ceco” electrical machinery, 
has removed from the Merchants’ Loan and Trust Building into 
the new Office. The air brake department is in charge of Mr. J. E. 
Eldred, Jr., who is well known in the electrical railway field, hav- 


ing for a considerable time represented the company in the sale 
of air brake equipments. 
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THE BUREAU OF EXPERT INVESTIGATION AND CON- 
STRUCTION has been organized to underteke the critical ex- 
amination and valuation of properties and projected enterprises, 
covering the investigation of corporate charters, franchises, patents, 
etc.; the conducting of tests, the preparation of plans and speci- 
fications for all classes of work; the supervision of contracts and 
the organization and management of properties. Mr. James Blake 
Cahoon, 35 Nassau street, New York city, is the director of the 
bureau. The electrical and mechanical engineers are: Horatio A. 
Foster, Frank B. Rae, George T. Hanchett and Thorburn Reid. 
The hydraulic engineers are: George W. Birdsall and Ira H. Car- 
penter. The civil and mining engineers are: M. H. Alberger and 
Walter A. Calhoun. The chemist is Dr. William McMurtrie. The 
counsel are Cecil Campbell Higgins and Joseph T. Brown, Jr. The 


experts on patents and patent laws are Howard P. Dennison and 
Thomas J. Johnston. 


THE EMPIRE WIRE COMPANY, which was organized about 
one year ago and took over the business of C. M. Garrison, Spargo 
Wire Works Company and Empire Insulated Wire Company, all 
of 100 William street, New York city, the latter two having fac- 
tories at Rome, N. Y., has found it necessary to increase its ca- 
pacity for the manufacture of magnet wire in order to handle its 
rapidly growing trade. To do this it has taken over the mill of 
the Granite State Electrical Works, at Lisbon, N. H., which has 
been thoroughly remodeled and equipped with new and modern 
machinery and placed in charge of a man who has been assistant 
superintendent for the Empire Wire Company and the Empire Insu- 
lated Wire Company for several years. The company is now turn- 
ing out from this mill a wire, the quality of which is equal to 
that which they have heretofore made at their old factories. To 
look after the requirements of its western trade, the company has 
opened an office and stockroom at 60 West Van Buren street, Chi- 
cago, Ill., in charge of Mr. A. D. Forney. On May 1 the general 


Offices of the company were moved to 92 William street, New York 
city. 


R. D. WOOD & COMPANY, Philadelphia, Pa., have issued a very 
fine catalogue descriptive of Mond gas producers. 


This com- 
pany constructs gas producers and producer gas power 
plants. The catalogue is well illustrated, and describes the 


constituents of Mond gas, illustrates standard Mond gas ap- 
paratus, describes some of the advantages of using this product; 
the process of production of Mond gas and the recovery of am- 
monia therefrom; practical working figures of gas installations, 
the use of Mond gas in gas engines; tables of results recorded; 
steam raising by the exhaust gases from gas engines; & list of 
builders of large gas engines; a chapter on Mond gas for distri- 
bution from central stations; a chapter on Mond gas for central 
electric stations, and articles under the following heads: “Economy 
of Gas Engines for Central Stations;” “Working Estimate of a 
20,000 Electrical Horse-Power Central Station;” “Gas Engines for 
Driving Dynamos;” “Gas Engines Running Alternators in 
Parallel:” “The Northwich Electric Supply Company;” “The Traf- 


ford Power and Light Supply Company;” “Mond Gas for Steel 
Making,” and “Sulphate of Ammonia.” 


THE LOOMIS-PETTIBONE COMPANY has removed its New 
York office to Nos. 52 and 54 William street, New York city. The 
new telephone number is 202 John. The company has recently in- 
creased its capitalization to $2,000,000, and is about to begin the 
construction of a large plant near New York, for the manufacture 
of gas engines in large units, in addition to the Loomis-Pettibone 
gas apparatus, which the company will continue to manufacture 
as heretofore. The officers and directors of the company are: Ben- 
jamin Guggenheim, president; Cyrus Robinson, first vice-president 
and general manager; Burdett Loomis, Jr., second vice-president 
and manager sales department; Leon P. Feustman, secretary and 
treasurer; Burdett Loomis, Sr., consulting engineer, Hawley Petti- 
bone, chief engineer; Charles E. Finney. The company is now pre- 
pared to enter into contracts for the equipment of complete plants, 
gas generators, gas engines, and electric generators and motors. 
Until its own plant is ready to turn out large gas engines, it will de- 
liver the engines manufactured by Crossley Brothers, Limited, 
Manchester, England, as the company has the exclusive agency 
for these engines in North America. The company has recently 


closed contracts for a number of power plants, both in the United 
States and in foreign countries. 
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ELECTRIC RAILWAY ACTIVITY. 

The activity in electric railway con- 
struction seems to be greater than in any 
other electrical industry. In some sec- 
tions the lines already constructed and 
those planned form networks almost as 
imposing as a railway map. Indeed, the 
remarkable expansion of the trolley lines 
cf several of the middle-western states 
raises the question whether the work is 
aut being overdone. 

Electrification of steam railways, as it 
is called, is also attracting attention. This 
is particularly the case in England, 
Where, due to peculiar conditions of short 
hauls and heavy local traffic, often the best 
Opportunities for this application are 
afforded. Some of the large roads there 
are introducing electricity on certain sec- 
tions, The electrical equipment of the 
Liverpool-Mersey road, running through 
a tunnel under the Mersey River, has been 
put into service. This road claims the 
honor of being the first English railroad 
to be operated electrically. 


THE SOURCE OF THE ENERGY EMITTED 
BY RADIUM. 


The scientific world is at present in- 
terested in accounting for the compara- 
tively large amount of energy emitted by 
radium, although this material under- 
goes no apparent change. Various sug- 
gestions have been made, one of these be- 
ing that radium, by some peculiar property, 
is able to abstract energy from rapidly 
moving molecules of air which impinge 
upon it, but does not give up energy to 
slow-moving particles when these strike 
it. In other words, the action of the ma- 
terial was likened to that of Maxwells 
imaginary demons. Another theory sug- 
gested was that radium is in an unstable 
condition and the energy emitted is due 


to molecular changes. 


A Suggestion by Dr. J. J. Thomson. 

In a recent article Dr. J. J. Thomson 
points out that none of the theories put 
forward to account for this emmission of 
energy will bear investigation, except that 
based upon atomic transformation. He 
shows that the energy can not be ab- 
stracted from the air, because when radi- 
um is enclosed in a block of ice it con- 
tinues to melt the ice, although no heat 
energy can be transmitted through the 
ice to the radium. 

The Intrinsic Energy of Radium. 

Dr. Thomson then makes a calculation 
of the intrinsic energy contained in an 
atom of radium. If cach atom was formed 
of a positive and a negative electron and 
separated by distance of only 10—® centi- 
metre the intrinsic energy possessed by 
the atom would be so great that one per 
cent of this would be able to maintain 
the radiation of radium, as measured by 
Currie, for thirty thousand years. This 
offered explanation seems more sensible 
than those which assume the presence of 
some cosmic radiation. However, a sug- 
gestion of the reason why this action takes 
place is now wanted. Dr. Thomson’s cal- 
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culation of the energy of matter is cer- 
tainly awe-inspiring. Here is a substance 
which is able to melt half its own weight 
of water once an hour for thirty thousand 
years and at the end of that time have 
ninety-nine per cent of the energy with 
which it started. 


WAVE POWER. 

Although it has been shown again and 
again that it is impracticable to make 
use of the power of waves even under the 
best conditions, from time to time 
schemes for doing this crop up. No ob- 
jection can be raised if an inventor spends 
his time in attempting to solve the wave 
motor problem, but it is very desirable 
that those who are asked to invest money 
in such schemes should know what has 
that 


have been reached by well-known engi- 


been done and the conclusions 


neers after careful examination of the 
project. 
A New Scheme. 

The latest scheme which has come to 
our notice is that of a Pennsylvania in- 
ventor. His plan is announced very in- 
definitely in the daily press. “The inven- 
tion is to run five hundred fect into the 
water, shore connections being made by 
a system of cogs and shafting. One man 
can operate the entire apparatus from the 
generator to the dynamos. The power to 
be obtained is governed only by the size 
of the apparatus.” 


Wave Motors Possible. 

There is very little difficulty in con- 
structing a motor which will be operated 
by waves and will deliver power—indeed, 
this has been done on the Pacific coast, 
but to construct an apparatus which will 
develop power in any quantity, necessi- 
tates a large investment which could be 
employed more profitably in other ways, 
and besides there is a factor of uncer- 
tainty involved which would be fatal for 
all but minor applications. 
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AUTOMOBILE REGULATIONS. 

There is some satisfaction ìn the way 
recent automobile contests have been con- 
ducted in this country. The automobile 
is yet in an early stage of development, 
and contests intended to bring out de- 
fects and merits are of much value to the 
owner and manufacturer. Thus the con- 
test held in New York last week was use- 
ful and sensible. Abroad they have gone 
into high speed races, almost invariably 
with disastrous results. Accidents of this 
kind injure automobiling in all countries, 
and beyond establishing a new record 
have no value. High speed is only a ques- 
tion of large power and a running gear 
strong enough to stand it, the rest de- 
pends upon the nerve of the operator. 
Every engineer knows that speeds of sixty 
or even eighty miles an hour are per- 
fectly possible on a good road, but is 
there any one who desires to run at this 
terrific pace even supposing it were per- 
mitted by the authorities. The same 
amount of time and ingenuity spent in 
perfecting machines for every-day use 
would be far more beneficial to all in- 
terested in the automobile. 

The New York Regulations. 

Automobilists in New York state are 
rather disgruntled at this time on ac- 
count of the new state laws which seem to 
be too stringent. Automobiles are in a 
minority at present and the best way to 
have this unjust law repealed is not to 
bring the automobile into discredit by re- 
peatedly violating the statute. When the 
public learns that the automobile is some- 
thing more than a toy for the few, a 
sensible law will be demanded and passed. 
A law restricting the maximum speed of 
street railways to eight miles an hour 
could hardly be enforced for a single day. 
Rights of Horse Drivers. 

Another phase of the subject calls for 
a sensible understanding between auto- 
mobile and horse owners. ‘The new law 
allows the driver of a horse to stop an 
automobile by holding up his hand, and 
if every driver should exercise his right 
progress of automobiles would be slow, 
if not impossible. The president of the 
Road Drivers’ Association, of New York, 
suggested that a mass mecting be held 
at which some understanding can be 
reached so that certain drives may be con- 


ELECTRICAL REVIEW 


sidered as reserved for horses and others 
for automobiles. This would seem to be 
difficult, if not impracticable, but we 
would urge upon automobilists the de- 
sirability of recognizing the rights of 
others. The automobile has a great future 
before it, but the horse as a means of 
transit has still a long lease of life, and 
it is probable that for some time to come 
road regulations will be dictated more 
with reference to the demands of the 
animal than the machine. No good can 
come from disregarding present condi- 
tions and much harm may result. 


INDUCTION MOTORS FOR FACTORY 
OPERATION. 


While the induction motor is not used 
as extensively for driving machine tools 
or other factory work as is the shunt 
motor, this motor possesses certain char- 
acteristics which it is well to look into 
when the problem of factory operation 
is under consideration. The induction 
motor is exceptionally simple in construc- 
tion, probably standing in this respect 
next to the static transformer. It has, 
it is true, a revolving part, but as there 
is no need of slip rings or a commutator, 
the only parts requiring attention are 
the bearings. In motors of modern de- 
sign, the bearings need not be inspected 
frequently, and seldom give trouble. 

The Induction Motor a Constant-Speed Machine. 

In operation the induction motor has 
the same general characteristics as the 
continuous-current shunt motor. It is es- 
sentially a constant-speed machine, but 
like the shunt motor, the speed falls off 
slightly as the load increases. The de- 
crease in speed can be made as small as 
desired, as this is simply a question of de- 
sign. The speed of the motor is less 
affected by changes in voltage than is the 
shunt motor, but the maximum output 
of the induction motor varies nearly pro- 
portionally to the square of the voltage, 
and for this reason if is necessary that 
the potentials of circuits supplying motors 
running near their full loads should be 
kept up to normal. 

Starting Induction Motors. 

In starting induction motors the same 
general precautions should be taken as is 
necessary with shunt motors, except that 
for small machines no starting resistance 
is needed. The properties of the alter- 
nating circuit prevent a dead short-cir- 
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cuit when the starting switch is closed. 
With motors of larger power this method 
of starting is not permissible, because of 
the heavy starting current not only throw- 
ing too severe a load upon the circuit, but 
causing an undesirable lowering of the 
voltage. It is not difficult to prevent this, 
and but two simple methods need be men- 
tioned. A low voltage may be applied to 
the motor by means of a transformer, and 
after the machine has reached its normal 
speed, the full voltage of the circuit is 
then thrown on. This does away with the 
objectionable drain on the supplying cir- 
cuit, but it does not add to the starting 
effort of the motor, which is, unfortu- 
nately, not good. The other way is anal- 
ogous to the usuual method of starting 
shunt motors—that is, by introducing a 
starting resistance into what, for the sake 
of comparison, we may call the armature 
of the motor. This resistance not only 
prevents an excessive starting current, but 
greatly improves the starting effort of the 
motor, so that it is possible by proper de- 
sign to obtain the maximum turning 
effort at the moment of starting. This re- 
sistance is cut out gradually as the motor 
speeds up, and is short-circuited when 
normal speed has been reached. The 
method is, of course, inefficient, but for 
starting purposes this is a small matter. 
Speed Variation. 

As the induction motor is normally a 
constant-speed machine, it is more suit- 
able for that class of work where speed 
variation is not necessary, or where other 
means seem desirable to effect the change. 
The speed of the motor, however, can be 
The ideal way 
would be to change the frequency of the 
alternating-current supply, for since the 
motor tends to run at synchronous speed, 


varied in several ways. 


its speed will change with the frequency. 
This method is impracticable in general, 
though a system similar to the direct- 
current multiple-voltage system might be 
The speed of the motor can also 
be changed by changing the number of 


used. 


poles set up by the primary winding. This 
calls for a special winding, and gives 
but three or four changes. The method 
has been used both in this country and 
abroad to some extent. A third method 
has found useful application, particularly 
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where the motor must start and stop fre- 
quently under load, and where, as it is 
operating but a short time, good efficiency 
is not essential. This method is simply 
an extension of the method of starting 
by the use of resistance; but since the 
resistance is kept in circuit for a longer 
or shorter time, it must be large enough 
to dissipate the wasted energy. ‘The loss in 
this way will, in general, be proportional 
to the decrease of the speed from the nor- 
mal. 

Induction motors have now been used 
for a long enough time to demonstrate 
their reliability. There is probably no 
other type of motor which requires less 
attention than does this. For this reason 
the motor can be mounted in any part of 
the room—on the ceiling or wall, well out 
of the way. It should, however, be pro- 
tected from loose objects, as should any 
other moving mechanism. 


The Power-Factor. 


An objection frequently raised against 
the induction motor is its power-factor. 
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ELECTRIC POWER IN THE IRON AND 
STEEL INDUSTRIES. 


BY GEORGE E. WALSH. 


Electric operation of tools, cranes, 
locomotives, pumps, and general machin- 
ery in the iron and steel industries de- 
pends for its success upon the relative 
cost and efficiency in conjunction with 
the simplicity and ease of handling. 
Without compensating advantages, ‘iron 
and steel mills, foundries and forges are 
not apt to modify their form of power, 
or even to equip a part of the plant with 
new motive power. The designers of elec- 
trical equipment for such plants must 
consequently take into consideration the 
value of space at their disposal, the cost 
of operating a great number of machines 
in series or singly, and the advantages 
derived from operating new lJabor-saving 
machines by simply running trolley wire 
to them from some outside or central 
power station. 

The designing and adoption of new ap- 
pliances for doing the work of man have 
marked the advance of our steel indus- 
tries to such an extent that a plant to- 
day is totally different in construction 
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By “power-factor” is meant the ratio of 
the true power taken by the motor to the 
apparent power, computed by multiplying 
together the current and voltage as found 
from instrument readings. This ratio in 
general is less than unity, and varies 
somewhat with the size of the motor. With 
large motors it may be 0.9 or more, and 
with very small motors, considerably less 
than this. This means that the motor 
draws a larger current from the circuit 
than would an equally efficient direct-cur- 
rent motor, operating on a direct-current 
circuit at the same potential. The line 
loss, which depends upon the current, is 
somewhat greater, and the output of the 
generator, which is also limited by the 
current, will be less on an inductive coil— 
as this type of load is called—than on a 
non-inductive load. This type of load, 
furthermore, impairs somewhat the regu- 
lation of the generator, and may cause 
flickering of incandescent lamps when 
operated from the same circuit, unless 
means is taken to prevent this. For this 
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mon in the great Pennsylvania iron dis- 
tricts. As a result of this very American 
method, the fine Homestead mills pro- 
duce to-day as much fine steel with 4,000 
men as the great Krupp works produce 
with 15,000 men. It is in operating these 
new devices for saving time and labor 
that electricity is to-day making itself 
felt most conspicuously. In the Home- 
stead mills three men will operate a 
charging car filled with ore or melted 
steel, working it electrically so that the 
furnaces can be charged or emptied with- 
in a short time, and practically doing the 
work of nearly two hundred men, accord- 
ing to the old system. The electric charg- 
ing car goes from one furnace to another, 
tending without trouble or difficulty a 
series of twenty furnaces. This simple 
device was invented as the result of a 
study of the conditions which called for 
some method of relieving the workmen of 
the hardest part of their labors in the hot 
steel mill. 

Near some of the big furnaces there 
are mechanical stokers electrically oper- 
ated, which make it possible for one man 
to do the work of ten without stirring 
from his position. By means of levers 


and operation from one built a quarter of and handles within his reach he is enabled 


a century ago. The tearing down of old 
mills to make room for new devices to 
Save time and labor is nothing uncom- 


to stoke the fires better than ten men 
could with shovels and tongs. At the 
Homestead mills a dozen new appliances 
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purpose static condensers have been used 
to some extent, but they are not entirely 
satisfactory for all conditions of load. 
The desirability of improving the power- 
factor has resulted in the development of 
several types of induction motor in which 
the power-factor can be made to approach 
unity. These types, however, involve the 
use of a commutator, so that in this re- 
spect they present no advantages over the 
shunt motor, except in their ability to 
operate on an alternating-current circuit. 
An extension of this type has resulted in 
a motor giving a variable speed. The 
machine, however, is in an experimental 
state at this time, but is being watched 
with interest. The power-factor question 
is one which has been discussed more or 
less energetically; but while an improve- 
ment in this respect would unquestion- 
ably be desirable, provided this did not 
involve other disadvantages perhaps more 
serious, the objections to this character- 
istic of the motor have been rather over- 
drawn by advocates of the shunt motor. 
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have been in operation to save time and 
labor, and the electric motors controlling 
them are installed to work out the great- 
est amount of economy and efficiency of 
mill operation. 

At the Carnegie blast furnaces, where 
nearly two thousand tons of pig-iron are 
produced in every twenty-four hours, the 
work has been reduced to a mechanical 
science, so that parts of the plant look 
fairly deserted. Instead of rows and 
groups of grimy-garbed workmen, one 
sees two or three men moving rapidly 
along on a loaded truck, which is auto- 
matically or electrically operated, and 
others perched high on some traveling 
crane or in the pulpit of some elec- 
trically operated device for running the 
ore in or out of the furnace. The fur- 
naces are filled and emptied almost en- 
tirely by electric devices, the fires are 
fed and stoked by similar power in- 
ventions, and the blast gases are auto- 
matically collected and conducted to gas 
engines to be burnt over again. From the 
blast furnaces the metal is taken to other 
parts of the mill as required in cars, 
which are operated either by electric 
trolley wires or by storage battery loco- 
motives. 

The improvements made in the iron 
and steel mills through the adoption of 
electricity as a motive power for run- 
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ning the endless number of new devices 
for saving time and labor are being car- 


ried forward to a higher plane every year. 


The electric locomotive in these large 
steel plants is a modern convenience 
which illustrates this point. There 
are several types of the electric loco- 
motive in use for hauling heavy loads. 
They are built to run on narrow and 
standard gauge tracks, and they are oper- 
ated by overhead wires and by storage 
batteries. The combination electric loco- 
motive, which can be operated either by 
the storage system or by wires, 1s prob- 
ably the most complete and flexible of 
engines yet adopted in the iron and steel 
trade. This form of locomotive carries 
the battery box overhead, and it is so 
arranged that it can be changed quickly 
from the wires to battery operation. 
More than this, the storage battery can 
be charged from the wires while still 
working in the mill. This type of elec- 
tric locomotive is very convenient and 
flexible, and performs work in shops 
where it is not possible to carry heavy 
wires. Sometimes only a part of the 
plant is equipped with electric wires, and 
for fire risks or other reasons another 
part is not so installed. In such plants 
‘the combination locomotive easily passes 
from wire-fed power to battery operation, 
making its work in the yard complete and 
effective. 

This type of electric locomotive is fur- 
thermore useful, because on account of its 
heavy weight it can get more power on 
the rails to pull a large load. The bat- 
tery weighs five or six tons, and this is 
placed advantageously over the driving 
wheels, so that the wheels will not slip so 
easily. The power obtained on the rails 
in this way is sufficient to make the draw- 
bar pull large. The draw-bar pull of the 
electric locomotives is generally estimated 
at one-fifth the weight on the drivers, 
and consequently by having the six-ton 
battery over the wheels the actual pull of 
the locomotive is considerably increased 
without adding any ballast whatever. In 
the old type of motors the ballast added 
represented a considerable load. 

The handling of coal in iron and steel 
mills of Pennsylvania by means of in- 
genious electrical contrivances is another 
improvement that has come into vogue 
within the past few years. The rapid 
handling and breaking up of coal is ob- 
tained by means of a machine which will 
take complete charge of fifty tons or more 
per day with the minimum of labor. 
here is an elevator to haul the coal up 
to the desired position, and this is 
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dumped by the man in charge by simply 
touching a lever. Before it is carried up 
on the elevator it passes through a coal 
breaker which pounds it to the desired 
size. This breaker can be regulated so 
that any size of coal will be produced. 
The breaker and elevator are operated by 
the same machine, and the two work in 
such harmony that there is little need of 
a superintending power to watch it. The 
automatic working of the coal breaker 
and elevator goes on steadily after the 
gearing has once been set for the day’s 
work. The feeding of exactly the right 
size coal to the furnace is thus always 
assured, and there is no risk of mixing 
small and large size not suited to the 
grate. 

The conveyor belt, which carries the 
coal from the cars or coal pile to the ele- 
vator, or to any desired part of the mill, 
is operated either by the same motor or a 


separate one. In fact, where there is a 
series of furnaces to be fed a conveyor 
belt is the best means of distributing the 
coal. In this process the coal is likewise 
separated and sifted. As it advances 
along the belt upon an angle of fifteen to 
eighteen degrees, the small sizes fall 
through the first series of sieves in the 
belt, and the next size goes through the 
second sieve. The distribution of the 
coal for different furnaces is thus accom- 


plished without any human handling. 


The whole distribution of the coal supply 
of a large mill is accomplished auto- 
matically, and in half the time formerly 
required. The motors keep the endless 
conveyor belt going up the incline so long 
as coal is needed, but power is shut olf 
the moment the supply is ample. 

The installation of the motors for oper- 
ating the coal breaker and bucket ele- 
vators is frequently in places where a 
great accumulation of coal dust gathers. 
This spreads all over the motor and almost 
hides it from sight, but with the working 
parts carefully protected there seems to 
be no trouble in operation. Some of these 
coal-carrying motors have been in opera- 
tion for years in the iron and steel plants, 
and beyond requiring a periodical clean- 
ing and oiling they have been of no spe- 
cial trouble. They have performed their 
work satisfactorily; far better, indeed, 
than any steam or other power plant 
could do it. 

In a good many of the mills motors 
have to be installed in positions where 
they are subjected to intense heat. It was 
a question for some time in the iron 
regions whether the motors in such high 
temperatures could be relied upon. For 
instance, the motors to-day operating the 
coke rams are particularly subjected to 
very high temperature. When the coke 
oven is opened the heat radiating from it 
is intense, and the motor in front under- 
goes a rapid increase in its own tempera- 
ture. The rams are installed directly in 
front of the ovens, where they descend 
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and grip the outer sides of the pigs of 
iron, while a middle ram strikes the blow 
which shatters the pig into several pieces. 
Still another ram follows to break the 
“sow” pieces into smaller pieces. There 
are several distinct motions in the opera- 
tions of these rams, but they are all con- 
trolled by the one motor, which is coupled 
to the coal breaker by means of spur re- 
duction gearing. The rapid change of 
the temperature of the working room ap- 
pears not to disturb the perfect operation 
of the motors or the rams, and this fact 
has proved of great satisfaction to mill 
owners. 

The modern shop cranes operated by 
electric power are well known for their 
efficiency and convenience; but in the 
iron and steel mills they are subjected to 
strains and tests not found elsewhere. 
For instance, the very high temperatures 
in which they have to work at one time, 
and a comparatively cool air at another, 
cause rapid expansion and contraction of 
the metal. The cranes which handle the 
pig iron operate directly in front of the 
casting beds. They pick the pigs directly 
from the casting bed, where the heat is 
so great that the men can barely endure 
it for any length of time, and then carry 
them to the breaking machine or rams 


near-by. The cranes run the entire 
length. 
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Michigan College of Mines. 

The legislature of Michigan has passed 
a bill appropriating $171,900 for the 
Michigan College of Mines at Houghton 
for the biennium beginning July 1 next. 
The most important item of this appro- 
priation is that of $45,000 for the con- 
struction of a metallurgical laboratory. 
The college intends to erect a substantial 
building for this purpose and to thor- 
oughly equip it for experimental work 
and instruction in the different classes 
of metallurgical processes. 

Cyaniding and other wet methods of 
concentration will be exemplified in the 
equipment and electrometallurgy will re- 
ceive special attention. It is intended to 
install furnaces of larger capacity than 1s 
usual in college laboratories. l 

The board of control of the college 1s 
taking steps to create a separate depart- 
ment of ore dressing and metallurgy. 
The equipment for this department will 
be housed in the new metallurgical build- 
ing and in the ore-dressing mill now 
possessed by the college. A man to fill 


the new chair has not been selected. 


Besides the amount for a metallurgical 
laboratory the bill referred to carries an 
appropriation of $9,000 for extending the 
equipment of the department of mining 
engineering, which now occupies its new 
building erected last year; $4,000 for 
completing the equipment of the chem- 
istry building, also erected last hr 
$2,000 for providing additional cases a 
the mineralogical museum, and sage 
for increasing the equipment of the de 
partment of mechanical engineering. 
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The First Third-Rail Electric Railway in Italy. 


tion to the Gallarte-Arona and 

the Varese-Laveno branches, thus 
completing the system of the Varese 
Railway, shows that the results of this 
experiment have been such as to encour- 
age its promoters, and it is therefore 
worth while to describe this system fully. 
The main line only, from Milan to Varese 
and Porto Ceresio, has already been trans- 


f HE decision to extend electric trac- 
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MAP OF THE VARESE RAILWAY SYSTEM, ITALY. 


By Enrico Bignami. 


system at 3,000 volts on the Valteline 
Railway, for operating the car motors, 
the Socicté des chemins de fer de la 
Méditerranée has preferred a third-rail 
system for the line, supplying the motors 
with continuous current at 650 volts for 
the Varese lincs. 

This system has not been applied on 
these lines without difficulty by the 
Societa delle Strade Ferrate del Mediter- 


Tue LINE FROM MILAN TO PoRTO CERKBIO 


Has ALREADY BEEN ELECTRIFIED. 


formed. This line is seventy-four kilo- 
metres (forty-six miles) in length. The 
third-rail system has been adopted 
on this road, this being its first 
practical application in Italy. This 
test is more interesting because the 
application of electricity to traction 
on steam roads has generally been 
dictated by peculiar conditions, such 
as suppressing smoke in the case of cities 
and on lines with long tunnels; in cases 
of rapid and dense traffic, caused by the 
junction of tramway lines, and where the 
use of steam locomotives is impossible on 
account of the adherence required on cer- 
tain mountain lines. 

While the Société des chemins de fer 
Méridionaux has adopted a three-phase 


ranco. Among other things, a great num- 
ber of precautions to prevent leakage to 
the earth were thought necessary on ac- 
count of rain and snow. Experience, 
however, has shown that these precau- 
tions were unnecessary. The losses, un- 
der the most unfavorable conditions, have 
been Hmited to one-tenth of an ampere 
per kilometre, making the total loss on 
the Milan-Porto Ceresio line not more 
than eight amperes for the seventy-four 
kilometres. 

The railway system which this com- 
pany intends to operate by continuous 
current includes a double-track line from 
Milan to Gallarate, and three lines con- 
necting Gallarate to Porto Ceresio, 
Laveno and Arona. The total length is 


130 kilometres (cighty miles). The 
clectrical energy is furnished by a 


central station in the form of 
three-phase current at 13,000 volts, 
and is transformed in substations 


into continuous current at 650 volts, 
and supplied to the cars by a lateral 
third rail. This is, indeed, a system 
adopted to-day for operating tramway 
lines of some importance. The opening 
quite recently of the Milano Gallarate- 
Porto Ceresio section gives opportunity 
to indicate in detail the manner in which 
this system has been applied to railways. 

From Milano to Gallarate the line is 
forty-one kilometres (twenty-five miles) 
long, with a continuous up-grade, the 
maximum grade being six in 1,000, and 
the mean grade, two in 1,000. There are 
very few curves, and the minimum radius 
is 800 metres. This line serves a popu- 
lous industrial country, which has fre- 
quent communication with Milan. In- 
deed, the various districts of Musocco, 
Rho, Parabiago, Legnano, Busto, and 
Gallarate, which are encountered on this 
system, may be considered as spokes of a 
wheel, with their centre at Milan, and 
where industry flourishes and is con- 
stantly developing and increasing. 

From Gallarate three branches sepa- 
rate, which serve the lakes of Majeur, 
Varese and Lugano, and which have their 
terminals, respectively, at Arona, Laveno 
and Porto Ceresio. These branches are 
twenty-six, thirty-one and thirty-three 
kilometres in length, respectively. They 
encounter grades varying from eight to 
twenty in 1,000, and curves with a mini- 
mum radius of 300 metres. The travel 
of passengers during the bad season is 
light, but is very dense in the summer 
and autumn, the seasons most favorable 
to traffic on the lines terminating at lakes 
Majeur and Lugano, which serve a pleas- 
ant country dotted with villas, where the 
Milanese go to seek quiet and vivifying 
air, and which is visited by large num- 
bers of foreigners. The line extends at 
present to Porto Ceresio, but, as has been 
said, electric traction will be extended to 
the Laveno and Arona branches. Condi- 
tions for the economical conversion of 
this system are very favorable. Neverthe- 
less, it would be hazardous to make pre- 
dictions before having consulted financial 
reports for the year of operation. It may 
be stated, however, that the problem from 
the point of view of difficulties and tech- 
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nical questions which were encountered 
has been solved successfully. 

The passenger trains are composed of 
two cars only, one being a trailer. Trains 
run very frequently in both directions on 
the forty-one kilometres of line which 
separate Milan from Gallarate. This dis- 
tance can be covered in thirty minutes 
by through trains, as car motors with a 
speed of 100 kilometres per hour have 
been provided. 

GENERATING STATION. 

The energy necessary for operation 1s 
furnished by a central station at Torna- 
vento, on the left bank of the Tessin, a 
beautiful river which forms Lake Majeur, 
and which itself flows into the Po, and 
where it is intended to develop the nec- 
essary hydraulic power. Water is taken 
from the discharge of the industrial canal 
of the Società Lombarda, which has at 
Vizzola an electrohydraulic installation of 
23,000 horse-power. By means of a dam 
in the river, and movable weirs, regulat- 
ing gates and locks for navigation, the 
water is supplied to a canal three kilo- 
metres long, running to Tornavento, For 
the first twenty-five hundred metres the 
canal is protected on the right against 
overflows of the river by a levee, which 
is at least one metre above the level of 
the water. Along its course the canal is 
raised, with the exception of a short 
stretch beyond the station. A flow of 105 
cubic metres and a fall of 7.85 metres 
make available 8,000 horse-power. At 
the hydraulic station there is also a steam 
plant which will furnish the electrical 
energy necessary until the hydraulic plant 
has been completed, and which will be 
used as a reserve to ensure continuity 
and regularity of service in spite of all 
interruptions at the hydraulic station. 

All of the mechanical apparatus at the 
steam station—boilers, pumps, econo- 
mizers and engines—has been constructed 
entirely in Italy by the house of Franco 
‘Tosi, of Legano, which has again added 
to its reputation by this installation. The 
electrical equipment of the station—alter- 
nators, switchboards and necessary acces- 
sorics, exciters, ete—has been furnished 
by the Compagnie Thomson-Houston de 
Ja Méditerranée. 

In the engine room three 750-kilowatt 
three-phase generating sets have been in- 
stalled, and two continuous-current 
groups, With a capacity of seventy-five 
kilowatts, for excitation. These are oper- 
ated, respectively, by three large Corliss 
steam engines and two small slide-valve 
engines. To the latter, which have a high 
speed, are coupled directly two six-pole 
generators. 
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The distributing switchboard at the 
generating station is composed of ten 
panels, two for the exciters, three for the 
alternators, a panel for the entire output, 
and four feeder panels. There are two 
panels for each of the double transmis- 
sion lines, leaving the station for Galla- 
rate and Parabiago. 

THE HIGH-TENSION TRANSMISSION LINES. 

The three-phase high-tension current is 
carried to transformer stations by two 
independent lines. The first runs to 
Parabiago, nineteen kilometres (twelve 
miles) from Tornavento, and from here is 
extended to Musocco. The second passes 
to Gallarate, eleven kilometres (6.75 
miles), from Tornavento, and from there 
is continued to Gazzada and Bisuschio. 
Each line is double, that is to say, it is 
composed of six bare copper wires, the 
diameter being between four and nine 
millimetres (160 and 360 mils), and 
caleulated so that the line loss will not 
exceed eight per cent. Thus, the di- 
ameter of the wire is 5.8 millimetres (232 
mils) on the Gallarate line, and nine 
millimetres (360 mils) on the Parabaigo 
line. The wires are supported on triple- 
petticoat insulators. 

These lines are protected principally in 
the neighborhood of the substation by 
Wirt lightning arresters, and are con- 
trolled by oil-break switches operated by 
hand, upon entering and leaving each sub- 
station, so as to facilitate cutting any 
section out of circuit in case of accident. 
Circuit switches, mounted on poles at 
various points on the line, enable the lo- 
cation of all faults upon the system. 

TRANSFORMER STATIONS. 

The transformer substations—as they 
are called—are five in number on the 
Milano-Varese-Porto Ceresio line, and 
are located at Musocco, Parabaigo, Galla- 
rate, Gazzada and Bisuschio. They are 
spaced about sixteen kilometres (ten 
miles) apart. In those at Gallarate, 
Parabaigo and Musocco, the high-tension 
current passes through double high-po- 
tential bus-bars and two oil circuit- 
breakers, and is carried either toward the 
primary of the transformers, or toward 
the starting compensator, if it is neces- 
sary to start the rotary converters from 
the alternating-current side. 

In each of the three substations men- 
tioned above there are seven static trans- 
formers with forced ventilation, one of 
these being held in reserve. These are for 
twenty-five cycles, having a capacity of 
180 kilowatts each, and lowering the po- 
tential from 12,000 to 420 volts. From 
the secondary of the transformers, cur- 
rent passes to the rotary converters, and 
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is transformed into continuous current at 
650 volts. Each of the three substations 
contains two rotary converters, the ca- 
pacity of each being sufficient for ordi- 
nary demands. The second machine pro- 
vides against accident to the first, and is 
used at times of heavy demand. They are 
of two types—500 and 250 kilowatts. 
THE CONTACT AND TRACK RAILS. 

Contact Rails—The continuous cur- 
rent furnished by the rotary converters, 
after passing through the switchboard 
containing the distributing and measur- 
ing apparatus, is supplied, by means of 
insulated cables, to the service conductor. 
The latter consists of a contact or third 
rail placed on one side of the way, 675 
millimetres (twenty-seven inches) from 
the track, and raised above the latter 190 
millimetres (seven and one-half inches). 
On the main line from Milan to Gallarate, 
the contact is placed between the two 
tracks, instead of on the outside. The 
rail is of the Vignole type, of Martin 
steel, with a double head, and is in 
lengths of twelve metres, weighing 45.5 
kilogrammes (100 pounds) per metre. 

The rail is supported about every four 
metres on Insulating supports of artificial 
granite mounted by a cast-iron cap, spe- 
cially designed and made for this in- 
stallation. This type of insulator possesses 
remarkable properties of strength and in- 
sulation, and thas given satisfaction as 
well under test as in practice. The rail 
rests on the iron cap of the insulator so 
as to allow free motion due to contrac- 
tion or expansion caused by variations in 
temperature, or due to the slight vertical 
motion of the insulator when the train- 
Wheels depress the tie upon which it is 
fixed, 

The third rail, not having to support 
a great pressure, a fish-plate 200 milli- 
metres (eight inches) long, held by two 
twenty-five-millimetre (one-inch) bolts, 
maintains a uniform surface of contact. 
The electrical continuity of the contact 
rail is obtained by flexible rail-bonds 
formed of a small copper plate, termi- 
nated by heads of a larger diameter, 
which enter into holes in the rails. Elec- 
trical contact is assured by a pin forced 
into these heads. 

To avoid creeping on inclines, the 
rails are solidly connected and anchored 
at the middle point of the tie rod. Move- 
ments due to expansion and contraction, 
caused by variations in temperature, 
being considerable on account of the 
length of the way, special flexible connec- 
tions are placed at the end of each sec- 
tion, thus allowing of sufficient play- 
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On the main line from Milan to 
Gallarate, where the track is double, the 
two contact rails are connected across 
every 100 metres by bonds eleven milli- 
metres (440 mils) in diameter. At 
switches and all crossings, and generally 
in places where the contact rail is inter- 
rupted, continuity of the circuit is main- 
tained by an armored underground cable 
400 square millimetres in section. On the 
main lines there are two cables, one act- 
ing as a reserve. On the secondary lines, 
on the contrary, one cable only has been 
provided. This cable is insulated for 650 
volts. It has a double protection formed of 
a sheathing of lead and an armor of iron 
ribbon. ‘The cross-section of the copper 
is 150 square millimetres. At points of 
attachment to the rail, special terminals 
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circuit at one substation is opened while 
the continuous-current circuit remains 
closed, the rotary converters will absorb 
continuous current from the contact rail 
and operate as continuous-current motors 
with series excitation, with the series coils 
in opposition to the shunt. To avoid this 
contingency, the continuous-current panels 
for the rotary converters are furnished 
with automatic reverse current circuit- 
breakers, which, by means of an auxiliary 
bobbin connected in shunt, open the cir- 
cuit when the current tends to change its 
direction. 

Track Rails—The track is formed of 
Vignole rails, weighing thirty-six kilo- 
grammes (eighty pounds), placed on cross- 
ties of wood. Electrical bonding is car- 
ried out by copper wires eleven milli- 
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two extremities, where are arranged the 
motorman’s cabs. The cars are subdi- 
vided by means of transverse partitions 
into two first-class compartments, one a 
smoker, with six seats, and the other with 
eight seats; and two third-class compart- 
ments, one with sixteen seats and the 
other a smoking compartment with 
twenty-three seats. At each end there is 
a covered vestibule, divided in the motor 
cars into two separate parts, one the 
motorman’s cab and the other reserved 
for standing passengers. Altogether, each 
motor can contain seventy-five passen- 
gers, sixty-three being seated, and each 
trailer can accommodate ninety passen- 
gers, sixty-three being seated. All com- 
partments communicate with one another 
by means of sliding doors. The weight 
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have been provided, enclosed in protect- 
ing boxes of hard rubber. 

Section interrupters for the contact 
rail are composed of a switch and pro- 
tecting box of cast-iron, mounted on a 
pole support; four cables, each ten metres 
(forty feet) long and 150 square milli- 
metres in section, and an insulating piece 
of paraffined wood, the latter insulating 
pieces allowing the section on either side 
of the switch to be cut out of circuit. 

For distributing the energy on the line 
no feeder is used, the substations supply- 
Ing the current directly to the contact 
rail. The latter is interrupted at each 
substation, and current is supplied to each 
side of this point by a feeder panel. In 
this way all substations operate in parallel, 
both on the continuous-current and on 
the alternating-current sides; and if, in 
consequence of a fault, the high-tension 


metres (440 mils) in diameter and 950 
millimetres (three feet) long. At in- 
tervals of 100 metres there are cross-con- 
nections between the rails of each track 
and between both tracks. 


ROLLING STOCK. 


Motor Cars—The rolling stock, a model 
of which was shown at the Universal Ex- 
position in Paris, consists of twenty 
motor cars and as many trailers. They 
are of the American type, with a frame 
and car body resting on two trucks by 
means of double spring suspensions. They 
were furnished by the house of Miani, 
Silvestri, Grondona & Comi, of Milan. 

The body has a total length of seven- 
teen metres (fifty-five feet), and a height 
of 4.145 metres (13.5 feet). The width is 
2.96 metres (ten feet) at the central part, 
tapering to 2.4 metres (eight feet) at the 
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of the motor car is forty tons empty, in- 
cluding electrical equipment. 

Electrical Equipment—The motor car 
is furnished with four geared motors, 
supplied by the Compagnie Thomson- 
Houston de la Méditerranée, of the type 
G. E. 55 H, of seventy-five horse-power, 
but can develop for one hour 160 horse- 
power without exceeding seventy-five de- 
grees above the temperature of the sur- 
rounding air. They can operate in series 
or in parallel, and have been designed to 
give the high speed of from eighty-eight 
to ninety-six kilometres (sixty miles) per 
hour, and for rapid starting necessitated 
by frequent stops. These cars have main- 
tained this high speed over a large part 
of the line from Milan to Gallarate. 

Each motor weighs 2,500 kilogrammes 
(5,500 pounds), and is suspended from 
one side by bearings on the axle and on 
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the other side by springs attached to the 
cross-beam of the truck. 

The electrical equipment includes also 
two series parallel controllers and mag- 
netic blow-outs of the Thomson-Houston 
L type, each controlling four motors. The 
electrical equipment is completed by auto- 
matic circuit-breakers and all accessory 
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breaks in continuity are greater than ten 
metres, but this has not given any trouble 
whatever. 

Trailers—These cars were furnished 
also by Miani, Silvestri, Grondona & 
Comi, of Milan. They, too, are of the 
American type, with central aisle and 
trucks, quite similar in all points to the 
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apparatus required for the general se- 
curity, as well as two lightning arresters. 

Each car is also furnished with safety 
hand brakes and Westinghouse air brakes 
operated by a pump driven by a small 
electric motor of four horse-power. The 
signaling whistle is also operated by com- 
pressed air. Excellent lighting is given 
by incandescent lamps mounted in series 
on the feeding circuit. Normally, the cur- 
rent is furnished from the third rail, but 
there is a second series of reserve lamps 
fed by a small battery of accumulators 
of the Hensemberger House, of Monza. 
When, for any reason whatever, the motor 
car is no longer in contact with the third 
rail, or when that is without current, the 
reserve battery is automatically thrown 
into circuit and the continuity of light- 
ing is thus assured. Nevertheless, by an 
excessive prudence the front and rear 
signal lamps are furnished in duplicate 
by oil lamps, so as to protect the cars 
against all accident. The cars are heated 
electrically, and during the past winter 
this gave entire satisfaction. 

Current is collected by four contact 
shoes, two on each side of the car, for the 
contact rail is placed sometimes to the 
right and sometimes to the left of the 
way, on account of the position of the plat- 
forms, changes in the road crossings, ete. 
The contact shoes are placed at the ex- 
tremities of the car, and spaced ten metres 
apart, thus assuring constant contact 
even in places where the contact rail, 
placed on only one side of the road, is 
interrupted, as, for example, at switches 
and grade crossings. At certain points 


motor cars, except, naturally, the motor- 
man’s cab is not present. They have also 
larger vestibules which accommodate 
more standing passengers. The trailers 
have Westinghouse air brakes operated 
by the motor car, and a safety hand brake. 


Vol. 42—No. 22 


the annoyance to the passengers of trans- 
ferring, several of these cars trailed elec- 
trically from Milan to Gallarate or 
Varese, are drawn by steam up to Arona, 
and for the past year to Porto Ceresio, 
until the main line had been com- 
pleted. The motor cars, on the contrary, 
do not run beyond the lines operated elec- 
trically, because of the projection of the 
contact-shoes. Movable shoes could be 
provided, which would give the cars full 
liberty, but at the present time this does 
not seem necessary. On the other hand, 
when it is necessary, the shoes are easily 
and rapidly dismounted. The weight of 
the trailer is about thirty tons. 
Standard Train—One motor car and 
one trailer form the train type, which may 
be called the standard train, planned for 
the Varese lines. It weighs, empty, sixty- 
five tons, and, full load, a little over 
seventy-five tons. The motive power has 
been calculated to give speeds of ninety 
kilometres (sixty miles) per hour, a speed 
which has even been surpassed in certain 
tests; but, by excessive caution, the speed 
was limited to seventy-five kilometres 
(forty-six miles) for the first months of 
operation, but has been raised at present 
to eighty kilometres (fifty miles), and 
will soon be carried to the ninety planned 
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MOTOR CAR ON THE VARESE RAILWAY SYSTEM, ITALY, CENTRAL AISLE, SEATING 
SIXTY-FIVE PASSENGERS. 


They are also lighted and heated elec- 
trically, drawing their supply from the 
motor car. They are furnished with a 
battery of accumulators and a series of 
reserve lamps, so as to maintain the light- 
ing when they are detached from the 
motor car. This happens frequently, 
even in normal operation, because to avoid 


for. The motor car is somewhat elastic, 
and by reducing its speed a considerably 
greater effort can be secured. Thus, at 
eighty kilometres (fifty miles) it can trail 
ninety tons, including the motor car, and 
at sixty kilometres (thirty-seven miles) 
it can trail 104 tons. . 

Electric Locomotive—The nature of 
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the movements of passengers on this line, 
the crowding at certain hours of the day, 
the necessity of transporting baggaye by 
certain trains, of drawing railway mail 
cars by others, etc., all require the oper- 
ation of heavier trains. This is accom- 
plished by an electric locomotive. The 
locomotive has the usual form, with the 
motorman’s cab in the centre, and cut 
down at the two ends. It is carried on 
two trucks, and its equipment includes 
four Thomson-Houston G. E. 55 H 
motors, identical with those on the motor 
car, and with the same capacity of 
seventy-five horse-power. By a change in 
the gear ratio, raising this to 3.29, it be- 
ing 1.96 on the motor cars, the locomotive 
is enabled to develop a considerably 
greater tractive effort by running at a 
lower speed. In fact, at fifty kilometres 
(thirty-one miles) it can draw 150 tons. 
Its weight is thirty-five tons. 

The normal arrangement of a train 
drawn by the locomotive is one mail car, 
two passenger cars of the trailer type de- 
scribed, and two ordinary passenger cars, 
in all five cars, of 100 tons, which can be 
increased to 150 tons if the service de- 
mands it. : 

In concluding the description of thi 
system, an important one in every particu- 
lar for Italy, because of the practical con- 
tribution which it will make toward the 
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Parabaigo and Gallarate, will be as fol- 
lows: 


Francs. Dollars. 
Seven monophase transformers of 160 
kilowatts, each twenty-five cycles, 
12.000/420 volts; two induction 
coils, two compensators and two 
ventilating MOtors.....cc.sccsceces 70,000 14,000 


si 
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Francs. Dollars 

Three main substations................ 609,000 121,800 
Other two substations................. 280,000 56,000 


Making a total of .......... 2,907,000 581,400 


This is to say, the transformation of 
the system on the Milano-Gallarate-Porto 
Ceresio line, not including the central 
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Two six-pole converters of 500 kilo- 
watts, each twenty-five cycles, and 
an extra armMature........ccccccore 


Distributing switchboard.............. 


90,000 
20,000 


18,000 
4,000 


THIRTY-FIVE-TON ELECTRIC LOCOMOTIVE FOR THE VARESE RAILWAY SYSTEM, ITALY. 


transformation of the traction systems, 
even on the large railroads, the follow- 
ing data as to costs are given: 


Francs. Dollars. 
Equipment per kilometre for the third 
PO AE T E esemes 16,500 3,300 
Equipment for the third rail, for the 
seventy-four kilometres........... 1,221,000 244,200 
For the transmission line at about 
1,000 francs per kilometre.......... 797,000 159,400 


The cost of the substations, taking for 
an estimate one substation containing two 
converters of 500 kilowatts each, as this 
is the case for the substations of Musocco, 


Connections between the high-tension 
line and transformers, the con- 


verters and switchboard........... 8,000 1.600 
Miscellaneous expense...........s.s05. 15,000 3,000 
Qi UR eee eee TT 203,000 40,600 


The two substations equipped with a 
single converter of 250 kilowatts cost in 
the neighborhood of 140,000 francs 


($28,000) each, or 280,000 francs ($56,- 


000), including the accumulators. 


TOTAL COST. 
Francs. Dollars. 
POP tho third POI 6 ai cine iedesrarvisenne 1,221,000 244,200 
For the transmission line.............. 797,000 159,400 


station and the rolling stock, cost in the 
neighborhood of 39,000 francs ($7,800) 
per kilometre. | 

When the system is completed, all the 
hydraulic power used, and the entire in- 
stallation transformed so as to make pos- 
sible electrical transportation, even of 
merchandise, by allowing for interest and 
depreciation during operation, one will 
have very safe data for pronouncing on 
the financial side of the application of 
tne third-rail system to traction on lines 
which are important, but have different 
traffic conditions. 


Shad for Electrical Men. 


Mr. Chas. E. Trump, president of the 
Novelty Electric Company, Philadelphia, ` 
Pa., gave a planked shad dinner to several 
of his New York friends on Thursday 
of last week. The fish were caught at 
Washington Park below Philadelphia and 
planked in plain view of the guests and 
eaten with a keen relish by the visitors. 

Among those present, besides the host, 
were Mr. William Carpenter Woodward, 
of Providence, R. I.; Mr. Ellis B. Baker, 
of New Haven, Ct.; Messrs. W. L. Can- 
dee, George T. Manson and W. H. Hod- 
gins, of New York city. Ex-Senator W. J. 
Thompson, of New Jersey, who is pro- 
prietor of Washington Park and the elec- 


-tric railways running thereto, was present 


during a portion of the feast. 

It was voted unanimously by all the 
guests to have the event a regular feature 
annually hereafter, and if Mr. Trump’s 
consent can be obtained, the shad of the 
Delaware will undoubtedly be depleted 
to this extent with annual, regularity. 
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THE EXPERIMENTAL BASIS FOR THE 
THEORY OF THE REGULATION OF 
ALTERNATORS.’' 


BY B. A. BEHREND. 


Many papers have been published by 
various authors on the theory of voltage 
. regulation in alternating-current ma- 
chines, but their writers have been sadly 
in the dark as to the actual facts which 
a complete theory has to explain. This 
state of affairs is perfectly natural, as ex- 
periments on large modern machines are 
extremely difficult and costly ; and few men 
have either the patience or the opportunity 
to carry out scries of measurements which 
can be used as a foundation upon which 
the theory of regulation can be built. A 
theory which is not supported by facts is 
worse than none, and yet without theory 
it is impossible to design rationally and 
economically any kind of apparatus. De- 
signers of alternating-current machinery 
who ten years ago began to develop for 
themselves the necessary theoretical basis 
for their designs will, no doubt, appreciate 
the difficulties which they had in obtain- 
ing a clear view of the many conditions 
to be taken into account in designing 
alternating-current generators and syn- 
chronous motors. And no doubt they 
will remember that the greatest difficulty 
which they encountered was the question 
of how to determine the inductive drop in 
the armature. 

The subject matter of this paper is to 
supply an array of experimental data ob- 
tained on the most modern designs of al- 
- ternating-current generators. A some- 
what empirical theory is given in this 
paper, which satisfactorily explains quan- 
titatively and qualitatively the observed 
results; but no attempt is made in this 
theory to take into consideration the 
many varying factors that would natural- 
ly have to be introduced into a complete 
theory of the phenomenon of regulation. 

The presentation of this paper has been 
undertaken, partly, with a view to supply- 
ing the committee on standardization 
with data to enable them correctly to 
draw up rules for the determination of 
voltage regulation, as section 71 of the 
Institute rules is, by no means, in accord- 
ance with fact and observation. The 
matter being of extreme importance, the 
duty devolves upon the designing engi- 
neers, who have accumulated experi- 
menial evidence, to publish this evidence 
so as to enable consulting engineers to 
draw specifications intelligently without 
asking for physical impossibilities. 


1A paper read at the 177th meeting of the American 
es of Electrical Engineers, New York, May 19, 
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The term “regulation” is vague and 
has been used very loosely. We under- 
stand by the regulation of an alternating- 
current generator, the increase in per cent 
of the terminal voltage consequent upon 
throwing off the load, the speed and ex- 
citing current remaining the same. Our 
problem consists in determining the ter- 
minal voltage for any current and power 
factor for various ampere-turns excitation. 
In practice, it is difficult to make tests 
under load, especially on very large units. 
Therefore, it is necessary to have a 
method which enables us to determine 
the terminal voltage for any current and 
power-factor from tests which can easily 
be performed. The first attempt to do this 
was made by Dr. Behn-Eschenburg, of 
Oerlikon, in 1892. It is a curious 
coincidence that the experiments which 
Dr. Behn began and which I con- 
tinued extensively at the Oerlikon 
works, were made on types of al- 
ternators which bore out and corrob- 
orated Dr. Behn’s theory, although this 
theory does not represent the actual con- 
ditions on modern machines. The first 
experiments were made on machines of 
the Lauffen type, and later experiments 
were made on machines of the inductor 
type, both types of machines being care- 
fully designed. Dr. Behn suggested that 
if the open-circuit saturation curve of the 
generator was known as well as the cur- 
rent which the machine generated in 
short-circuit, we could obtain the appar- 
ent impedance of the armature by di- 
viding, for a given excitation, the volts 
on open-circuit by the amperes in short- 
circuit for the same excitation. This 
theory, superficially considered, appears 
very plausible; but it is evident that it 
throws together, without explanation or 
justification, the armature reaction and 
the self-inductive efforts produced by the 
local fields in the armature. It appears 
plain that, for all we know, the local 
fields might be independent of the satur- 
ation of the machine, while the effect of 
armature reaction would, of course, be de- 
pendent upon the degree of saturation. 
The experimental investigation was en- 
cumbered by the fact that the power 
factor plays such an important part in 
the magnitude of the inductive drop. In 
order to simplify the conditions, we have 
only to consider that the drop in an alter- 
nator is a maximum if the power-factor 
is a minimum. It can also be readily 
shewn that if the power-factor is dimin- 
ished below twenty per cent, the drop will 
practically remain unchanged, the error 
being extremely small in assuming that 
the power factor of twenty per cent or 
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less is equivalent to a power-factor zero, 
as regards inductive drop. 

The alternating-current generators 
built during the past ten years have had 
to operate mainly upon induction motor 
loads. At least this is true in regard to 
the generators built in the early nineties 
in Europe, as induction motors were then 
usad on a large scale in Europe. It 
semcd to me it was logical to demand that 
a generator should be capable of standing 
an induction motor load equal to its rated 
kilovolt amperes. Therefore, all my 
machines were designed so that they could 
give their full rated output in kilovolt 
amperes on a load of any power-factor. 
These machines were tested by using, as 
a load, induction motors running idle, so 
as to be sure that the power-factor would 
be below twenty per cent. In order to 
obtin very large currents, I used syn- 
chronous motors running without, or with 
very slight, excitation. The simplification 
thns obtained in interpreting tests and 
theory is worthy of notice. 

Fig. 1 shows the saturation curves at 
no load and at ninety-six amperes load, 
cos p < 0.2, as well as the short-circuit 
curve of a large inductor generator built 
six years ago at the Oerlikon works. The 
magnetice circuit of this machine is rep- 
resented in Fig. 2. 

Applying Dr. Behn’s method to these 
curves and referring to Fig. 3, where OB 
represents the saturation curve, and OC 
the short-circuit curve, we find the ap- 
parent reactance, neglecting ohmic re- 
sistance, by dividing AB by AC. If we 
wisn to determine the inductive drop for 
a current represented by DE equal to one- 
third AC, we reason, according to Dr. 
Behn, that as it takes an electromotive 
force equal to AB to drive a current equal 
to AC through the short-circuited arma- 
ture, it will take an electromotive equal to 
DF + AC, equal to one-third AB, to drive 
a current DF through the armature. We 
thus obtain a point G. BG being equal to 
one-third AB. Applying the same 
reasoning to different excitations. we 
obtain a curve DHG, which represents 
the terminal voltage at different excita- 
tions for a constant current FD at a 
power-factor zero. Applying this method 
to Fig. 1, we obtain results compiled in 
table 1. 

In applying the rule of paragraph 71 
of the committee on standardization it 
needs be remembered that, referring to 
Fig. 3, it takes an excitation correspond- 
ing to OD to produce in the short-circuital 
armature, a current DF. Therefore, fol- 
lowing the Institute rule in paragraph 71, 
in order to get the load saturation for a 
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current DF on a power-factor zero, we 
have to deduct the ampere-turns OD 
from the ampere-turns on open-circuit. 
The result is curve DIK, the distance 


TABLE I. 


Calculated Terminal 


Amperes Actual Termina! 
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motive force on an open circuit is 512 
volts, the terminal voltage at 1200 am- 
peres load cos m < 0.2, is 420 volts. The 
short-circuited current at this excitation 


Regulation Per Cent. 


Excitation. oltage. 

A. B. Actual. A. B. 
10 360 365 356 143 140 145 
20 1,110 1,115 1,140 41.5 4l BT 
30 1,700 1,688 1,840 24.1 25 14.7 
40 2,100 2.073 2,290 16.6 18.7 7.4 
50 2.330 2,300 2,540 13.7 15.2 | 4 35 
60 2,460 2,431 2,700 12 3 | 13.1 1.85 

| 


between this curve and the curve OLB 
measured along the abscissa being the 
same. 

In table 1 there are placed, side by side, 
the actual regulation obtained by experi- 
ment and the regulations as calculated 
from Dr. Belin’s method, and as deter- 
mined by the rule of paragraph 71. The re- 
sults obtained by the former method are 
given in coluinn “A”; by the latter, in 
column “B.” It is evident that column 
“A?” gives results which are very nearly ac- 
curate, while the error resulting from the 
use of method “B” is greater than 700 per 
cent at high saturations. For the straight 
part of our saturation curve, the 
above methods give the identical re- 
sults. For the saturated part, method 
“B? yields in this case a regu- 
lation which is several hundred per 
cent smaller than the actual regulation, 
while method “A” yields a regulation 
which is a few per cent larger than the 
actual regulation. These tests were made 
on a large inductor generator with small 
air-gap and large pole pitch, which are 
the best possible conditions for good regu- 
lation. Fig. 2 shows the number and size 
of slots and other details. 

We will now apply the two methods 
“A” and “B” to a 500-kilowatt, three- 
phase generator designed with all the 
finenesses that can be employed to obtain 
good regulation with greatest economy of 
material. The machine on which the 
tests were made was designed for 400 
volts, three-phase, twenty-five cycles and 
was run at 150 revolutions per minute. 
The load consisted of rotary converters 
running without excitation. 

Fig. 4 shows the observed data in the 
form of a curve, while Fig. 5 shows the 
magnetic circuit. Leaving it to the 
reader to check the many observed points 
for himself, reference will be made to a 
few points to illustrate the argument. 
For instance, take the point observed at 
160 amperes excitation. Here the electro- 


is 3,400 amperes. According to method 
“A,” an inductive drop is obtained, equal 
to 1,200 + 3,400 x 512 = 181 volts; by 
method “B” 102 amperes excitation as 
resultant excitation, which corresponds to 
448 volts terminal pressure. Hence the 
following table: 


TABLE II. 
Regulation. 
Actual. A. B. 
Per Cent. Per Cent. Per Cent. 
29 54.5 143 


ee 


The state of affairs in this case has be- 
come reversed, and method “A” which 
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Fig. 1.—ReGuLatiun CURVES on 500-K1LOWATT 
PHREE-PHASE INDUCTION GENERATOR. 
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gave approximately accurate results on 
the inductor generator, gives results 
which are over 200 per cent too large on 
a well-designed revolving field generator, 
while method “B” yields a regulation 
which is about fifty per cent too small. 
To adduce some further evidence to show 
the inherent errors of the two methods, 
there are shown in Fig. 6 the experi- 
mental curves taken on a 1,600-horse 
power synchronous motor operating on 
a three-phase system at thirty cycles 
and 450 revolutions per minute. The 
magnetic circuit of the motor is rep- 
resented in Fig. 7. 

Method “A” gives, at 155 amperes ex- 
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citation, 244 amperes load, a terminal 
voltage of 2,130. Method “B” yields a 
terminal voltage of 2,240 volts. The 
actually observed terminal pressure was 
2,130 volts. Now, it is clear that neither 
method “A” nor “B” yields accurate re- 
sults in this case, but method “B” ap- 
proaches somewhat more closely to actual 
facts than method “A” does. These curves 
were taken by running the synchronous 
motor as a generator. The tests were 
made by taking two machines, one run- 
ning as generator, the other as motor. 

Returning once more to Fig. 3: The 
writer, some five years ago, named the 
method “A,” which yielded the regula- 
tion curve D H G, the “pessimistic 
method,” while he called the curve D I K 
obtained by applying method “B,” or the 
Institute method, the “optimistic method.” 
These names have since been widely used 
in European electrical journals. There is 
some justification in using these terms as, 
from the standpoint of the designer, the 
application of method “A,” which we will 
in the future call the “electromotive force 
method,” yields terminal pressures which 
are much smaller than the ones he will 
actually obtain, while method “B,” which 
we will call the “ampere-turn method,” 
vields values for the terminal pressure 
which are considerably greater than the 
ones he will actually obtain. A machine 
designed according to the ampere-turn 
method will give less volts than required, 
while the machine designed by the elec- 
tromotive force method will give more 
volts than required. 

Again referring to Fig. 3, it is clear 
from the evidence so far adduced that the 
curve for the actual terminal voltage hes 
between the two curves DI K and DHG; 
that is, between the optimistic and pessi- 
mistic curves. But, further to corroborate 
this statement, there are shown regu- 
lation curves in Fig 9, Fig. 10 and Fig. 
11, Figs. 10 and 11 being reproductions 
of the three-phase and single-phase load 
curves with the optimistic and pessimis- 
tic curves plotted in the diagram. Fig. 
9 shows also the electromotive force be- 
tween the open phase and either of the 
two terminals of the loaded phase. This 
curve will be referred to later. 

The magnetic circuit of this machine 
is shown in Fig. 12. 

The figure shows the shape of the poles 
and the shape and size of the slots. The 
curves in Figs. 9, 10 and 11 belong to a 
generator the normal rating of which is 
200 kilowatts at 13,000 volts and aixty 
cycles. The load saturation was taken by 
running two of these machines together, 
one operating as generator, the other, as 
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synchronous motor. The power-factor 
varied between eight and fifteen per cent. 
Fig. 10 represents a three-phase load, 
while Fig. 11 represents a single-phase 
load. These curves are well fitted to bear 
out the essential parte of the theory of the 
regulation of alternators, as they indicate 
clearly that the armature ampere-turns 
which are opposed to the ficld ampere- 
turns are large in the three-phase ma- 
chine and small in the single-phase ma- 
chine; while the electromotive force pro- 
duced by local armature fields is small in 
the three-phase machine and large in the 
single-phase machine. These conditions 
result in the load saturation curve of the 
single-phase machine lying very close to 
` the pessimistic curve, while the load satu- 
ration of the three-phase machine lies 
about half way between the optimistic and 
pessimistic curves. These diagrams indi- 
cate the armature reaction separated from 
the self-inductive effect of the local arma- 
ture fields. The side of the triangle which 
is parallel to the abscissa represents the 
armature reaction, and the side parallel 
to the ordinate represents the self-induc- 
tive effect of the local fields. From the 
curves in Figs. 10 and Fig. 11 it is seen 
that by resolving the total inductive drop 
into such components results are obtained 
which are very closely in agreement with 
actual observation. However, there re- 
mains the difficulty of separating these 
two components. We add Fig. 12 to our 
experimental data, representing the regu- 
lation curves of a 100-kilowatt, 900 revo- 
lution per minute, 60-cycle, three-phase 
generator, the magnetic circuit of which 
is represented in Fig 13. The curves con- 
tain a no-load saturation; a saturation 
curve for thirty amperes three-phase load 
of low power-factor; a saturation curve 
for thirty amperes, single-phase load, low 
power-factor; a curve giving the voltage 
between either one of the two phases oper- 
ating single-phase, and finally the three- 
phase - and single-phase short-circuit 
curves. It need hardly be remarked that 
the single-phase curves were obtained by 
operating two phases of the Y-connected 
machine in series. The curves in Fig. 
12 are condensed in table III. 
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A glance at this table shows that as 
soon as the saturation of the machine be- 
gins, the ampere-turn method, which is 
embodied in the Institute rule, gives re- 
sults that fall very far from the mark. 
For instance, we observed at twenty-eight 
amperes excitation a regulation of 28.2 
per cent, while we calculated only 16.8 
per cent. At thirty-two amperes excitation 
the case is even more striking, as we ob- 
served twenty-two and one-half .per cent 
regulation against twelve per cent as cal- 
culated. 

In Fig. 14 are given the regulation 
curves of a 350-kilowatt, two-phase gener- 
ator operating at sixty cycles and 600 


SATURATION CURVE 
SHORT-CIRCUIT CURVE 
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revolutions per minute. This figure also 
contains the curves for single-phase load. 
The magnetic circuit of this machine 1s 
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in this paper, we find that for two-phase 
and three-phase machines, the curve of 
the terminal voltage lics between the two 
curves termed the optimistic and pessi- 
mistic curves, while the single-phase load 
curves approached very closely to the 
pessimistic curve. 

The data of Fig. 14 are represented in 
table IV which, after what has been said, 
require little comment. 

This table shows conclusively that on 
most modern machines the Institute rule 


= gives results which do not at all corre- 


spond to actual observation. 

It has been demonstrated by the large 
number of tests described in this paper 
that the “ampere-turn” method does not 
give satisfactory results in determining 
the regulation of an alternating-current 
machine. The method is inherently wrong, 
as it neglects the extremely important in- 
ductive effect of local fields in the arma- 
ture. It has also been shown that the elec- 
tromotive force method gives entirely mis- 
leading results. Therefore, it is proved 
conclusively that it is not possible to ob- 
tain regulation of an alternating-current 
machine by using no other characteristic 
than the saturation and short-circuit 
curves. 

Another element is required in order 
to enable us to resolve all the effects of 
the armature current into two com- 
ponents, one component representing the 
demagnetizing effect of the armature, and 
the other component representing the in- 
ductive drop produced by local armature 
fields. Any theory which aims at a com- 


TABLE IV. 


350-Kilowatt, Two-Phase Generator. 


Terminal Regulation Per Cent. 
Amperes E.M. F Terminal Voltage Calcu- |— 
Excitation. Voltage. lated by Institute Calculated by 
ule. Observed Institute Rule. 
20 1,700 640 640 166 166 
30 2,250 1,440 1,520 56.2 48 
40 2,550 2,030 2,160 25.6 18 
50 2,775 2,360 2.500 17.6 11 
60 2,960 2,600 2,740 13.8 8.1 
70 3,140 2,740 2,920 14.6 7.55 


shown in Fig. 15. I want again to call 
attention to the fact that if these curves 
are checked by the two methods mentioned 


TABLE III. 
100-Kilowatt, ‘Three-Phase Generator. 


Terminal Regulation Per Cent. 
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res 
Excitation. E. M. F Voltage: 
16 2,080 1,050 
20 2,330 1,530 
24 2,500 1,850 
28 2,640 2,060 
32 2,75 2,250 


i e e Pane 
a nstitu 
Calculated b 

ule. Observed Institute Rule. 
1,050 98 98 
1,600 52.5 45.6 
1,980 35.1 26.2 
2,260 28.2 16.8 
2,460 22.5 12 


plete explanation of the phenomena pro- 
duced by a load in the armature of alter- 
nating-current machines must conform 
to actual observation and fact. Therefore, 
the two methods which have been criti- 
cised in this paper stand condemned. 
They should not be used for the quantita- 
tive determination of the regulation, be- 
cause they do not explain nor express 
the facts. We must frankly admit fhe 
existing predicament that there is no sim- 
ple method which explains all the facts 
observed, although the designer undoubt- 
edly creates for himself an empirical 
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method by which he can, within very close 
limits, determine the actual regulation 
without every time actually performing 
the experiment. It is entirely a matter 


of skillful designing to reduce the in- 
ductive drop in a machine. It is plain 
that it is necessary to avoid any leakage 
from pole to pole and for that reason it 
is essential to use large pole pitches; in 
other words, to place the poles far apart 
from one another. This matter of field 
leakage is well brought out by a compari- 
son of the regulation curves of the induc- 
tor generator in Fig. 1 with the regula- 
tion curves represented in the other 
figures. The poor regulation of the in- 
ductor generator is due to the field leak- 
age between the two inductor horns, pro- 
ducing a counter electromotive force. 
Speaking from a large experience in the 
designing and testing of this type, I ven- 
ture to assert that it is impossible to make 
these machines so that the load regulation 
curve lies very much above the pessimis- 
tic curve. While it is perfectly possible 
to build inductor generators with good 
regulation, this can be done only at the 
expense of a great deal of material, which 
fact condemns this type not only from a 
commercial standpoint, but especially 
from the point of view of the scientific en- 
gineer, whose aim it must be to design 
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machines of excellent properties with the 
least expenditure of material. 

In looking at Figs. 10, 11, 12 and 14, 
in which the drop in the armature has 


been resolved into its two components, it 
is seen at a glance that if we want to take 
advantage of the high saturation it is es- 
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Fig. 4.—REGULATION CURVES ON 500-KILOWATT 
THREE-PHASE GENERATOR. 


sential to reduce to a minimum the local 
fields in the armature, as this reduces the 
side of our triangle parallel to the ordi- 
nate. As a matter of design, this can be 
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accomplished by using a large pole pitch, 
narrow a and, to some extent, a 
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Fra. 6.—REGULATION CURVES ON 1,600-LloRsE- 
Power THREE-PHASE SYNCHRONOUS MOTUR. 


large number of slots per pole and per 
nee The large pole pitch which thus 
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proves so useful has the further ad- 
vantage of improving the ventilation of 
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the machine, thus leading to cool oper- 
ation, A large pole pitch makes ama- 
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chine easily accessible, and increases the 
radiating surfaces, as the most effective 
part of the radiating surface of the ma- 
chine consists of the armature faces. 

If for a given certain excitation we have 
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Fie. 11.—B81IıNGLE-PHuAsE REGULATION CURVE. 


determined the drop of a machine for a 
given current and zero power-factor, we 
can determine the regulation for any 
power-factor for the same current, by 
using the vector diagram. The most ele- 
gant method is that represented in Fig. 
16, originated by Mr. G. Kapp. After 
resolving the inductive drop into its two 
components, the armature reaction and 
the local fields, we can compose the am- 
pere-turns on the fields OA’, with the 
ampere-turns on the armature, OA, 
finding the resultant ampere-turns OC. 
Next, applying the same process to the 
local fields, we can draw another diagram, 
making OB equal to the electromotive 
force produced by these local fields, BA 
equal to the ohmic drop in the armature, 
and OA, equal to the electromotive force 
of the machine produced by the resultant 
ampere-turns. We thus obtained OC, the 
terminal voltage of the machine. It can 
readily be seen that, by describing the 
two circles with OA’, as radius, about O 
and A as centres, the radii-vectors drawn 
from O as centre at an angle + g or — g, 
will intersect the circle of terminal volt- 
age in points C and F, so that OC 
and OF represent the terminal pressures 
at the two different power-factors. 
The quadrant on the left represents a 
lag of the current, and therefore, a drop 
in pressure, while the quadrant on the 
right represents a lead. If the lead in- 
creases beyond the point of intersection 
of the two circles, the terminal pressure 
rises above the electromotive force of the 
machine. For most practical purposes it 
is not necessary to use this diagram twice 
for the ampere-turne on the armature and 
for the local fields but it is sufficiently 
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accurate to consider the inductive drop as 
an apparent impedance and to make OA 
equal to this impedance. 

It should not be overlooked that the 
apparent impedance is not only depend- 
ent upon the field excitation, but it is 
also dependent upon the armature cur- 
rent. This can easily be seen by working 
out a few values for the apparent imped- 
ance in Fig. 4. It will thus be found that 
the impedance while a constant at low 
saturation, increases rapidly with the in- 
crease of the armature current at the 
same field excitation. 

It is interesting to study the curves 
giving the pressure on tlie open phase 
while taking out single-phase current, as 
this has important bearing on the ques- 
tion of regulation of two-phase and 
three-phase machines when operating on 
a lighting load. It can be seen from 
Figs. 9 and 12, which represent three- 
phase machines, two-phases in series 
loaded, the third phase open, that for 
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high saturation the curve for the pres- 
sure on the open phase between the ter- 
minal of the open phase and either of the 
terminals of the loaded phases lies con- 
siderably higher than the curve for the 
pressure on the loaded phases. The same 
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Fig. 14. 
is true to almost the same extent of the 
two-phase machine, the curves of which 
are represented in Fig. 14. This shows 
conclusively that there is little preference 
in favor of cither type of machine as far 
as regulation is concerned. 
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GENERAL REMARKS REGARDING THE VALUE 
OF THE SHORT-CIRCUIT CHARACTER- 
ISTIC IN DESIGN OF ELECTRIC GENER- 
ATORS. 


When the use of the short-circuit 
characteristic is thus greatly invalidated by 
the difficulty of separating the effects of 


Fia. 16.—Kaprp’s DIAGRAM FOR THE DETERMI- 
NATION OF THE REGULATION AT DIFFERENT 
POWER-F ACTORS. 


armature reaction and of the local fields, 
it yet remains a valuable characteristic of 
the machine. It has been shown con- 
clusively in this paper that we can not 
use the saturation and short-circuit curves 
alone to determine the regulation of a 
machine; but it has been indicated that, 
by plotting from these two curves, two 
other curves which I termed the “opti- 
mistic?” and “pessimistic” regulation 
curves, it is possible, with a certain degree 
of accuracy, to plot the actual regulation 
curve between these two last-named 
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curves. In doing this, there is, of course, 
a great deal left to the discretion and 
judgment of the designer, who, neverthe- 
less, derives a great deal of help from 
these curves. The work of designing is 
more a work of art than a work of science. 


It is true that sound, scientific knowledge 
is absolutely required, but scientific know- 
ledge without engineering intuition avails 
very little and leads merely to abortive 
designs. The great designers in electrical 
engineering have not always clearly 
understood why they have designed a 
machine in a certain way. They have 
heen guided less by science than by in- 
tuition. 

The short-circuit_characteristic can be 
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very usefully applied to the regulation of 
direct-current generators, thus supplying 
a means of finding the ampere-turns 
necessary to compound or over compound 
a machine. Although somewhat foreign 
to our subject, there are shown in Fig. 17 
the saturation, short-circuit and regu- 
Jation curves of a seventy-five kilowatt 
direct-current generator. There are plot- 
ted in this figure the saturation curve at 
no load, the load saturation at 410 am- 
peres with no lead of brushes, and the 
load saturation at 410 amperes with a 
lead of brushes equal to three bars. 
There are also plotted two short-circuit 
curves, one with one lead of brushes, and 
the other with a lead of three bars. These 
short-circuit curves have been obtained by 
separately exciting the generator and 
short-circuiting the armature. The dif- 
ference between the ampere-turns re- 
quired with lead and without lead of 
brushes at 410 amperes in the armature 
corresponding to the armature reaction of 
the machine. It will be found that with 
no lead of brushes, the distance between 
the no load and load saturations measured 
along the ordinate are the same for any 
saturation, while we can easily determine 
the load saturation with a lead of three 
Lars, by combining the armature reaction 
end the ohmic drop in the armature as 
shown in Fig. 17 The short-circuit test 
on direct-current machines has the 
further advantage that it is a rather 
severe test for commutation, requiring 
very little power for driving. This 
method has been used by the writer for 
testing very large direct-current machines 
which could not be operated in the testing 
100m under full load. A machine which 
commutates satisfactorily in short-circuit 
will surely commutate satisfactorily at 
full load. 
SUMMARY. 


To sum up the results of this paper: 
It has been demonstrated that the appli- 
cation of the ampere-turn method, as pro- 
posed by the Institute rules, ‘eads to en- 
tirely wrong results. It makes machines 
of inferior design and lerge leakage ap- 
pear in regulation not only equal to, but 
even better than, machines of careful and 
superior design. In a word, the method 
is not scientific and nct in accordance 
with fact and observation. 

The ampere-turn method, while very 
simple, is inherently wrong, and it should, 


therefore, not be used, even if it is im- ` 


possible to substitute an equally simple 
rule for it. The desire to have such a 
simple rule should not tempt us to adopt 
one that is false. There is a tendency 
among engineers to neglect the element 
of uncertainty which is so prominent in 
all engineering questions. 

In conclusion, I wish to thank Mr. T. 
S. Allen, one of my assistants, for the 
pains he has taken in plotting the 
curves presented in this paper. 


ELECTRICAL REVIEW 
NOTES ON X-LIGHT. 
BY DR. WILLIAM ROLLINS. 


NOTE CLVI ON SUPPORTS FOR X-LIGHT 
TUBES. 


It is obvious that an X-light tube must 
have a support to enable its distance and 
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ment. A suitable tube-holder will there- 
fore be described and illustrated, which 
is an improvement on those shown in 
earlier notes, though constructed on the 
same general plan to suit the conditions 
already several times, and now once more, 
repeated, for repetition is necessary until 
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EXPLANATION OF DETAILS NOT MENTIONED IN TEXT. 


2, note clvii, for details). 
the plan shown in Figs. 5 and 6. 


direction from the patient to be varied. 
The commercial supports being without 
exception constructed on incorrect prin- 


nee ae for arm of the regulating handles. E—Clamping screw made on 


faulty methods are abandoned. The con- 
ditions to be met are: 
1. An X-light tube should be in a non- 


Fic. 2, 
Details of support SU shown in Fig. 1. 


ciples, fail to meet the conditions of 
medical, medico-legal practice and those 
of my method of anthropometrical signal- 


radiable box from which no X-light can 
escape, except the smallest beam that 
will cover the area to be examined, photo- 
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graphed or treated. (First axiom, note 
cxlviii.) Example showing the import- 
ance of this—my experiments reported in 
the Boston Medical and Surgical Journal 
in 1901 and 1902, proved that X-light 
could burn, make blind and kill animals. 

2. The box holding the tube should be 
attached to a strong upright column to 
allow the tube to be placed at any height 
above the floor up to the level of a tall 
man’s head. Example showing the im- 
portance of this—a tube is sometimes re- 
quired to be placed under a patient on a 
couch, sometimes opposite the chest of a 
patient in a sitting posture, sometimes 
above a patient in a reclining position or 
on a level with his head while standing. 

The weight of the tube-box and attach- 
ments, about fourteen kilogrammes for 
the ones shown in my notes, should be 
counterbalanced by a lead weight, inside 
the vertical column, that the tube-box 
may be easily moved vertically and re- 
main in any position, without clamping. 
This adjustment must be capable of be- 
ing made when the tube-box is beyond 
the reach of the observer’s arm. (Third 
axiom, note exlviii.) Example showing 
the importance of this—when a tube is 
at a proper distance, above, on a level 
with, or below a patient, it is beyond the 
reach of the observer, yet, as stated in 
former notes, all adjustments for con- 
trolling the light requires to be made 
under these circumstances. For the ver- 
tical adjustment, a handle, H (Fig. 1), 
projects to any distance required beyond 
upright column, VS. The distance of the 
handle from upright column can be 
varied, as the rod s slides freely in the 
square hole through the shaft B (Fig. 2). 
The handle H (Figs. 1 and 2) can be 
placed at any height by means of the sup- 
port SU, which bears the mechanism 
through which the vertical and horizon- 
tal motions are imparted to the source 
of X-light. Axiom three showed that all 
adjustments of the source of X-light 
must be capable of being made by the ob- 
server while looking in the cryptoscope. 
It is therefore obvious that the position 
of the handle H must vary through a 
wide vertical and horizontal range, for 
sometimes it must be below the source 
of light and to one side of the ex- 
amination table, as in Fig. 3, note clv, or 
below the source of light and the ex- 
amination table as in Fig. 4, note clv, or 
above the source of light as in Figs. 1 
and 7, note clvi. It is therefore important 
that the support SU should be easily de- 
tached from the vertical support to enable 
its position to be quickly changed from 
above the vertical slide bearing the tube- 
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box to below it. Also it is necessary that 
the means of clamping used should make 
the support very rigid, as it bears the 
mechanism through which motion is im- 
parted to the source of light. I have tried 
several forms of support, finding the one 
illustrated good. Fig. 2 shows the method 
of clamping to the vertical support VS. 
By means of the milled head MH acting 
on the screw S, the angle piece A is forced 
forward, pressing the vertical support VS 
into the angle C of the support SU. To 
remove the support, the screw is turned 
in the reverse direction. The dotted lines 
show how the support can then be freed. 
To make the vertical adjustment the 
handle H (Figs. 1 and 2) is turned, im- 
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bottom of the vertical sliding support 
VSS, reduce the friction. 

4. The upright support VS should be 
securely attached to a firm base, which 
can be easily moved on the floor in any 
direction on castors (Figs. 2 and 4, note 
clv). 

5. The tube-box should be attached to 
the vertical sliding support VSS by a 
sliding arm SA, as already mentioned, 
and this arm should be graduated into 
centimetres on either side of a zero 
mark 0 (Fig. 1); an index being pro- 
vided, the point of which can be brought 
over the zero mark, at whatever distance 
this may be from the vertical support VS. 
This horizontal adjustment must be 
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EXPLANATION OF THE ILLUSTRATION. 


To the non-radiable tube-box TB is attached a 


À p ramid of non-radiable material lined with zinc which reflects 
X-light. To the end a lead tube (lined wit i 


i ad zinc), with an aperture »u 
which the concentrated X-light escapes to the Poi of the body to be treated. A number of ends of different 

A uality of the X-light is regulated by turning the handle RHH. The 
escribed in the text allow the end ET to 


size and shape are required. The 
movements 


T in the side, is attached, through 


be brought into proper relations with the patient. 
For further explanation of the lettering refer to the explanation under Fig. 1 and to the text. 


parting motion through the shaft S and 
the gear P to the rack R, one end of 
which has a socket BS (Fig. 1) into which 
fits the wooden rod RWR which is clamped 
by the screw BSM. The rod RWR passes 
through a socket attached to the vertical 
sliding sleeve VSS, carrying the horizon- 
tal arm SA of the tube-box TB. The 
wooden rod RWR can be clamped to the 
vertical sliding support of the horizontal 
arm at any distance from the support SU 
up to 180 centimetres, which is a sufficient 
range. When clamped, turning the handle 
H raises or lowers the source of X-light. 
To make the movements easy, the weight 
of the tube-box and arm is balanced by a 
lead weight inside the vertical column 
VS (Figs. 1 and 2), and two rolls RO 
(Fig. 1), one at the top, the other at the 


capable of being made when the tube-box 
is beyond the reach of the observer's hand. 
(Axiom three, note cxlvili.) The swing- 
ing arm which Williams has substituted 
for the sliding arm is objectionable, for 
it does not lend itself to this procedure. 
Example showing the importance of this 
movement—in examining a pelvis to de- 
termine the size of the brim, the tube re- 
quires to be moved through a measured 
distance to bring the source of X-light 
first directly under one side and then 
under the other to avoid distortion, for 
otherwise the width will be recorded #8 
larger than it should be. To get results 
quickly, means must be provided whereby 
the changes in the position of the source 
of X-light can be made without removing 
the eyes from the image on the fluores- 
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cent screen. The graduated arm taken in 
connection with my orienter and handles 
for controlling the movements of the tube 
enables this to be done. The distance 
through which the tube is moved can be 
told by the number of turns of the handle 
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HH (Figs. 1 and 2) or can be read off 
from the graduations afterward. This 
handle HH is necessary in making all 
accurate transverse movements. Rough 
preliminary movements can be made by 
having a short track on the floor to en- 
gage the castors of the tube support. The 
castors can be quickly freed from the 
track when it is necessary to move the 
tube-stand in other directions. Fig. 1 
shows the mechanism of the horizontal 
motion in detail. Motion of the source 
of light is imparted through the arm SA 
by turning the handle HH, which is al- 
ways within reach of the observer, with- 
out removing the eyes from the image on 
the fluorescent screen. (Refer to Figs. 3 
and 4, note clv.) 

The square wooden shaft S2 operates 
the bevel gears IGR and GR. These turn 
the gears G1 and G2 through the square 
wooden rod VR. The gear G2 operates 
the rack HR of the horizontal arm SA 
to which the tube-box TR is attached. 


Urai 
CENT. SCALE 


Nore 156—Fig, 6. 


The rod VR. slides freely through a 
Square hole in the shaft of the gear G1, 
allowing the tube-box to be raised or 
lowered without interfering with its hori- 
zontal motion. To allow this motion to 
nae the arm SA moves on the rollers 

- The tube-box should be arranged to 
turn through two vertical arcs whose 
a are at right angles, the axis of one 

mg parallel with the long axis, the 
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other with the short axis of the X-light 
tube. Examples showing the importance 
of this—Figs. 4 and 5, note cxxxix; Figs. 
3 and 4, note clvi, where the tube is 
shown in position for treating diseases of 
the face and mouth. This movement in 
vertical arc is important when using the 
light concentrators! illustrated in note 
cxliv and in the present note. Figs. 9 
and 10, note cxxxix; Fig. 3, note clv; 
Fig 7, note clvi, show clearly the impor- 
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X-LIGHT CONCENTRATOR 
& X-LIGHT REGULATOR, 
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its support were increased, the clamping 
devices first shown were found incon- 
venient. A better method, shown in de- 
tail in Figs. 5 and 6, was adopted. A 
steel rod with a milled head at each end 
for tightening serves as an axis on which 
the tube-box turns The arm BT ends in 
a circular piece into which a metal plate 
MP is set. The milled head MH is at- 
tached to a screw which turns in the nut 
N recessed in one of the projections B-B 


Note 156—Fig. 4. 
EXPLANATION, 


The figure shows an X-light concentrator in position for treating a disease of th 
non-radial material is placed in the mouth against the diseased area of the Dine ‘Be n oF na Bak 
H and HH and the movements in vertical are (described in the text). the opening in the end ET can be 


brought into correct relation to the pa 


tance of having the tube-box turn about 
an axis parallel to the transverse axis of 
the X-light tube. Both of these mechan- 
isms I have made capable of being oper- 
ated, like all the other movements, by 
means of handles within reach of the ob- 
server while making the examination, but 
as the method—that of worm-gears, in- 
creases the cost, I do not illustrate it here. 
With this method of control no clamping 
device is required, such as was shown in 
the figures accompanying this and earlier 
notes. As the weight of the tube-box and 


is P isoxrety within the tube-box behind the tube. This 
reflector may be made of zinc. 


tient, who sits on the stool. For furth 
refer to the text and to the description under Fig. 1. TED CERRO at Mhe RORIS 


of the tube-box. By turning the milled 
head, pressure is made upon the metal 
plate, thus securely clamping the arm in 
any position. This may seem too simple 
a matter to need mention, but where a 
piece of mechanism is in daily use by a 
busy man, ease and precision of working 
are of much importance. 

6. The tube-box should have three 
rectangular openings, through any one of 
which X-light can escape for the examina- 
tion of a patient above, in front, or below 
the source of X-light. Two of these open- 
ings should be closed with non-radiable 
slides, one of which should be transparent 
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to allow the tube to be seen (Fig. 4, note 
clv; Fig. 7, note clvi). The third open- 
ing should be provided with a slide 
having a non-radiable diaphragm plate 
containing a rectangular opening whose 
size can be regulated while looking at the 
patient in the cryptoscope in order to re- 
duce the illuminated area to the required 
extent. (Axiom one, note cxlvili.) This 
diaphragm plate has already been fully 
illustrated in note cxlix. Other slides 
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regulate the area illuminated and bring 
the orienter into position to automatically 
record on the negative or screen the dis- 
tance and direction of the source of X- 
light (axiom four), the angle at which 
the central ray strikes the screen or plate 
(axiom five), for all these must be clearly 
shown on the negative and be seen during 
the whole of an examination with a crypto- 
scope if we wish to do our work in a scien- 
tific way, for during an examination the 
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To show the necessity of having the tube-box turn in a vertical plane about an axis parallel with the transverse 
ax 


is of the X-light tube. With the stretcher ST ti 
example) the central ray of X-light escaping from t 
strike the plate norma! to its surface without this movement. The tube-box appears to be 


as it must be in some cases (see note cxxxix for 


kea 
e tube-box and used to take the photograph could not 


tipped more than 


the stretcher. but this is an effect of perspective due to the short focus of the lens which was used in making 
the photograph. For further explanation of the letters refer to the text and to Fig. 1. 


should be provided for the attachments 
or the light concentrators and light bend- 
ers shown in note cxliv, note clvi, Figs. 
3 and 4. All the slides must be inter- 
changeable that they may be placed at the 
top, in front, or at the bottom of the tube- 
box. Figs. 3 and 4, note clv, show the 
tube-box with the diaphragm plate and 
shutter arranged for a patient below the 
source of X-light. The orienter (notes 
exix, ecxhil, exlviii, clv, Figs. 3 and 4; 
note clvi, Figs. 1 and 7) must be mounted 
on the diaphragm plate in order that 
their movements may be simultaneously 
controlled by the observer, who must be 
able while looking in the cryptoscope to 


amount of light, the relative position of 
the source of light, the patient, and the 
cryptoscope need frequent changes. 

These plans, which I worked out for a 
friend some years ago, have never found 
their way into the standard works on X- 
light, where less perfect methods like 
plumb lines are described for adjusting 
the position of the light in relation to the 
patient and where no means of making 
the necessary adjustments of the source 
of X-light during the examination are 
given. I suppose the men who write the 
text-books are so gifted that they are 
able to achieve results with apparatus 
which to an ordinary man like myself 
would prove unsatisfactory. I am con- 
vinced that the average physician will 
always find fluoroscopic examinations so 
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difficult that he will need all the instru- 
mental help he can get; therefore in these 
later notes, at the risk of repetition, I am 
describing improved forms of my appara- 
tus which I have been constructing for a 
friend for use in a small hospital, hoping 


TANIA 
Ga 


Nore 156— Frec. 8. 


Details of spiral spring connection of the regulating 
handles shown in the illustrations. There are two 
tempered spiral springs, one inside the other. The 
twist is to the right in one and to the left in the 
other. This allows the regulating handles to be 
turned either clockwise or counterclockwise 
without untwisting the springs. 

in this way to meet some of the deficien- 
cles of the text-books on the subject of 
proper apparatus for fluoroscopic and 
therapeutic work. When such apparatus 
is adopted fluoroscopic examinations will 
become more rapid and more scientific, 
because more precise. 

7. The tube-box should be provided 
with an automatic shutter for instantane- 
ous photography of the chest. A shutter 
was described and illustrated in note 
cxxxix. A better, incidentally, in note 
cxlix, note clv, note clvi. It will be de- 
scribed in detail later, as the present note 
is far too long. 
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BOOK REVIEW. 

“British Standard Sections.” Issued by 
the Engineering Standard Committee. New 
York. D. Van Nostrand Company. 9 pages. 
9 by 14 inches. Supplied by the ELECTRICAL 
REVIEW at $1.00. 


These specifications have been drawn up 
by the British engineering societies so 
as to standardize practice. There are nine 
specifications given, which include vari- 
ous types of angle irons, bulb tees, bulb 
plates, Z-bars, channels and beams. Each 
specification gives a drawing of the ma- 
terial and a table giving the dimensions 
of the various parts. 


Proceedings of the Engineers’ So- 
ciety of Western Pennsylvania. 


The March number of the proceedings 
of the Engineers’ Society of Western 
Pennsylvania contains an article by Pro- 
fessor S. W. Stratton, director of the Na- 
tional Bureau of Standards, upon “Weights 
and Measures.” This gives a brief his- 
tory of the various standards which have 
been used in this country, and describes 
the plans which have been laid by the 
bureau for establishing satisfactory stand- 
ards. 
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POWER PLANT AND SUBSTATIONS OF 
THE UNITED RAILWAYS OF 
SAN FRANCISCO, CAL. 


BY FRANK C. PERKINS. 


There has been constructed in San 
Francisco, Cal., recently an immense 
power-house and substation for the United 
railroads of San Francisco. Many of the 
engines, generators and rotary converters 
have just been installed and others will 
soon be placed in position. Mr. F. F. Bod- 
ler is master mechanic, and the offices are 
located at Market and Valencia streets. 
The accompanying illustrations show the 
new power-house and rotary converter 
substation. The North Beach power- 
house is located on the bay and has two 
large suction condensing salt-water pipes 
extending far out into the water, and one 
large exhaust condensing water pipe 
parallel with the above and at the left. 
The power-house is of iron and brick con- 
struction, and is a model of the latest and 
best practice in the installation of modern 
plants. 

The power units used in this plant have 
a capacity of 4,000 effective horse-power. 
The engines are of the triple expansion 
vertical marine type, and were built by 
the Union Iron Works for the North 
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tion, and are equipped with the usual 
feeder switches, measuring instruments 
and automatic circuit-breakers. 

Only a part of the switchboard equip- 
ments has as yet been placed in position - 
and three more rotary converters will also 
soon be located in this substation. The 


Fe ager. 
S, ones N TNA 
a ee 35 


betes ch 


ME, “SEWER? 


ed Ge Se O 


$ TETEN “e 


Dane ens E A AIF 


169 


Board of Trade to make orders for any 
or all of the following purposes: Author- 
izing a railway company to use electricity 
in addition to or in substitution for any 
other motive power and for any other 
purpose; authorizing a company to con- 
struct and maintain generating stations 
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View oF Nortu Bracn Power-Hovusk FROM THE Bay, SHOWING Two SucTION CONDENSING 
’SALT-WATER PIPES ON RIGHT, AND ONE EXHAUST CONDENSING WATER PIPE ON LEFT. 


step-down transformers are of the usual 
air-blast cooled type, the blowers provid- 
ing the air being driven by three-phase 
induction motors. An overhead electric 


INTERIOR OF TURK AND FILMORE STREET SUBSTATION, SHOWING THREE RorarRy CONVERTERS AND 


PART OF SWITCHBOARD. 


Beach power-house. The substation is lo- 
cated at the corner of Turk and Milmore 
streets, and is also constructed of brick, 
stone and iron, and represents the latest 
practice in substation design. The over- 
head conductors are led from the sub- 
station over the main doorway, passing 
through porcelain bushings in the wall. 
The Turk and Filmore street substa- 
tion has at present installed three rotary, 
three-phase, direct-current rotary con- 
verters constructed by the General Elec- 
tric Company, of Schenectady. The 
switchboards are mounted near the wall 
at the right of the transformers substa- 


TAREE MORE ROTARIES to BE PLACED IN THIS SUBSTATION, 


traveling crane is provided in the sub- 
station for handling the heavy parts of 
the rotaries and transformers. 
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British Railways Bill. 

A bill to facilitate the introduction and 
use of electrical power on railways will 
be introduced to the British House of 
Commons by the president of the Board 
of Trade. The proposed statute con- 
sists of seven clauses, the first of which 
relates particularly to the use of elec- 
trical power. This clause authorizes the 


and other electrical works on any land be- 
longing to the company ; authorizing agree- 
ments between a company and any other 
body, or the supply to the company of elec- 
trical power, or the supply to or use by the 
company of any electrical plant or equip- 
ment; sanctioning any modification of 
any working agreement so far as the 
modification is agreed to between the par- 
ties thercto, and is consequental on the 
introduction or use of electrical power ; 
authorizing the company to subscribe to 
any electrical undertaking which will 
facilitate the supplying of electricity to 
the company; securing the safety of the 
public; authorizing the use of new capi- 
tal by the company for any of the pur- 
poses of this act; any other matters, 
whether similar to the above, or not, 
which may be considered ancillary to the 
objects of the order, or expedient for car- 
rying those objects into effect. This 
clause also provides that an order made 
by the Board of Trade shall have the 
same effect as if enacted by Parliament. 

The second clause relates to power for 
acquiring land for the purposes contem- 
plated by the bill. 

The third clause provides for appeal: 
to the Railway and Canal Commissioners 
where disagreement arises between the 
Board of Trade and the company. 

The other clauses provide that the 
Board of Trade must be satisfied that all 
necessary notices are given to parties con- 
cerned, and refer to certain expenses and 
fees. 

The act is not to go into force until 
January 1, 1904. If this act is passed, 
it will greatly facilitate the introduction 
of electricity in railway work, and will 
reduce the expense to the company by 
making a private act unnecessary. 
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INTRODUCTIONS TO DISCUSSION, TO TAKE 
PLACE AT THE INSTITUTE MEETING, 
NIAGARA FALLS, JULY 1. 


The following papers are introductions 
to a discussion to take place at the In- 
stitute meeting at Niagara Falls on July 
1. They are not intended to be formal or 
complete papers, but serve merely as a 
basis or framework for discussion on the 
subjects with which they deal. 

It should be borne in mind that the in- 
troductions are written in order to pro- 
voke discussion and that there should be 
no hesitancy in attacking them if they 
do not agree with the opinions of the ceon- 
tributor. On the other hand, if the con- 
tributor agrees with the matter of the 
introductions, either as a whole or in 
part, he should state the fact. 

It should also be borne in mind that 
the principal object of this scheme is to 
enable and encourage those not in a posi- 
tion to attend meetings to take part in 
the discussion. If one does not feel him- 
self qualified to discuss certain portions 
of an introduction, but is able to discuss 
other parts, it is to be hoped he will con- 
tribute to the latter. 

Contributions to the discussion of these 
papers should be mailed to Ralph D. 
Mershon, 29 Broadway, New York, so 
that they will be received not later than 
June 20, 1903. 


THE TESTING OF ELECTRICAL APPARATUS 
FOR DIELECTRIC STRENGTH. 
BY P. H. THOMAB. 

It is evidently very desirable before de- 
pending upon apparatus for commercial 
service, to have assurance that it is in 
proper operating condition and also, 
where the apparatus is built to specifica- 
tion, that the specification has been met. 
The only practical method of determining 
the condition of the apparatus as regards 
its insulation is by means of over-poten- 
tial tests. This method has been used for 
a number of years and has been found to 
be in general quite satisfactory. How- 
ever, In common with all types of tests 
which depend upon the application of 
abnormal strains, over-potential tests 
have certain drawbacks and involve cer- 
tain risks. A brief discussion of such ob- 
Jections, especially in regard to insulation 
vests upon very high-tension apparatus, 
follows: | 

(1) A disruptive test fails partially of 
its object in testing the fitness of the ap- 
paratus for actual service, because the 
conditions of the test do not approximate 
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closely the conditions of the service, either 
normal or emergency conditions. 

(2) Serious injury may be done to the 
insulation of the apparatus by the test, 


even under apparently favorable condi- | 


tions, so that failure may result after- 
ward in actual service. 

(3) In making tests on finished appa- 
ratus, it is impossible to test each por- 
tion of the insulation separately, and the 
result of many types and forms of insu- 
lation being coupled together, is that only 
that which is weakest with regard to the 
particular conditions existing at time of 
test will be tested. 

(4) In general, electrical apparatus is 
never in a condition so poorly adapted to 
stand dielectric strains as when first in- 
stalled. 

(5) Insulation tests require special 
testing apparatus and expert and expe- 
rienced direction which are very often not 
available, and without which great risk is 
run in attempting such tests. 

(6) As an exception to the above, 
paragraph (5), it is evident that some 
simple types of apparatus, such as insu- 
lators, high-tension bus-bar insulation, 
high-tension series transformers, etc., may 
be readily tested without great danger. 

(7) Fuller discussion of paragraph 
(1). Potential strains upon dielectrics 
cause effects of two kinds. 

(a) A constant tendency to puncture 
the dielectric, which is due to the pres- 
ence of the potential and depends on the 
physical dimensions and nature of the di- 
electric, and which probably remains con- 
stant as long as conditions are unchanged, 
e. g., physical or chemical state. This 
strain is almost mechanical in its nature. 

(b) A tendency to heat or produce 
chemical change in the dielectric, largely 
the former. This is also due to the pres- 
ence of voltage and is very much more 
marked with alternating current than 
with direct current. ‘Though compara- 
tively small in actual amount, this gen- 
eration of heat is a dangerous thing, as 
it occurs within the body of the insulating 
material, which is usually a poor con- 
ductor of heat. 

As insulation heats up, it becomes 
much less able to withstand the 
strain described in paragraph (a) 
above, and, further, the rate of generation 
of heat within the insulation itself be- 
comes much greater. As a net re- 
sult, if insulation under strain once 
reaches a sufficiently high temperature, it 
is practically certain to get still hotter 
and ultimately to break down. In other 
words, for continuous running it is neces- 
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sary that the heat generated by the poten- 
tial upon the dielectric be dissipated as 
fast as generated. In actual apparatus, 
the critical rise in temperature may be 
reached in as short a time as one-tenth 
of a second, perhaps, or, in other cases, 
only after a long time, perhaps an hour. 
The latter time would be required only 
in large bodies of insulating material, 
e. g., in large capacity or high-tension ap- 
paratus. 

Different kinds of insulating material 
combine the characteristics described 
under (a) and (b) in very different pro- 
portions. Gaseous dielectrics suffer sub- 
stantially no heating, while solids and 
l.quids practically have their breaking- 
down strength determined by this heat- 
fector. 

In actual service, injuries to electrical 
apparatus usually result from overheat- 
ing, dirt, moisture, chemical exposure, 
mechanical injury or wear due to vibra- 
tion and occasionally a strain from light- 
ning or over-potential stress. The latter 
strains, however, are rarely extremely 
severe, except as they may cause local con- 
centration of potential in the windings of 
apparatus, as will be discussed later. 

Thus the voltage time test, which is 
usually applied to finished electric ap- 
paratus, by no means reproduces all the 
conditions of actual service. On the 
other hand, it is of course true that ap- 
paratus which will stand a high disrup- 
tive test will usually stand better in serv- 
ice, so that such a test is of value. 

If a high disruptive test is relied upon 
by a purchaser to determine the accept- 
ance of apparatus and terminate responsi- 
bility on the part of the manufacturer, 
the latter will be tempted to design his 
insulation in such a manner as best to 
stand the disruptive test at the sacrifice 
of some features more valuable for pre- 
venting deterioration in actual service. 
This difficulty becomes a very serious one 
where unusually severe disruptive tests 
are specified in a contract. 

(8) Fuller consideration of paragraph 
(2). With low-tension apparatus, little 
or no harm is to be expected from reason- 
able over-potential tests carefully made, 
provided insulation is in good condition. 
An exception should perhaps be made of 
dangers of local concentration of strain 
in high-tension generators or motors of 
small size, as will be explained later. The 
following discussion applies to high-ten- 
sion apparatus chiefly. 

The amount of heat generated within 
the body of a diclectric increases at least 
as fast as the square of the voltage. Fur- 
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ther, this loss, with constant voltage, may 
be increased several times by an increase 
of 100 degrees centigrade in temperature. 
This means that a strain of double poten- 
tial continued for any length of time 
strains the solid insulating material far 
beyond any condition it will meet in serv- 
ice. Further, the ability to stand the 
strain will be determined rather by the 
facility for getting rid of the heat, which 
is usually of little consequence in com- 
mercial work, than by other features of 
the insulation more desirable for actual 
service; further, the hottest part of the 
insulation will be inside, so that the 
centre portion of the material may be 
badly charred, while the outer portion, 
the only part visible to the eye, has been 
kept cool and appears uninjured. This 
means that very serious injury to high- 
tension apparatus may be entirely beyond 
the possibility of detection until further 
developed bv actual service. 

Potential strains above a certain 
critical point cause a tendency for brush 
discharge over any insulating surface. If 
continued, this will deteriorate the insu- 
lation so that a discharge may continue 
afterward at a lower voltage. ‘This effect 
will occur even under oil and, like the in- 
ternal heat, will not be visible to the eye 
until in a very advanced stage. 

When a coil is charged to a high poten- 
tial and one end is suddenly discharged, 
there is a strain equal as a maximum to 
the full value of the discharge voltage, 
tending to cause the charge upon the 
turns of the coil to jump to the terminal 
through the insulation between the turns 
rather than pass around these turns. 
Since the total discharge voltage may be 
the abnormal voltage at which the ap- 
paratus is being tested and since this ab- 


normal strain may be concentrated 
on a portion of one coil, where 
many coils are used to withstand 
the normal voltage of the circuit, 


it is evident that certain turns of the 
coil (which lie next to the terminal which 
is being discharged) will receive excessive 
strain. The condition which is essential 
to produce this concentration is that the 
discharge of the terminal of the coil shall 
be extremely sudden. This can usually 
occur only when the terminal is dis- 
charged by a spark close to the terminal 
itself, electrically speaking, e. g., any 
accidental or other discharge between the 
wires used in applying the test, or in the 
apparatus itself, will tend to puncture in- 
sulation between turns at certain points 
within the winding. Such injury will 
oftentimes not be discovered, as the ap- 
paratus being tested is not in a condition 
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to show a short-circuit when it is not con- 
nected to a generator. This danger is 
very serious with extremely high voltages. 
Apparatus may be protected against this 
strain by the use of choke coils, or high 
resistances, or static interrupters in the 
leads of the apparatus to be protected, 
provided no discharge occurs nearer the 
apparatus than the protective device. In 
this connection it should be noted that if 
the spark-gap is used as an auxiliary to 
measure the potential of the test, that 
satisfactory means must be used to pre- 
vent a discharge on the spark-gap from 
causing injury to the apparatus being 
tested. 

The emphasis placed upon this particu- 
lar phenomenon is not for theoretical 
reasons only, but because, in a number of 
cascs, serious injury has resulted to ap- 
paratus therefrom. Furthermore, such 
conditions have been reproduced for pur- 
poses of investigation. 

(9) Fuller consideration of paragraph 
(3). 

In testing finished apparatus, it is 
manifestly impracticable to subdivide the 
windings into more than a very limited 
number of parts, e. g., in case of the trans- 
former, into more than possibly four 
parts. When such a portion is subjected 
to disruptive test, a breakdown may evi- 
dently occur in a number of ways, e. g., 
between portions insulated only by air 
distances; over a surface of insulating 
material, which may be marble on ter- 
minal block, fibrous material or possibly 
the surface of oil in an oil-insulated piece 
of apparatus. Furthermore, breakdowns 
may occur through solid material, which 
in some places will be well ventilated and 
in other places will not be well ventilated. 
Sometimes portions of this material which 
in the disruptive test receives full strain, 
may when running in commercial service 
be so located as practically to receive a 
very much less strain. Such a point, for 
instance, would be the neutral point of a 
three-phase, star-wound generator. It is 
thus clear that if the severity of a test 
(as it must necessarily be) is determined 
by the strength of the insulation of the 
weakest spot of these various types and 
qualities of insulation, the other parts 
will receive an insufficient test. It may 
occur that a portion of the insulation 
less likely to give trouble in subsequent 
service will be this weakest portion, and 
will determine the whole test, leaving the 
condition of the other more vital portions 
of the insulation insufficiently tested. 

(10) Fuller discussion of paragraph 
(5). 


In tests made by persons inexperienced 


771 


in such matters, there is grave danger of 
injury to apparatus which would not re- 
sult when tests are properly made. Such 
difficulty may arise by the use of testing 
apparatus having too high an inductive 
factor or field reaction, so that current 
to the apparatus may either raise the volt- 
age beyond the usual ratio or so deform 
the electromotive force wave as to cause 
an excessive strain; or by making tests 
when insulation is not in good condition ; 
or in preliminary trials, in allowing tests 
to be on too long, though perhaps at a 
slightly lower voltage than the voltage of 
final test; or by improperly determining 
the temperature of the transformer; or in 
a number of other ways unnecessary to 
enumerate. Difficulty from this source 
is by no means of rare occurrence, and it 
is very difficult to avoid in large high- 
tension apparatus. 

(11) Precautions to be observed in 
testing. ee ee 

The most important precautions to be 
observed in making disruptive tests are 
here summarized : 

(a) Insulation of all apparatus to be 
tested should be definitely known to be 
thoroughly drv. 

(b) All insulation surfaces and the 
apparatus in gencral should be clean and 
free from all kinds of foreign matter. 

(c) The measurement of the insulation 
resistance will sometimes give an idea of 
the fitness of the insulation for test. This 
condition will usually be determined not 
by the absolute value of the insulation 
resistance, but by a curve of the variation 
of insulation resistance as the apparatus 
is being dried out. When it has been in- 
creasing for a period and finally becomes 
steady with steady temperature, the dry- 
ing operation is probably fairly complete. 
However, where air or oil spaces are in- 
cluded in the bulk of the insulating parts, 
these spaces may determine the insulati »n 
resistance so that no indication is given 
of the condition of the actual solid ma- 
terial. 

(d) Before applying disruptive tests, 
it should be definitely determined that 
the temperature of no part of the appa- 
ratus to be tested is above that at which 
the test is to be made, remembering that 
tests of apparatus when hot, especially 
when very hot, are extremely severe. 

(e) Electrical apparatus of large ca- 
pacity, which necessarily contains con- 
siderable masses of iron and copper, lags 
behind the atmosphere in temperature 
changes, consequently when the atmos- 
phere is damp and warmer than the appa- 
ratus, there is a tendency for the latter 
to “sweat” or condense moisture upon its 
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surface. This moisture will at least par- 
tially be absorbed by the insulation ma- 
terial and render the apparatus unfit for 
test; consequently, it is important in un- 
packing to open the packing case only 
when the air is cooler than the apparatus. 
In case of oil-insulated apparatus, the 
insulation should be protected from mois- 
ture when once dried out until immersed 
ready for service. 

(f) The determination of the high- 
tension voltage actually reached during 
_ test is sometimes a difficult matter. The 
things to be avoided chiefly are the dis- 
tortion of wave form or the change in 
ratio or transforming apparatus, or ex- 
cessive drop due to the use of apparatus 
for applying the testing voltage, which 
is of insufficient size to supply the charg- 
ing energy required by the apparatus to 
be tested. This subject deserves a full 
consideration, but has been so fully dis- 
cussed elsewhere that further space will 
not be given here. 

(y) In applying the potential of test 
to apparatus, the voltage should not be 
raised on the testing set to full value and 
then applied to the apparatus, but after 
connection should be increased rapidly 
by small steps, or continuously from a 
voltage not over one-half the final. Also, 
the voltage should be raised so quickly 
that the time during which the last ten 
per cent or twenty per cent of the voltage 
is being applied will be short, as com- 
pared with the duration of the full-po- 
tential test. 

(h) To prevent local concentration of 
potential which results from any spark 
or breakdown occurring near the appa- 
ratus to be tested when the latter con- 
tains coils; choke coils, static interrupters, 
or resistance in series with the terminal 
of the apparatus to be tested may be used. 
The result essential to the avoidance of 
this local strain is the prevention of the 
strain caused by the above-mentioned 
breakdown from being transmitted with- 
out being smoothed out to the windings 
under test. 

Evidently a choke coil in the lead of 
the apparatus will allow a change of po- 
tential to pass through it only slowly, and 
if this coil be made to have several times 
the choking effect of the smallest portion 
of the winding to be protected (next the 
terminal) which is considered to be able 
to stand the voltage of the test momen- 
tarily, the necessary protection will be 
obtained. It would seem that a resist- 
ance in the place of the choke coil would 
serve the same purpose and, in a measure, 
undoubtedly will. However, since the re- 
sistance does not absorb voltage until 
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after considerable current strength has 
been attained, is it not as well adapted to 
protect from sudden changes of potential 
as the choke coil? The static interrupter 
being merely a choke coil whose power is 
increased by the use of the condenser, 
will act in same manner as the choke coil 
described above. Usually, however, ex- 
cept where static interrupters are pro- 
vided for other purposes, the choke coil 
will be found more convenient. 

(12) No complete recommendations are 
here made for specifications for testing 
apparatus for dielectric strength, but a 
few suggestions will be offered on topics 
in which there is probably a considerable 
diversity of opinion. 

(a) In high-tension apparatus, e. g., 
20,000 volts and above, only moderate, 
short-time, over-voltage tests should be 
specified in contracts. 

(b) Such tests should be made once 
for all when the apparatus is known to be 
in good condition, preferably at the fac- 
tory, by experts, to give assurance that 
the specification has been met. Such tests 
should not be made a second time. 

(c) After installation, a considerably 
lesser test should be made upon the appa- 
ratus, which will detect any serious in- 
jury in transportation and installation. 
Any moderate deterioration due to ab- 
sorption of moisture, etc., will right it- 
self with service, provided no abnormal 
deterioration has occurred. 

(d) It is preferable to make high-po- 
tential tests by increasing the voltage upon 
the apparatus it is designed to operate, 
one terminal at a time remaining ground- 
ed, rather than making a high breakdown 
test by voltage from an external source. 

(c) On tests of very high-tension ap- 
paratus, such as generators and trans- 
formers, no breakdown gap should be used 
in connection with the determination of 
voltage. Any error in the voltage of test, 
provided precautions as to the proper size 
of testing apparatus are used, will be com- 
paratively unimportant. In some cases 
the voltage of the testing device may be 
determined by means of a spark-gap be- 
fore the apparatus to be tested is con- 
nected to the circuit. 

It must be borne in mind that in the 
above discussion the objections to over- 
potential tests and the dangers to appa- 
ratus involved, only, have been con- 
sidered; and that it is not recommended 
that disruptive tests be abolished. Such 
tests may be and regularly are made suc- 
cessfully and are very desirable to en- 
sure good insulation in electric apparatus 
and to determine the fulfilment of specifi- 
cations.: The point it is desired to em- 
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phasize is that great care should be taken 
to avoid injury to apparatus and that ex- 
cessively severe tests, especially long-time 
tests at high-potential, should be avoided. 


METILODS OF BRINGING HIGH-TENSION 
CONDUCTORS INTO BUILDINGS. 


BY C. E. SKINNER. 

One of the points in the design of high- 
tension transmission lines which seems 
not to have received general attention is 
the method of supporting and insulating 
the conductors which connect the trans- 
mission circuit with the apparatus in the 
generating and substations. Each engi- 
neer follows the plan which seems to him 
best for his particular set of conditions. 
In some cases the line is brought through 
a hole in the wall; in others, through an 
claborate system of tubes placed in the 
wall; in others, through a piece of insu- 
lating material of some kind set in the 


wall; in others, the line is entered through 


an elaborate tower built for the purpose 
on the top of the building; in still others, 
it is taken directly through the roof of 
the building. 

It is manifestly impossible to pre- 
scribe any fixed method for all voltages 
and all locations, as the requirements of 
each plant are varied by the local condi- 
tions, but much would be gained if the 
general requirements were outlined in 
such a way that designers of buildings 
and designers of plants could follow some 
general and accepted scheme which is 
known to be satisfactory for any given 
set of conditions. It is the purpose of 
this paper to discuss the general require- 
ments rather than to give specific de- 
signs, although specific methods must 
necessarily be referred to in this discus- 
sion. 

The method to be followed will depend 
on the following conditions: 

(1) The voltage of the transmission 
circuit. 

(2) The climate in which the plant is 
operated. 

(3) The size of the high-tension con- 
ductor. | 

(4) The kind and height of building 
used. 

(5) The conditions of approach to the 
building and the location of the appa- 
ratus in the building to which the high- 
tension line is connected. 

The requirements which must be met 
are: 

(a) The Maintenance of Proper Insu- 
lation of the Circuit—To maintain proper 
insulation, it is necessary either to allow 
sufficient open space about the wire to 
prevent any possibility of the, current 
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striking across to the walls or surround- 
ing material; or some insulating medium, 
such as a tube, must be applied to the 
wire to give the proper insulation. 

(L) The Prevention of the Entrance 
of Rain, Snow, Cold Air and Dust—The 
entrance of moisture, snow and dust 
should be prevented both on account of 
damage to the contents of the building, 
and on account of the weakening of the 
insulation at the point of entrance. In 
most climates it is necessary that all open- 
ings be closed for at least a portion of the 
year. 

(c) The Proper Mechanical Fastening 
of the Line Wire—The end-strain of the 
line must be taken up, and it is often con- 
venient to combine the plans for taking 
up this strain with those for entering the 
building. This is particularly true where 
the transmission conductors are very 
large. It is also necessary to hold the 
wire in a fixed position where it passes 
through the opening into the building. 
This requires a more rigid line construc- 
tion than is necessary away from the 
building. 

(d) Reliability and Simplicity of Con- 
struction—It is self-evident that the con- 
struction must be such that it will be re- 
liable under all circumstances. There are 
usually a sutticient number of troubles on 
high-tension transmission lines due to cir- 
cumstances beyond the control of the en- 
gineer, without introducing any extra 
risk at the point where the wire enters 
the building. Usually, as in most other 
work, the simplest form of construction 
will be found the most reliable. 

In general, wires are best brought 
through the walls of the building. The 
simplest form of construction consists 
merely of an opening in the wall suffi- 
ciently large to allow the proper air in- 
sulation between the wire and the wall, 
this opening being suitably protected from 
rain either by means of a large pipe set 
in the wall, sloping outward, or by a suffi- 
cient extension of the roof above, or both. 
The requirements of this form of con- 
struction are that the wire be a sufficient 
distance from the pipe, so that there will 
be no possibility of striking across under 
any conditions. The pipe should always 
be considered as “ground,” regardless of 
the construction of the building. The 
cross-arms holding the wire inside and 
outside of the building should be suffi- 
ciently near and so braced that the wire 
will remain central in the pipe. This 
construction can be used to advantage 
only in dry, warm climates. 

With potentials of 15,000 volts or lower 
a disc of glass or other fireproof insu- 
lating material placed over the wire at the 
inner end of the pipe will usually ac- 
complish this purpose. In this case the 
tube must be sufficiently large so that the 
surface insulation over the insulating 
disc used will be ample to prevent trouble 
under the worst conditions which may 
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occur. When there is any danger of con- 
densation of moisture due to differences 
of temperature inside and outside of the 
building, two discs, a little distance apart, 
should be used. These discs may be cut 
so as to be placed in the pipe itself, or 
they may be cushioned and simply swung 
on the wire, lying against the ends of the 


pipe. The surface insulation of the discs 
used should never be less than that of the 
line insulators, and as they will usually 
be less advantageously placed than the in- 
sulators, extra distance should be allowed, 
if possible. 

With potentials above 15,000 volts, the 
form of construction becomes unsuitable 


on account of the large size of opening 
required to give the necessary insulation 
distance over the discs. This may be true 
even with potentials below 15,000 volts 
under very adverse conditions. For the 
higher voltages, a long insulating tube 
of small diameter and very heavy wall 
may be placed over the wire and passed 
through a slab of insulation set in the 
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wall of the building, the whole being pro- 
tected from driving rain by an extension 
of the roof. The insulating tube should 
slope outward in all cases. Some form 
of drip point should be provided on the 
wire just outside the end of the tube. The 
insulation slab holding the tube should 
be large enough to prevent actual break- 
down even though the tube is broken. Both 
tube and slab should be of fireproof ma- 
terial. This form of construction has 
been successfully used for potentials as 
high as 50,000 to 60,000 volts. The chief 
difficulty is in securing the proper insu- 
lating tubes. Glass and porcelain are elec- 
trically the best materials for the purpose, 
but when these are used it is usually nec- 
essary, on account of their lack of me- 
chanical strength, to take up the end strain 
outside of the building by a suitably 
guyed pole. 

The tower-construction may be neces- 
sary where the building is low, and the 
line wires must be carried at a consider- 
able elevation in the immediate neigh- 
borhood of the building. It is generally 
very cumbersome and unsightly, and the 
bringing of the wires through the side 
of the tower presents the same problem 
as bringing them through the side of the 
building. 

The bringing of the wires directly 
through the roof of the building, while 
possible, requires that extra precautions 
be taken to secure sufficient insulation 
and to keep out all moisture. This 
method, however well carried out, will 
probably constitute a danger point in the 
system. 

In general, no combustible material 
should be used near the line wire, even 
when separated from it by insulating ma- 
terial sufficient to withstand the strain. 
Leakage or brush discharge is liable to 
cause burning sooner or later, and such 
burning is more serious at the building 
than the burning of a pin or cross-arm 
on the line. 

The accompanying Figs. No. 1 and No. 
2 are intended to show diagrammatically 
the two general plans recommended in 
this paper. Both plans, practically aa 
shown, are in successful use by important 
transmission plants. It is expected that 
each engineer will find it necessary to 
make changes in details to suit his par- 
ticular case, but it is believed that the 
plans proposed may be made effective for 
any transmission circuit. 

The method of bringing high-tension 
wires into buildings should be carefully 
considered at the time the building is 
designed and proper provision made. It 
often happens that this point is given no 
consideration whatever, and the result 
ig an unsightly and unsuitable arrange- 
ment made after the completion of the 
building and at an increased expense. 

It is hoped that those having practi 
experience with the design and construc- 
tion of this particular feature of the 
transmission line will take an active part 
in the discussion of this paper, and that 
by this means the Institute may be able 
to furnish general recommendations cov- 
ering this subject. 
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SMOKE AND THE DETERMINATION OF 
ITS DENSITY.: 


BY ALBERT A. CARY. 


As to a scale of density to enable one 
to note the condition of the smoke, a 
number of expressions have been used to 
form a basis of comparison, but they un- 
fortunately differ widely, and it is to be 
regretted that’ engineers have not yet 
been able to decide on some one definite 
standard upon which they can all agree 
which might be adopted for the expres- 
sion of all smoke density measurements. 

One method of expressing smoke’s 
density is to call the densely black opaque 
smoke 100 per cent, and when the chim- 
ney is issuing an absolutely invisible 
vapor call it zero per cent of smoke, and 
then term the various shades between these 
` two extremes as various percentages of 
‘smoke, according to its relative density. 
This system, although quite clever in 
its conception, depends too largely upon 
the varying judgment of different ob- 
servers and so it is not very satisfactory. 

Some have considered simply three de- 
grees of smoke conditions; viz., dense 
smoke, medium smoke and no smoke, but 
this scale is too limited to be of much 
value. 

The English Smoke Abatement Com- 
mittee of 1895 used four shades in its con- 
siderations, which proved fairly satisfac- 
tory. These were: dense, No. 3; medium, 
No. 2; faint, No. 1, and no smoke, No. 0; 
noting each condition by its correspond- 
ing numbers. 

At the Paris smoke tests of 1897, five 
degrees were used, as follows: “very thick 
smoke,” “black smoke,” “medium smoke,” 
“slight smoke” and “ no smoke.” This is 
the most satisfactory of all scales thus 
far described. 

I have tried to use another scale which 
was suggested to me containing ten de- 
grees of smoke conditions, but the divi- 
sions proved too numerous for easy quick 
application, and I have found that a 
scale of five or six degrees will express 
with sufficient clearness the condition of 
smoke appearance, and at the same time 
the differences between these degrees are 
not too fine definitions to admit of easy 
and quick determinations. 

A number of devices have been used to 
assist the observer in determining density, 
these affording an opportunity to com- 
pare the smoke with some other shaded 
obiect. One of these consists of a num- 
ber pieces of “smoked glass” of the same 
density in color, dropped one after the 
other into place across the section of a 


1 Abstract of a paper read before the New England 
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tube. The outer closed end of this tube 
is provided with a plane mirror set at 
forty-five degrees, so as to reflect light 
from above through the smoked glasses. 
This tube is placed to one eye, allowing 
the observer to look through the smoked 
glasses toward the mirror, while the other 
eye observes the smoke issuing from the 
chimney. As one after the other smoked 
glass is dropped into position a density 
is obtained similar to that of the smoke. 
The number of smoked glasses used are 
then noted to indicate the density of the 
smoke. 

I have heard of a similar device which, 
instead of interposing successive pieces 
of smoked glass, uses a triangular prism 
having a metal top and bottom, the end 
or base of the triangle also being metal. 
The two sides of this triangular prism, 
meeting at the apex, are made of glass. 
The interior of the prism is filled with 
water (or alcohol) colored with a black 
coloring material, and the observer looks 
through the two glass sides, through the 
liquid across the prism along lines paral- 
lel to the base. As we look through a 
small depth of liquid, near the apex of 
the triangle, the interference to the pas- 
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Fic. 3.—Semr-AUTOMATIC DEVICE FOR RECORD- 
ING SMOKE DensiTy—FRONT ELEVATION. 


sage of light being small, we see but a 
faint gray light, while when looking 
through the greatest thickness of liquid, 
near the base of the triangular prism, 
where the passage of light is greatly in- 
terfered with, we find an almost black ap- 
pearance. The various positions between 
these two extremes giving us a large 
variety of intervening shades and by not- 
ing the width of the prism opposite our 
eye when a shade is obtained correspond- 
ing to the density of the smoke observed 
by the other eye, we can find an expres- 
sion for the smoke’s density. 

There have been two smoke charts de- 
vised to assist observers in determining the 
density of smoke, one having been origi- 
nated by Professor Ringelman, of Paris, 
while the second chart (which is an im- 
provement on the one produced by Ringel- 
man) was originated by the late Bryan 
Donkin, of England. 

The Ringelman chart can be found 
reproduced in the transactions of the 
American Society of Mechanical Engi- 
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neers in connection with “The Report of 
the Committee on the Revision of the So- 
ciety Code of 1885, Relating to a Standard 
Method of Conducting Boiler Trials;” 
also in Kent’s “Steam Boiler Economy” 
and in Bryan Donkin’s work on “The 
Heat Efficiency of Steam Boilers.” 

This Ringelman chart is composed of 
six rectangles, the first being perfectly 
white, while the sixth is entirely black. 
The four intermediate rectangles contain 
a series of equidistant lines, drawn 
parallel to the sides of the rectangles. 
By hanging this chart between 50 and 100 
feet away from the observer, we find that 
the cross lines blend together, forming 
a succession of tints, the shading from 
one tint to the next one being carefully 
modulated so as to form a definite suc- 
cession of steps in gray colorings between 
black and white. By hanging this chart 
between yourself and the chimney, you 
can easily compare the different tints pre- 
sented with the smoke issuing from the 
chimney and decide which shade in the 
chart corresponds to that of the smoke. 
In recording the smoke’s density you can 
write down the corresponding number 
found on the chart, or in case you wish 
to make a finer distinction (supposing 
you decide that the shade of smoke falls 
between any two tints), take the smallest 
number and add a fraction to it, as for 
example, 314, 414, etc. The number of 
cross line figures given in this chart are 
fully adequate for their purpose; any 
further addition would only lead to con- 
fusion, as has already been explained. 

I know where this scale has been used 
on a percentage basis, calling the all 
white rectangle the zero per cent of 
smoke, the next twenty per cent, then 
forty per cent, and so on to the black 
rectangle, which, of course, corresponds 
to 100 per cent of smoke. The rule given 
by Professor Ringelman for constructing 
this scale is as follows: 


No. 0, all white. 


No. 1, black lines 1 mm. thick and white 
spaces of 9 wm. 


No. 2, black lines 2.3 mm. thick, 7.7 mm. 
apart. . 

No. 3, black lines 3.7 mm. thick, 6.3 mm. 
apart. 

No. 4, black lines 5.5 mm. thick, 4.5 mm. 
apart. 

No. 5, all black. 


With a scale constructed according to 
these directions, the observer will be 
obliged to place the chart over sixty feet 
away to obtain a blending of the lines 
into the desired tints and such a distance 
is often inconvenient. For that reason 
the charts produced in the works just re- 
ferred to are plotted with their dimen- 
sions just one-half of those given above, 
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which will allow their use at one-half the 
distance I have named. 

Mr. William Kent received from Bryan 
Donkin (shortly before the latter’s death) 
one of Donkin’s smoke charts, which he 
has kindly placed at my disposal. This, 
like the Ringelman chart, consists of six 
rectangles, No. 1 being all white, while 
No. 6 is all black, the intervening num- 
bers consisting of a series of flat tints of 
gray, ranging by definite steps in color- 
ing from the white to the black. 

This Donkin chart can be placed as 
near the observer as he may desire to 
place it, which feature entirely overcomes 
a serious obstacle which so frequently 
makes the Ringelman chart useless. 

When making smoke density determi- 
nations it is desirable to note the condi- 
tion of the smoke at frequent and equal 
intervals of time. Every half minute 
has been found a very satisfactory inter- 
val. When the test is an important one, 
not less than two separated observers 
should make records, with the time of 
observation carefully noted on their 
sheets along with the number expressing 
the shade of the smoke existing at that 
time; the separate records being finally 
compared and one checked against the 
other. 

At the same time the above records are 
being made, some one in the boiler room 
should note the time of each firing and 
cleaning and also state the conditions ex- 
isting at various other recorded times, 
such as “forcing the boiler,” “running 
light,” ete. 

If furnace gas analyses are made dur- 
ing the time of these observations, and 
if the result of these analyses along with 
all of the other observed results is finally 
plotted on cross-section paper, we will be 
able to make a careful analysis of exist- 
ing conditions pertaining to the produc- 
tion of smoke in the plant under con- 
sideration, and means for further sup- 
pressing the smoke can generally be found 
by making proper deductions from such 
plotted diagrams. 

A time-keeping apparatus was used by 
the smoke observers during the Paris 
smoke tests (conducted in France between 
1894 and 1897). This device contained 
a cylinder driven by clockwork, and 
around this cylinder is placed a paper 
on which the record is written (similar 
in manner to the paper placed on the 
drum of a steam engine indicator). 

The drum of the smoke recording de- 
vice is turned the same as the hands of 
a clock, a given distance around the cir- 
cumference representing accurately one 
minute. 
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The pencil, pressing against this 
paper on the drum, is moved across the 
face of the cylinder (parallel to its axis) 
by the observer, who pulls the slide rod 
carrying the pencil to its extreme left 
position when there is “no smoke.” This 
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causes the pencil to draw a line around 
the circumference as the clockwork re- 
volves the cylinder, which line marks its 
zero position. When “slight smoke” was 
seen, the observer moved his slide rod 
one division to the right, which caused 
the pencil to mark a line around the cir- 
cumference of the revolving cylinder a 
definite distance to the right of the zero 
line. 

The slide rod was again moved another 
division to the right when “medium 
smoke” appeared, which caused the pen- 
cil to trace a new line, double the dis- 
tance of the last one (for slight smoke) 
from the zero line. 
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Fie. 5.—Semi-AcromMaTic DEVICE FoR RECORD- 
ING SMOKE DEN8SITY— PLAN VIEW. 


As “black smoke” appeared, the pencil 
was again advanced to the right another 
equal distance, and finally, when “very 
thick smoke? appeared, the observer 
pushed the pencil as far to the right as 
possible, and so the five equidistant cir- 
cumferential lines represent the five dif- 
ferent degrees of smoke adopted by the 
Paris Smoke Test Commission, and with 
the recording cylinder constantly revolv- 
ing we find our smoke record finally 
plotted on the paper the same as if we 
had hand-plotted it on cross-section 
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paper, calling the ordinates time and the 
abscissa degrees of smoke density. 

An apparatus of this kind was devised 
by the author, which is an improvement 
on the Paris machine. Fig. 3 represents 
the front elevation, Fig. 4 the end- 
elevation and Fig. 5 the plan view of 
this apparatus. It will be seen that 
the pencil is moved along the length 
of the cylinder by means of a piv- 
oted lever, the outer end of which 
is grasped by the operator’s hand. As 
the lever is moved a spring detent slides 
easily into (or out of) one notch after 
the other in the segment on which the 
outer end of the handle rides, each notch 
holding the pencil in position on the ~ 
paper corresponding to the degree of 
smoke observed. 

Since producing this time-keeping ap- 
paratus the author has devised a further 
improvement on this machine, which al- 
lows the use of a long roll of ruled cross- | 
section paper and also reduces the size of 
the smoke recorder. 

Se 


The British Engineering Conference. 

An engineering conference will be held 
in London from June 17 to 19, the third 
of the series of engineering conferences 
instituted by the Institution of Civil En- 
gineers, with a view to enabling the en- 
gineers in all branches of the profession 
to meet together for the discussion of sub- 
jects in which they are mutually inter- 
ested. The conference will be divided 
into seven sections—railways; harbors, 
docks and canals; machinery; mining 
and metallurgy; shipbuilding; water- 
works, -sewage and gasworks, and applica- 
tions of electricity. 

Among the subjects announced is a 
number of interest to electrical engineers. 
These include the following: “The Rela- 
tive Advantages of Overhead, Deep Level 
and Shallow Subways for the Accommo- 
dation of Urban Railway Traffic,” “Auto- 
matic Signaling,’ “Modern Equipment 
of Docks, with Special Reference to 
Hydraulic and Electric Appliances,” “In- 
ternal Combustion Engines for Driving 
Electrical Generators,” “The Compara- 
tive Merits of Direct-Current, Alternat- 
ing-Current and Three-Phase Systems 
for Shipyard Systems,” “Applications of 
Electricity to Driving Carriages in 
Town,” “Transmission and Distribution 
of Single-Phase Alternating Current,” 
“Wireless Telegraphy,’ “ High-Speed 
Electric Traction on Railways.” On the 
night preceding the opening of the con- 
ference, a lecture will be delivered by Mr. 


W. H. Moore, the subject being “Some 
Unsolved Problems in Engineering.” 
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Railway Telegraph Superintendents. 

The Association of Railway Telegraph 
Superintendents held its twenty-second 
annual convention in New Orleans, May 
13, 14 and 15. The headquarters were at 
the St. Charles Hotel. The convention 
was called to order by President J. H. 
Jacoby, and the members were welcomed 
to the city by Assistant City Attorney 
McGuirk. The next annual meeting will 
be held at Indianapolis, Ind., on Wednes- 
day, June 15, 1904. Mr. C. S. Rhoads, 
of Indianapolis, was elected president; 
Mr. C. P. Adams, of Chicago, vice-presi- 
dent, and Mr. P. W. Drew, of Milwaukee, 
secretary and treasurer. Following the 
election of officers, Mr. C. E. Yetman, of 
New York, explained the operation of a 
new typewriter transmitter invented by 
him, the instrument being exhibited by 
Mr. Yetman. This was followed by a 
talk by Secretary Drew on the history of 
the work of the association. 

The American Telephone and Tele- 
graph Company tendered an excursion to 
West End on the afternoon of the first 
day of the convention. Mr. Percival W. 
Miller, the company’s special agent, was 
in charge, and at thé conclusion of the 
luncheon remarks were made by several 
of the guests present. 

A paper by Mr. William O. Maver, Jr., 
“Railway Safety Block Signals,” was read 
by Mr. Jacoby at the opening of the second 
day’s session. This was followed by a 
paper by Mr. Maver, on the subject of 
“Multiplex Telegraphy,” which was read 
by the secretary. Several letters were read 
by Mr. C. F. Annett, of Chicago, detail- 
ing the great use of the long-distance 
telephone in railway wrecking service. 

A paper describing a new switchboard 
was then read by Mr. W. W. Ryder, of 
Chicago. 

Mr. G. L. Lang gave a description of 
the automatic telegraph circuit and sig- 
naling machine designed by Mr. C. K. 
Jones at the third day’s session, and this 
was followed by the reading of a paper 
on “The Composite Telegraph and Tele- 
phone Circuit,” by Mr. F. A. C. Ferguson. 
Discussion then took place, and a paper 
was read by Mr. F. F. Fowle on “The 
Transposition of Telephone Circuits.” 


Mr. W. W. Ryder also read a paper on 
“The Telegraph Camp Train.” 
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A Bust of Dr. John Hopkinson. 

A bust of the late Dr. John Hopkinson 
was unveiled at the engineering labora- 
tory of Cambridge University, England, 
on Monday, May 11. Addresses were 
made by Lord Kelvin, Dr. J. A. Ewing, 
Sir Joseph Lawrence and Principal Hop- 
kinson. 
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AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


PROGRAMME OF CONVENTION, NIAGARA 
FALLS, JUNE 29 TO JULY 3, 1903. 


Monday, June 29 (9.30 to 1)—Institute 
and President’s Day. 

President’s address. 

“Institute Branch Mectings—Their 
Organization, Development and Influ- 
ence,” by Calvin W. Rice. 

“The Energy Transformations in the 
Synchronous Converter,’ by W. S. 
Franklin. 

“Commercial Alternator Design,” by 
W. L. Waters. 

Lunch, 1 to 2. 


AFTERNOON, 


Visits to local points of interest. No 


prearranged programme. 
EVENING. 


“An Exhibition of the Hewitt Con- 
verter and the Mercury Vapor Lamp,” by 
P. H. Thomas. 


Tuesday, June 30 (9.30 to 1)—Electrical 
Day—Railroad Papers. 

“High-Speed Electric Railway Prob- 
lems,” by A. H. Armstrong. 

“Storage Battery Industrial Locomo- 
tives,” by Frank L. Sessions. 

“Predetermination in Railway Work,” 
F. W. Carter. 

“Car Run Tests,” by W. E. Golds- 
borough and P. E. Fansler. 

“Some Recommendations Concerning 
Electrical and Mechanical Specifications 
for Trolley Line Insulators,” by Samuel 
Sheldon and J. D. Keiley. 

“The Storage Battery in Substations,” 
by W. E. Goldsborough and P. E. Fansler. 

Lunch, 1 to 2. 

AFTERNOON. 

Technical tour of inspection of electro- 
chemical and other electrical installa- 
tions operated by Niagara Falls power, 
and the power-houses of the Niagara 
Falls Power Company. 

Reception by Niagara Falls Power 
Company on terrace of power-house No. 2. 

EVENING. 


Dance under the auspices of local com- 
mittee at Cataract House. 
Wednesday, July 1 (9.30 to 1)—Niagara 
Day—Power Transmission Papers. 
“On the Testing of Electrical Appara- 
tus for Dielectric Strength,’ by P. H. 
Thomas. | 
“Choice of Frequency for Very Long 
Lines,” by P. M. Lincoln. 
“Method of Entering Buildings with 
High-Tension Wires,” by C. E. Skinner. 
«Y or A-Connection of Transformers,” 
hy F. O. Blackwell. 
Lunch, 1 to 2. 
AFTERNOON. 
Trolley trips to Niagara Gorge, Fort 
Niagara, Brock’s Monument, Chippewa. 
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Technical visits to following plants: 
Niagara Falls Hydraulic Power and 
Manufacturing Company, Canadian Ni- 
agara Power Company, Natural Food 
Company. 

EVENING. 

Entertainment, Cataract House, under 
auspices local committee and general 
committee. 

Thursday, July 2 (9.30 to 1)—Ezrcursion 
Day—Miscellaneous Papers. 

“The Factors Which Affect the Energy 
Losses in Armature Cores,” by J. Walter 
Esterline and Clarence E. Reid. 

“Central Station Economies,” by W. E. 
Goldsborough and P. E. Fansler. 

“The Electrical Equipment of a Gold 
Dredge,” by Ralph W. Montagu. 

“The International Electrical Congress 
of 1904,” by Elihu Thomson. 

“The Legalized Standard of Electro- 
motive Force,” by H. S. Carhart. 

“Symbols and Nomenclature,” by Carl 
Hering. 

“A Universal Telegraphic Code,” by 
C. O. Squier. 

“The Magnetic Units,” by A. E. Ken- 
nelly. 

Lunch, 1 to 2. 

AFTERNOON. 


Technical excursions to Olcott Beach, 
St. Catharines, Lockport, Tonawanda 
substation. 

EVENING. 

THumination of Gorge route. 

Friday, July 3 (9.30 to 1)—Buffalo Day. 

Joint meeting with the Society for the 
Promotion of Engineering Education. 

Papers will be presented by the follow- 
ing members of the Institute: W. S. 
Franklin, J. G. White, E. H. Mullin, B. 
Gherardi, Jr., L. A. Osborne and T. J. 
Johnston. 

Lunch, 1 to 2. 

AFTERNOON. 


. Technical trips to Buffalo, Buffalo 


General Electric Company, Buffalo ter- 
minal house. | 

Adjournment of convention. 

— ed 

Canadian Electrical Association 

Convention. 

The arrangements for the annual con- 
vention of the Canadian Electrical Asso- 
ciation, to be held in Toronto, June 10, 
11 and 12, are progressing satisfactorily. 
The new King Edward Hotel will be the 
headquarters of the convention, the busi- 
ness sessions being held there and also 
the annual] banquet. 

Among the social features there will be 
a tally-ho drive to the principal points 
of interest in the city, by courtesy of the 
Canadian General Electric Company; a 
visit by special cars to the works of the 
Canada Foundry Company, on the out- 
skirts of the city, and a number of other 
forms of enjoyment not yet announced. 

The committee on papers has secured 
a list of subjects covering a number of 
phases of electrical interest, the authors 
being recognized authorities on the sub- 
jects which they will take up. 
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The National Electric Light Association Convention. 


A Large Gathering in Attendance at the Auditorium Hotel, Chicago, Ill. 


of the National Electrice Light 
Association, which is being held in 
Chicago, Ill., May 26, 27 and 28, opened 


to-day under particularly agreeable aus- 


C- MAY 26—The convention 


pices. There is every evidence that the 
attendance will excel any former meeting, 
and the rooms of the Auditorium Hotel 
are filled with exhibits of a very attractive 
nature. The association has a member- 
ship of about 540, and over three-fourths 
of the members have been registered, be- 
sides numerous visitors who are not mem- 
bers of the association. 

The special train from New York came 
in over the New York Central and Michi- 
gan Central railroads at noon yesterday, 
arriving about two hours ahead of its 
schedule. The trip was made so agree- 
able, both as regards the prompt railroad 
service and the dining-car service, by 
the representatives of these roads, that 
strong resolutions of thanks were adopted 
and were sent to the railway managers. 
Mr. Cyrus O. Baker, who was in charge 
of the association train, was congratu- 
lated on the fact that a more successful 
special train was never enjoyed by the 
members. 

On the arrival of the train a cordial 
welcome was extended to the passengers, 
about sixty in all, the reception committee 
meeting them at the depot and furnish- 
ing carriages to the hotels. 

On Monday evening there was a grand 
reception at the Auditorium Hotel, which 
was greatly enjoyed and largely attended. 
The electrical visitors are being welcomed 
with old-time hospitality by Chicago, and 
the board of aldermen, at the request of 
Mayor Harrison and City Electrician 
Ellicott, tendered the freedom of the city 
to the visitors in a formal resolution. 

Among the ex-presidents in attendance 
are Messrs. Huntley, Ayer, Insull and 
Doherty, all looking as if they were not a 
day older than when they presided over 
this important body. Other professional 
and central station men in attendance 
are Dr. W. E. Goldsborough, W. Worth 
Bean, Charles L. Edgar, E. H. Davis, 
Arthur Williams, John W. Lieb, Jr., N. 
F. Brady, E. F. Peck, Alexander Dow, 
E. H. Rollins, A. J. De Camp, George 
Redmond, C. D. Coe, B. J. Arnold, D. 
W. how and R. D. Apperson. 
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The Tuesday morning session was 
called to order by President Ferguson at 
10.15. The convention room was well 
filled, many new members being present. 
Mr. E. H. Davis, of Williamsport, Pa., 
acted as secretary, in the absence of Mr. 
James B. Cahoon, resigned. Letters of 
regret from numerous prominent men 
were read, including those from Mr. 
Thomas A. Edison, Professor Elihu 
Thomson and Mr. Charles F. Brush. 
President Ferguson read his annual ad- 
dress, which was well received, and a com- 
mittee was appointed to consider its sug- 
gestions. 

Mr. T. C. Martin presented the report 
of the Committee on Progress. This re- 
port was voluminous, and took up, in 
turn, the statistical growth of gas and 
electricity, incandescent gas lighting, 
made comparisons with conditions abroad, 
took up interesting data on storage bat- 
tery equipment, high-tension overhead 
transmission, new types of arc lamps, 
high-tension underground transmission, 
motors and the electric drive, advances in 
electric heating, improvements in fuses, 
vacuum tube lighting, methods of charg- 
ing for current, Osmium incandescent 
lamps, diffusion of light from are lamps, 
street electrolier competition, central sta- 
tion chemical work, the Cooper Hewitt 
static converter, cheaper production of 
current, and state laboratories. 

Following this, the report of the Com- 
mittee on Office Methods and Accounting 
was presented. This paper elicited much 
discussion, in which Messrs. Doherty, In- 
sull, Carson, Strickland, Bertrand, New- 
man, Scoville and Bean took part. 

The first paper of the afternoon session 
was by Mr. Sidney Hosmer, on “The Ad- 
vantages to Be Derived from Consolida- 
tion of Electric Interests.” This paper 
was ably discussed by Mr. P. Junkers- 
feld and J. W. Lieb, Jr. The second 
paper was by Mr. A. Bement, of Chicago, 
on “Boiler and Furnace Efficiencies.” The 
object of this paper was to discuss some 
of the features of the performance of 
modern standard apparatus. For this pur- 
pose two types of boilers and furnaces and 
one stoker have been selected. The paper 
described the type of boiler and the type 
of stoker, which was a chain-grate appa- 
ratus 65.5 square feet surface. The ex- 
perimental work had three objects—first 


to determine the relative efficiency of the 
two boilers, and, second, the relation be- 
tween the efficiency of the boilers and 
their furnaces, based on combustion and 
heat absorption, neglecting loss of com- 
bustible in the refuse. The two relative 
values to be determined were, for the fur- 
naces, the loss due to escaping hydro- 
carbons and incomplete combustion, and 
for the boilers, the cooling effect pro- 
duced. Efficiency curves were shown, 
based on the final temperature being con- 
stant through the full range of the initial. 
It appears that within usual working 
ranges, the final temperature remains 
quite constant. The value of the rela- 
tive efficiencies from this standard of fuel 
saving is quite important. The entrance 
of air at the back end of the grate is, 
strictly speaking, a leakage. Its entrance 
is by way of openings at the side of the 
stoker, between the top and bottom chain 
and under the traveling grate, and into 
the furnace by way of the opening between 
the bridge wall and the end of the grate. 
For this leakage at the back of the fire 
there are two remedies. One is to make 
the opening for the discharge of the re- 
fuse only large enough to allow the ashes 
to pass out, and keep the end of the fire 
in contact with the bridge wall. The other 
method of stopping air leakage at the end 
of the fire consists in closing the openings 
at the sides of the stoker frame between 
the bottom chain and the floor under the 
stoker, and between the upper and lower 
chains. This paper was discussed at length 
by Messrs. W. L. Abbott, J. W. Lieb, Jr., 
Alexander Dow and King. The discus- 
sion of this paper was followed by a 
paper by Mr. John S. Peck, of Pittsburg, 
Pa., on “Standard Transformer Volt- 
ages,’ this paper being discussed by 
Messrs. H. S. Moody, P. D. Waggoner, 
C. C. Gartland, H. J. Gille, A. J. Wurts 
and W. G. Carlton. A paper by Mr. J. 
Henry Hallberg, on “The Application of 
Four-Ampere Series Alternating En- 
closed Are Lamps to City Lighting,” was 
read. This paper was discussed by Messrs. 
W. dA. Ryan, P. A. Bertrand, A. J. 
Wurts, Arthur Williams, J. W. Lieb, Jr., 
and W. Worth Bean. 

A paper by Professor Elihu Thomson 
was read by W. dA. Ryan, followed by 
discussion by Messrs. Ryan, Wurts and 
Lieb. C. W. P. 
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Electrical Patents. 


The General Electric Company has 
purchased a patent granted to Mr. Cary] 
D. Haskins, of Schenectady, N. Y., on a 
time-limit circuit-controller. This inven- 
tion relates to circuit-controllers of that 
class in which a time interval is desired 
between the instant of an occurrence and 
the time at which an effect shall be pro- 
duced on a controlled piece of apparatus. 
Such devices are employed, for example, 
in governing the operation of circuit- 
breakers. It is desirable that circuit- 
breakers should not operate instantly on 
a small percentage of overload, as motors 
and other electric translating devices are 
not damaged by the continuance of a 
moderate overload for a short length of 
time, and it is desirable not to have the 
service interrupted by a brief overload 
due to some momentary fluctuation, pro- 
vided the circuit-breaker may be safely 
tripped within a time limit which would 
not endanger the safety of the generator 
or translating devices. Devices of this 
kind as commonly employed provide 
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clockwork, the time-train being released 
by a magnet in the circuit in case of an 
overload and after a determinate interval 
serving to trip the circuit-breaker. If, 
however, the overload should cease within 
such interval, the clockwork is so ad- 
justed as not to trip the circuit-breaker 
and to stop ready for another operation. 
With such apparatus, however, an uncer- 
tainty of operation results, as the oper- 
ating parts are delicate and liable to get 
out of order from repeated use, from 
neglect of winding, and other causes. The 
invention contemplates the construction 
of a time-limit control device adjustable 
as to the time limit, not dependent upon 
clockwork, always ready for action, and 
of great simplicity of construction. <A 
reservoir for a liquid is provided capable 
of being tilted or revolved on its bearings, 
so as to permit a flow of the liquid from 
one chamber of the reservoir to another, 
the duct through which the flow is effected 
being of such character as to require a 
definite and preferably adjustable time 
interval for a determinate quantity trans- 
fer. By means of the flow the circuit to 
be controlled is effected so as to trip the 
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circuit-breaker or control the translating 
device of other character which is to be 
governed. Means are also employed by 
which upon a predetermined maximum 
overload the control circuit may be in- 
stantly affected so as to guarantee the 
safety of the controlled apparatus against 
such highly abnormal currents. The 
simplest form of the invention comprises 
a reservoir provided with an adjustable 
counterweight containing two chambers 
connected by a communicating channel 
and mounted on trunnions so as to be 
capable of tilting. One end is affected by 
an electromagnet in the governing cir- 
cuit, which serves to tilt the reservoir 
when an overload occurs. In the reservoir 
a body of conducting lquid—such as 
mercury—is placed, although other mo- 
bile material—such as conducting pellets 
—might be employed. When the electro- 
magnet is energized, the reservoir is tilted 
and the conducting liquid flows from one 
chamber ‘to the other, and after a definite 
amount has been transferred contacts con- 
nected with the controlled circuit are 
completed, either directly by the conduct- 
ing liquid or gravitatively by reason of 
the transfer of liquid. Moreover, by means 
of an adjustable device the level of the 
liquid may be altered so as to vary the 
time in which the contacts are connected. 

The Westinghouse Electric and Manu- 
facturing Company has purchased from 
Mr. Norman Rowe, of Wilkinsburg, Pa., 
a patent obtained by him on a system of 
electrical distribution. The object is to 
dispense with the plurality of generators 
heretofore employed at the central or 
power station in cases where balancing 
conductors have been used. Referring to 
the diagram, 1 is a direct-current gen- 
erator located at the central or power sta- 
tion, and 2 and 3 are sets of translating 
devices connected in multiple series with 
the distributing mains 4 5. These trans- 
lating devices are indicated diagram- 
matically as incandescent lamps; but they 
may obviously be of any character suita- 
ble for operation by means of the current 
and electromotive force supplied to the 
circuit by the generator 1. The two sets 
of translating devices 2 and 3 are con- 
nected at one side to a neutral or bal- 
ancing conductor 6, as is usual in three- 
wire systems of distribution. Instead of 
extending this balancing conductor 6 to 
the central station and connecting the 
same between two generators, as has been 
the usual practice heretofore, the inventor 
proposes to locate at the load end of the 
circuit near such sets of translating de- 
viees two motors 7 and 8, the armatures 
of which are either rigidly connected to- 
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gether or are belted or otherwise geared 
together or to a single shaft, so as to run 
at either substantially the same speed or 
at different speeds, the ratio of which is 
substantially constant. Each of these 
motors is provided with a shunt field mag- 
net winding and with a series field 
magnet winding 10. The balancing con- 
ductor 6 is connected at one end to th: 
armature of one of the motors and to the 
outer terminal of the series field winding 
10 to the other motor. The shunt wind- 
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ings 9 may be connected in series with 
cach other around the armature and series 
windings of the two machines, as shown. 
or both of said shunt windings may he 
connected directly to the neutral con- 
ductor 6. The operation of the system is 
as follows: When there is no load upon 
the system or when the loads are equally 
balanced, the machines 7 8 will all run 
as differential motors and will provide 
mechanical power. If, however, the load 
is decreased upon one side or increased 
upon the other, the machine connected 
across the more lightly loaded side will 
continue to run as a differential mo- 
tor, while the other machine will run 
as a generator, since the series coil 
of the latter is so connected as to cause 
the machine to overcompound, and the 
series coil of the machine running as a 
motor is so connected as to cause that 
machine to increase in speed under an in- 
crease in load. Thus by properly pro- 
portioning the series turns an approxi- 
mately perfect balance of the voltage on 
the two sides may be obtained. It has 
been found in practice that the propor- 
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tion of unbalancing which can be taken 
care of by this organization is equal to 
the combined rating of the two machines 
when used entirely to regulate their volt- 
age or to their combined rating less the 
power delivered to some outside system 
when the machines are running partly 
as motors and partly for balancing pur- 
poses. It has been found by practical 
tests that this arrangement will main- 
tain the voltages on both sides of the 
three-wire system substantially equa: 
when the two motors are used partially 
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for driving other machinery and partially 
for balancing purposes, no adjustment 
being necessary between the condition of 
no load and that of fifty per cent over- 
load. It will be readily seen that with 
this system the necessitv of double units 
in series at the central station no longer 
exists, a single unit of twice the size be- 
ing substituted therefor, and the middle 
wire from the power-house to the point 
of distribution being dispensed with. The 
higher efficiency of the larger units in the 
central station and the absence of losses 
incident to a long neutral or balancing 
wire will more than compensate for the 
losses incident to the employment of 
balancing-motors at the load end of the 
circuit. The cost of installation will also 
be less in general with this system than 
with the regular three-wire system, the 
smaller cost per horse-power of the larger 
units and the material saving in copper 
by reason of the omission of the middle 
wire except at the consumption end of 
the circuit being sufficient to more than 
offset the cost of the small motors neces- 
sary for balancing the circuit. This sys- 
tem is especially applicable to installa- 
tions where the lighting or other un- 
balanced loads come at the time of day 
when the motor load is at a minimum. 
In such cases where the same machines 
are used for balancing and for power, lit- 
tle or no margin need be allowed on ac- 
count of unbalanced loads. 
Messrs. Joseph Shurek and Franklin 
B. Giesler, residents of Milwaukee, Wis., 
have recently obtained a patent om a 
method of electric welding, the invention 
having a special reference to the weld- 
ing together of articles presenting differ- 
ent areas of surface at different welding 
points. For instance, in welding the two 
parts of a steel link, the side members 
of which are of unequal size, they proceed 
in the following manner: A pair of elec- 
trodes in the form of presser-blocks, which 
are shaped to conform to the shape 
of the articles to be welded, are 
arranged so that they may be simultane- 
ously forced toward each other or sepa- 
rated. The two parts of the link are sup- 
ported between these electrodes or presser- 
blocks, and a thin non-conducting plate 
of glass, gutta-percha, or the like is in- 
terposed between the welding points of 
least area. The current is then turned 
on and the presser-blocks forced toward 
each other. This pressure is maintained 
until the larger ends of the links, which 
are brought together, are welded. The 
pressure is then released momentarily, 
without cutting off the current, and the 
non-conducting plate withdrawn, where- 
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upon the pressure is instantly restored 
to bring the smaller welding points into 
contact. The current will immediately 
weld these parts. Without the use of an 
interposed body of non-conducting ma- 
terial at the smaller points, it would be 
impossible to perform successfully the 
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operation of electrice welding with an 
article presenting extreme differences in 
the areas of surface at different welding 
points, for the reason that the electric 
current would burn or fuse away the 
metal at the smaller areas before the weld- 
ing could be accomplished between the 
contacting surfaces of greater areas, but 
by carrying out the present invention 
this difficulty is entirely overcome. 
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Philadelphia Section, American In- 
stitute of Electrical Engineers. 
The regular meeting of the Philadel- 

phia branch of the American Institute of 

Electrical Engineers was held on Monday 

evening, May 11, at the Engineers’ Club, 

of Philadelphia. 

The chairman, Mr. Carl Hering, made 
an opening address. His remarks on Mr. 
Carnegie's offer for the Union Engineer- 
ing Building were enthusiastically re- 
ceived by the members. 

Mr. Philip Torchio, of the New York 
Edison Company, was present and pre- 
sented a paper on “Safety Devices in Cen- 
tral Stations and Substations.” 

Mr. H. A. Foster gave an abstract of 
the paper Mr. H. A. Lardner had pre- 
sented at the New York mecting on 


“Economical and Safe Limits in the Size 
of Central Stations.” 

Mr. J. T. Hutchings, of the Philadel- 
phia Edison Company, gave an abstract of 
the paper Mr. Peter Junkersfeld pre- 
sented at the New York meeting, on 
“Multiple versus Independent Operation 
of Units and Central Stations.” 

Mr. A. R. Cheyney, of the Philadelphia 
Electric Company, presented a concise ab- 
stract of the discussion held in New York 
on the three papers. 

The general discussion was participated 
in by Messrs. W. C. L. Eglin, Horatio A. 
Foster, Carl Hering, Philip Torchio, 
Paul Spencer and J. T. Hutchings. 

The mecting was well attended, and 
about fifteen members were present at the 
informal dinner at Boothby’s restaurant, 
before the meeting. 
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Formal Opening of the Weston In- 
strument Company’s New Works 
at Waverly Park, N. J. 


The Weston Instrument Company 
tendered a reception to its employés and 
their friends on the evening of Thursday, 
May 21. This was to celebrate the for- 
mal opening of the new works of the Wes- 
ton Instrument Company, at Waverly 
Park, N. J. An elaborate vaudeville en- 
tertainment was enjoyed, at the close of 
which Mr. Edward Weston made an ad- 
dress in which he detailed his plans for 
a harmonious cooperation of employé and 
cmployer. The remarkable market de- 
veloped for Weston instruments was the 
result, he said, of agreeable interre- 
lations between the working force and the 
executive management. He could foresee 
only an era of great prosperity for all 
concerned, if the happy conditions which 
now prevailed were continued. 

A supper was served, at which seven 
hundred persons were entertained, and 
a was followed by dancing until a late 
our. 

The employés of the Weston establish- 
ment presented Mr. Weston with a loving 
cup, Dr. A. O. Benecke making the pre- 
sentation speech. Among those present 
was Lieutenant F. B. Badt, western rep- 
resentative of the Weston company. 

The Weston factories are built on the 
most modern lines. There are eight build- 
ings in all, and these are finished in such 
a manner as to give the greatest con- 
venience and comfort. In addition to ex- 
cellent laboratory facilities for the de- 
velopment of new ideas, there is a large 
library, and a luncheon club has been 
established, for the convenience of which 
Mr. Weston has provided a refrigerating 
plant and kitchen, and a complete equip- 
ment of kitchen auxiliaries. This club is 
entirely under the management of the 
cmployés, a governing committee being 
chosen from among the workers, and the 
functions of which are directed entirely 
outside of the business management. 
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Electrical Interests Combined in 

New Orleans. 

Several of the large electrical interests 
of New Orleans, La., have consolidated 
under the name of the Inter-State Elec- 
tric Company. The companies entering 
this combination are the Safety Electric 
Manufacturing Company, the Newman- 
Sprangley Company, and Messrs. Sterns 
& Marks. The new corporation has a 
capitalization of $250,000. Mr. Charles 
Weinberger is president, and Mr. Lyman 
C. Reed is manager of the engineering 
department. The new company will carry 
a large line of electrical supplies and con- 
duct a general electrical engineering and 
construction business. It is the ambition 
of the new oflicers to make this company 
the largest of its kind in the South. 


i 
Vol. 42—No. 22 | WM 
| 


ie ie 
Yok a 
aia 5 
ete, 
Cie s 


Reviews of Current Engineering and Scientific 
Literature. 


French Rules for Installing Electrical 
Conductors. 

This article gives in full the recent de- 
cree for regulating the installation of 
electrical conductors in France. The first 
chapter gives specifications for installing 
acrial conductors, taking up the supports, 
insulators and special arrangements where 
the lines cross public roads, and condi- 
tions which must be maintained in the 
neighborhood of telephone and telegraph 
lines. The second chapter gives rules for 
installing underground conductors and 
special regulations which must be met 
when these conductors approach gas pipes 
or other electrical circuits. The third 
chapter gives special rules for railway in- 
stallation, and the fourth chapter some 
general regulations covering the instal- 
lation of transformers and the precautions 
necessary when approaching factories of 
explosives.—T'ranslated and abstracted 
from Revue Practique de UElectricite 
(Parts), May 5. 


Investigations of the Sirius High-Efficiency 
Lamp. 

The Sirius high-efficiency lamp is now 
being manufactured by a German firm. 
This is a type of incandescent Jamp which 
gives a high economy, on account of the 
peculiarities of the filament. As yet, the 
lamps have not a long life, and the etli- 
ciency changes but little during use. The 
light given by this lamp is considerably 
whiter than that of the ordinary incan- 
descent lamp, standing in this respect 
between the latter and the Nernst lamp. 
The cost of the Sirius lamp is about the 
same as that of the incandescent lamp. 
It is not particularly sensitive to changes 
in voltage. The author of this article 
gives the results of tests carried out upon 
ten 110-volt sixteen-candle-power lamps 
of this make. In order to obtain practical 
conditions, the supply was interrupted 
every eight hours, and the lamps were 
allowed to stand idle for one or more 
hours. Measurements were made every 
thirty hours, of current, potential and il- 
lumination. The results are given in tabu- 
lar form, with three curves showing the 
average results. During 200 hours of 
burning, the average candlepower fell 
from fifteen candles to a little less than 
ten. The average watts per candle rose 
from 2.3 to 3.6. Current fell during the 
same time from 3.4 to 0.3 ampere. One 
of these lamps burned out within 100 
hours, but the average life was about 160 


hours. The short life obtainable at pre- 
sen’, deducts considerably from the efti- 
ciency, but it is thought that the lamp 
will be improved in this regard.—T rans- 
lated and abstracted from the Elektro- 
technischer Anzeiger (Berlin), May 10. 
f 

The London County Council Tramways. 

This gives some particulars of the tem- 
porary power station built in the yard of 
the South London Electrice Supply Cor- 
poration’s works. A corrugated iron shed 
has been erected there, and in it are 
placed two 1,500-kilowatt Ferranti gener- 
ators, direct-connected to Ferranti stand- 
ard medium speed vertical engines. Steam 
is supplied from the boiler plant of the 
South London Electrice Supply Corpora- 
tion. The engines are governed by an 
automatic governor of the relay type, 
and an emergency governor has been 
fitted to act on the throttle valve. The 
valve gear runs at half the speed of the 
engine. These engines develop 2,500 
horse-power each. The generators are 
twelve-pole machines, furnishing current 
at from 550 to 625 volts. Both sets will 
ultimately be used at the permanent sta- 
tion, which is now being erected. The 
standard Ferranti switchboard has been 
installed, containing generator, feeder 
and booster panels. This switchboard has 
one peculiarity, in that the negative bus- 
bar is not connected to the earth, current 
connection being made at the substation. 
The booster dynamos are small four-pole 
Dick-Kerr taking 950 am- 
peres and capable of raising the pressure 


forty volts.—Abstracted from the Electri- 
cian, May 8. 


machines, 


The Infra-Red Emission Spectrum of the 
Mercury Arc. 

The high efficiency but objectionable 
color of the mercury vapor lamp have in- 
spired numerous researches upon this 
lamp. In this article Messrs. W. W. Cob- 
lentz and W. C. Geer give the results of 
an investigation of the spectrum of this 
lamp, with particular reference to the 
infra-red rays. ‘The lamp used was of the 
Arons type, and radiation from the tip 
of the are was studied. The mercury was 
carefully purified, and the lamp exhausted 
so as to maintain a high vacuum. The 
current used was six amperes. It was 
found that the energy radiated consisted 
of a series of emission bands, but nowhere 
in the spectruin was the intensity of the 


radiation from the arc very great. This 
indicates a low temperature, like that of 
gases in vacuum tubes. Curves are given 
showing the distribution of the maxima, 
readings being taken by means of a 
radiometer. Correction was made for 
radiation from the glass, but correction 
for reflection was not made. Since glass 
is opaque for long wave-lengths, all 
the energy of the greater wave-lengths 1s 
absorbed by the glass in a lamp of the 
form described. This makes the apparent 
radiant efficiency of the arc greater than 
the true efficiency.—Abstracted from the 
Physical Review (New York), May. 


A 


Properties, Composition and Analyses of 
Gutta-Percha. 

This gives an interesting discussion of 
those properties of gutta-percha, which 
make it valuable in electrical applications. 
At ordinary temperatures, gutta-percha is 
as durable as wood. It is flexible and as 
tenacious as leather; at temperatures from 
100 to 500 it becomes plastic and capable 
of being moulded, and upon being cooled 
it returns to its original condition. The 
temperature at which it may be worked, 
depends upon the purity of the material. 
Good gutta-percha should not become 
plastic until it has reached seventy to 
seventy-five degrees, while the presence of 
certain adulterants causes it to become soft 
at thirty-five degrees. The purer the ma- 
terial, the more quickly does it regain its 
original position. Low temperatures Jo 
not affect it. Density of the material 
varies with its purity, pure gum having 
a density approximately equal to that of 
water. Its electrical properties vary with 
its purity. A thickness of one millimetre 
of good material can stand 16,000 volts. 
It is not soluble in water or alcohol, al- 
though the resines used in adulterating 
it are. This suggests a method of purifi- 
cation. It is, however, soluble in carbon 
bisulphide, chloroform and toluene. With 
heat, it may be dissolved by turpentine 
certain oils and benzine. It resists the 
action of all acids except concentrated 
sulphuric and nitric. When exposed to 
the air, it deteriorates slowly, but lasts 
indefinitely under water. Methods ar 
then given for analyzing the material and 
for determining the purity. The pure 
gum consists of three chemicals; one 4 
hydrocarbon and the other two oxides of 
this hydrocarbon. It is suggested that the 
original gum consists of the hydrocarbon 
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alone. A good quality of gutta-percha 
contains sixty-five per cent of the pure 
article, not more than five per cent of 
mineral matter, nor five per cent of 
water.—T'ranslated and abstracted from 
L’Electricien (Paris), May 9. 

A 


Slipping of Locomotives at High Speed. 

The author of this article, Mr. C. E. 
Wolff, has made a study of the effect of 
the unbalanced vertical forces in loco- 
motives upon the track adherence. He 
first sums up previous investigations, 
some of which have predicted that high 
speeds would be impossible, which pre- 
dictions were not verified in practice. The 
author makes use of the results of Galton 
and Westinghouse’s experiments on the 
coefficient friction at different velocities, 
and knowing the unbalanced weight on 
the locomotive drivers, he computes two 
sets of curves for two conditions. These 
curves show the track adherence for dif- 
ferent positions of the driving-wheels and 
the corresponding tractive force. The 
conditions assumed were speeds of thirty- 
five and sixty-five miles per hour. In each 
case, the curve for tractive effort falls be- 
low that for track adherence at two 


points. This would seem to indicate that 


slipping would begin and consequently 
the tractive coefficient friction would de- 
crease, so that continued slipping would 
take place; but since some time is re- 
quired for the driving-wheel to increase 
appreciably in speed, this result docs not 
take place. Calculations show that the 
total slip to be expected under the con- 
ditions assumed, is eighty-six inches per 
mile or three-eighths of an inch per revo- 
lution at thirty-five miles per hour; and 
eighteen inches per mile or less than one- 
tenth of an inch per revolution at sixty- 
five miles per hour. The smaller the di- 
ameter of the driving-whecls the greater 
would be the variation in adhesion, and it 
Is thought that this fact may account par- 
tially for the better performance of loco- 


- Motives with ‘large driving-wheels.—.Ab- 


structed from Mechanical Engineer (Lon- 
don), May 9. 
a ko g 

The Manufacture of Incandescent Lamps. 

This article gives a detailed account of 
the process of manufacturing incandes- 
cent lamps at the works of the Sir Hiram 
Maxim Electrical and Engineering Com- 
pany, London. A brief review of the de- 
velopment of the incandescent lamp pre- 
cedes the description of the methods and 
material used at present. The method 
used in these works does not differ essen- 
tially from that employed in this country. 


ELECTRICAL REVIEW 


The filament is made of cellulose pre- 
pared from Japanese paper or other mate- 
rials. After dissolving this in some 
chemical, the material is placed in small 
glass holders with pierced bottoms, con- 
taining dies of sapphire. Compressed air 
is admitted to the top of the liquid, 
forcing the latter out through the holes 
into glass cylinders, which contain a 
proper setting fluid composed chiefly of 
alcohol. This solution is passed through 
hardening and purifying solutions, and 
then dried in air. The next step is to cut 
the filament to the proper lengths and 
wind it upon suitable carbon forms. It 
is then baked and is ready for mounting. 
A special machine has been devised to 
prepare the platinum leading-in wires. 
Two types are used, depending upon the 
size of the filament. That for attaching 
to the thicker filament is fed through an 
automatic machine which punches up a 
rivet head and then cuts the wire to the 
proper length. To attach the filament to 
these, the ends of the filament, held in 
a suitable clamp, are made to butt against 
the rivet heads of two platinum wires. 
The whole is then lowered into gasoline, 
or through volatilized hydrocarbon and 
the current passed through. The heat de- 
veloped at the joint deposits carbon, 
cementing the wires to the filament and 
leaving a joint similar to a plumber’s 
wipe joint. For smaller sizes of filament 
the machine flattens out the end of the 
platinum wire, giving it a spade shape. 
This is then drawn through a sapphire 
die, Which bends it up into a small cylin- 
der. The filament is cemented in the 
same manner. Methods of mounting the 
filament in the glass shank and the proc- 
ess of introducing the anchoring wires 
are fully described. The usual process of 
flashing is employed to make the fila- 
ment uniform and of the proper existence. 
The lamps are exhausted first by mechan- 
ical pumps and finally by a mercury 
pump, and each lamp is photometered 
before it leaves the factory.—Abstracted 
from Engineering (London), May 8. 
a 


The Electric Tramway in Milan. 

This is a short deseription of the tram- 
way system of Milan, Italy. The lines 
radiate from a centre, forming as it were 
the spokes of a wheel, and are all con- 
nected by a belt line at an average dis- 
tance of one mile from the centre, form- 
ing the rim of the wheel. The electrical 
station for operating the cars is located 
at Paterno and transmitted to Milan at 
13,500 volts. The substation is at Porta 


Volta, where the energy is reduced to. 
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3,500 volts. It is transmitted by under- 
ground cables to the substation near the 
centre of the town. This substation con- 
tains five motor-generator sets, having a 
capacity of 500 kilowatts, 315 revolutions 
per minute, converting the three-phase 
current into direct current at 550 volts. 
The station also contains two 250-kilo- 
watt motor-generators and 260-kilowatt 
motor generators for lighting. The sub- 
station also contains a battery of accumu- 
lators, in which about 1,200 tons of lead 
are employed. These batteries are of the 
Tudor type and with a capacity of 20,000 
amperes for one hour on the lighting cir- 
cuit, or 3,800 amperes for one hour at 550 
volts. The battery circuit has a Thury 
booster for charging. The motors of the 
motor-generator sets are synchronous ma- 
chines and have given very satisfactory 
service. It has been found that with full 
load on the circuit, the machines will not 
fall out of step until the voltage falls 
from 3,500 to 1,700, and that at only half 
load it may fall to 1,380 without the ma- 
chines falling out of synchronism. The 
motor-generators are started from the 
lighting circuit, the generator being run 
as a motor: The overhead trolley system 
is used, the wire being 9.28 millimetres 
in diameter. There are about 390 cars 
on the line, the city cars being fitted with 
only one motor. Experiments have been 
made with a special type of meter: ip- 
stalled on the cars, and it is proposed to 
establish a premium for the motormen 
who run the cars most efficiently.—Ab- 
stracted from Electrical Engineering 
(London), May 8. 


Secondary Radiation Induced by 

| X-Rays. 

As has already been noted in the ELEC- 
TRICAL Review, Professor Arthur W. 
Goodspeed, of the Pennsylvania State 
University, has found that X-rays set up 
on secondary radiation from various 
articles, including the human body, which 
are sufficiently active to produce photo- 
graphic effects. In an article in the Penn- 
sylvanian, the official organ of the uni- 
versity, Professor Goodspeed explains his 
discovery. 

He has been convinced for some time 
that when an X-ray tube is in operation 
every particle of matter which is impinged 
by these rays becomes radiant. His work 
was to determine how great this effect 
was and for this experiment it is neces- 
sary to protect the photographic plate 
entirely from the direct action of the 
tube. He believes that he is the first who 
has positively demonstrated this action, 
although others have noticed it when the 
sensitive film was not perfectly shielded 
from the direct action of the tube. He 
also recalls a disagreeable inflammation 
from which he suffered and he now at- 
tributes this to the secondary radiation, 
as at the time of the work he was entirely 
protected from the direct action of the 
tube and was at a loss to account for his 
trouble. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Self-Cooling Transformers. 

In the Westinghouse transformers both 
high-tension and low-tension windings are 
divided into many flat coils. The high- 
tension conductor, in all transformers ex- 
cept the very small sizes, is a flat copper 
ribbon wound concentrically with only one 
turn per layer. The layers are separated 
from each other by a specially prepared 
insulting material in addition to the cot- 
ton covering of the conductor, while the 
coils are insulated individually and are 
separated by heavy insulating washers. 
This form of construction is such as to 
practically eliminate any danger of break- 


SELF-COOLING TRANSFORMER IN CASE. 


downs between layers or from turn to 
turn—one of the most common troubles 
in transformer operation. 

The low-tension is wound in the same 
way with conductors of rectangular cross- 
section. In the larger transformers 
many wires are paralleled and are ar- 
ranged in such a manner as to eliminate 
eddy currents in the conductors. 

The advantages of this improved 
method of winding employed in the oil- 
insulated self-cooling transformer may be 
summed up by the maker as follows: 

(1) The total electromotive force of 
the transformer is divided among many 
coils, reducing proportionately the strain 
within an individual coil. 

(2) The electromotive force between 
layers is reduced to that of a single turn 
(ranging from ten to twenty-five volts). 

(3) The coils may be spread apart at 
the ends so that a very large surface is 


exposed to the oil, thus providing ample 
radiating faeilities. 

(4) The regulation of the transformer 
is greatly improved by the interlacing of 
coils which is permitted by this method 
of construction. 

(5) In case of damage to a coil an- 
other one may be substituted with little 
trouble and without returning the trans- 
former to the works. 

The importance of a free circulation 
of oil between the coils of a transformer 
is often underestimated. Its absence per- 
mits the interior to attain a temperature 
much higher than that of the exterior, 
resulting at times in the destruction of 
the coil insulating material by unequal 
expansion or contraction. The iron, as 
well as the copper, requires a low and uni- 
form temperature to prevent detcrio- 
ration. 

Oil passages or ventilating ducts be- 
tween the coils and in the iron provide 
an even heat distribution and a conse- 
quent uniformity of temperature through- 
out the transformer. The arrangement of 
these ducts between the coils is such that 
when the transformer is operated a vigor- 
ous circulation of oil is set up directly 
through the interior of this winding, and 
the ducts placed at frequent intervals be- 
tween the laminations bring rapidly 
moving oil within less than one inch of 
every particle of iron in the transformer. 

The amount of heat developed in a 
transformer depends upon its capacity 
and efficiency. In a 500-kilowatt trans- 
former of 98.5 per cent efficiency there is 


a loss at full load of seven and one-half 
kilowatts or ten horse-power. Since this 
loss appears as heat, it must be disposed 
of, to prevent a dangerously high tem- 
perature. 

This heat may be dissipated by simple 
radiation from the surface of the con- 
taining-case; by the circulation of water 
through pipes immersed in oil, or by the 
constant removal of heated oil and its 
return after having been cooled. The ad- 
vantages of the first simple method are 
obvious. 

To dispel the heat generated in a trans- 
former of the self-cooling type a case 
with a large surface area exposed to the 
air is required. The greater the radiating 
surface, the lower the temperature. The 
Westinghouse transformers are mounted 
in heavy sheet-iron cases, protected by an 
outer framework of angle-iron. The sur- 
face area of the case is increased by cor- 
rugations, and is capable of radiating a 
large amount of heat. 

The high-tension terminals are mounted 


on a marble slab at one end of the trans- 
former, the leads being brought out 
through bushings. The low-tension ter- 
minals are mounted at the opposite end 
of the transformer on a steel bar heavily 
insulated with mica, making an entirely 
safe construction. 

In a transformer the losses are of two 
kinds: (1) iron loss due to magnetic re- 
versals in the iron; (2) copper loss re- 
sulting from the passage of current 
through the conductors. The iron loss, 
which is practically constant at all loads, 
must be very low if a high efficiency at 
small loads is to be obtained. These losses 
have been reduced to a minimum by care- 
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SELF-COOLING TRANSFORMER UNCOVERED. 


ful proportioning of the iron and cop- 


r. 
In large transformers for long-distance 
transmission, close regulation is of even 
greater importance than in the ordinary 
small transformer for lighting circuits, 
as the drop in the line is often of con- 
siderable magnitude, and with raising 
and lowering transformers the trans- 
former drop occurs twice between the 
generator and the load. This drop is 
greatly increased when the power-factor 
of the load falls below unity, as it does 
where current is supplied to induction 
motors. It is, therefore, particularly nec- 
essary that close regulation be obtained 
in transformers designed for transmission 
work, especially if used for supplying 
motors. This point has received careful 
attention in the design of the transformers 
described, and a very high standard of 
regulation has been attained. 
Qil-insulated self-cooling transformers 
may be wound for practically any voltage 
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desired. The following high-tension volt- 
ages, however, have been adopted as stand- 
ard: 2,200, 6,600, 11,000, 16,500, 22,000, 
33,000 and 44,000. Taps are brought out 
irom the high-tension winding for three 
lower voltages. This provision makes it 


ELECTRICAL REVIEW 


can be connected to a standard regulator 
dial mounted directly on the transformer 
case or switchboard. By means of these 
the secondary voltage may be varied by 
small steps from five per cent below to 
five per cent above normal voltage; this 


Fie. 1.—Two 2,250-Krttowatt, DIRECT-CURRENT GENERATORS FOR PITTSBURG REDUCTION 
Company, Massena, N. Y. 


possible to use duplicate transformers at 
both ends of the transmission line, the 
taps on the lowering transformers accom- 
modating them to the reduced line volt- 
age. 

Transformers of a capacity not ex- 
ceeding 150 kilowatts may be wound for 
voltages as low as fifty, and the larger 
transformers for voltages as low as one 
hundred. Either or both windings may 
be divided into two equal parts so ar- 
ranged as to permit either series or multi- 
ple operation, the change being effected 
by a simple rearrangement of connectors 
on the terminal block. Taps may be 
brought out from the low-tenston wind- 
ing for ample variation in both voltage 
and ratio, and are provided for a total of 
five voltages; full voltage, five. per cent 
and ten per cent less than full voltage, 
half voltage, and five per cent less than 
half voltage. 

Oil-insulated self-cooling transformers 
may be arranged for transforming two- 
phase currents into three-phase currents 
and vice versa. ‘Transformers are con- 
nected in pairs, and although the two 
transformers in each pair require slightly 
different voltages, they are of similar 
make, with a sufficient number of ter- 
minals for procuring the proper elec- 
tromotive force for either position in the 
pair. In addition, provision may be made 
for one other three-phase voltage, five per 
cent or ten per cent lower than normal. 

Transformers are often used to supply 
lighting systems, where, as the load and 
consequent line drop increase, it becomes 
necessary to raise the voltage of the sys- 
tem. Ojil-insulated  self-cooling trans- 
formers may be provided with taps which 


range can also be extended to ten per cent 
above and below the normal voltage. 

In connection with either a two-phase 
or three-phase rotary, the oil-insulated 
self-cooling transformers which supply 
the rotary may be arranged for three- 
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Two 2,250-Kilowatt Direct-Current, 
Double-Commutator Generators. 
The accompanying illustrations show 

some of the recent products of the Bul- 

lock Electric Manufacturing Company, 
of Cincinnati, Ohio. The Bullock com- 
pany has long held one of the first places 
in the design of direct and alternating- 
current machinery, it having been es- 
pecially fortunate in the record-making 
operation of all classes of apparatus, from 
small motors to large-capacity engine- 
tvpe and water-wheel-driven generators. 

Fig. 1 shows two 2,250-kilowatt direct- 
current generators, with double commu- 
tators, built for the Pittsburg Reduction 
Company, and to be installed at Massena, 
N. Y. These machines operate at 140 
revolutions per minute, and 500 volts, 
and are to be direct-driven by water- 
wheels. Four of these machines have been 
ordered from the Bullock company by the 
Pittsburg Reduction Company. In the 
tests of these machines they were speeded 
up 280 revolutions per minute, at which 
speed the commutators had 7,500 feet per 
minute peripheral speed. Notwithstand- 
ing this severe test, no faults were de- 
veloped. 

Fig. 2 shows a general view in the main 
aisle of shop No. 3 at the Bullock works. 
There are several large machines on the 
floor. Notwithstanding the apparent busy 


Fig. 2.—A GENERAL VIEW IN THE MAIN AISLE oF Snor No. 3 aT THE WORKS OF THE 
Buttock ELECTRIC MANUFACTURING COMPANY, CINCINNATI, OHIO. 


wire direct-current distribution. The 
Westinghouse Electric and Manufacturing 
Company manufactures a standard line 
of these transformers in sizes from 10 to 
500 kilowatts, and for voltages up to 
44,000. 


condition of this department, it is a fact 
that if the picture had been taken but 
a few days later, it would have shown 
the condition to be twice as congested 
as depicted by the illustration. 
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A New Hand Vise. 

The Utica Drop Forge and Tool Com- 
pany, 296 Broadway, New York city, is 
putting another new telegraph or hand 
vice on the market. This company is 
noted for its rapid application of useful 
inventions, to facilitate the work of the 


ELECTRICAL REVIEW 


driver for the purpose of fastening, and 
thcre is less danger of inexperienced help 
injuring the socket. The device is strong 
and positive, and when locked can not be 
separated by a vertical pull or weight. 
The cam and mechanism of the socket 
are so arranged and devised that a quick 


NEw HAND VISE. 


lineman and the electrician. The tool il- 
lustrated in the accompanying engraving 
is claimed to be an improvement over the 
old style. As may readily be seen, this is 
fitted with a large loop and an improved 
butterfly-shaped thumb nut. The device 
is forged from special selected tool steel, 
and has finely finished and tempered jaws, 
the preparation of the tool being such 
that it may be relied upon for very severe 
service. 
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Yost Key Sockets. 

The accompanying illustrations show 
the interior construction of the Yost kev 
socket, which the Yost Electric Manufac- 
turing Company, of Toledo, Ohio, is 
placing on the market. Figs. 1, 2 and 3 
show the cap, interior mechanism and 
shell. The cap and shell show the new 
locking device which secures the shell 
and cap together, without the aid of bands 
or screws. The bayonet slot in the cap 
and the headed pin in the shell indicate 
when the device is locked or unlocked, 


Fic, 4.—INTERIOR ARRANGEMENT OF 
SOCKET. 
so that it can be operated without diffi- 
culty. The cap and shell can be separated 
and the socket interior removed in a very 
short time. It is convenient, as it is not 
necessary to carry screws and a screw- 


and positive break is made of over three- 
cighths of an inch. The current is car- 
ried by ample strong brass posts, covering 


Fras. 1, 2 AND 8.—SHUWING PARTS OF SOCKET. 


fully all requirements. Fig. 4 gives an 
idea of the mechanical construction of the 
socket, showing all of the working parts, 
how the contact is made, and the distance 
hetween the contact 
points when the cir- 
cuit is open. 

The company has 
just moved into a 
new factory four times larger than the 
one it has recently been occupying. The 
increased demand for this company’s pro- 
ducts has necessitated adding very largely 
to its factory facilities, and it is the in- 
tention very shortly to add further facili- 
ties to the plant. The buildings are all 
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of one-story construction, giving a splen- 
did advantage in lighting, and adding 
greatly to the convenience of handling 
the machinery which has been installed, 
and which is of the latest type. The com- 
pany manufactures all of the parts going 
into its product, buying all its material 
in the raw state. The company intends 
adding a new line of electric specialties 
shortly, embodying several special fea- 
tures which it feels sure will meet with 
a popular demand. 


New Type Fan Motors. 
The accompanying illustrations show 
some of the new type fan motors which 
the Diehl Manufacturing Company, of 


Fie. 1.- New Type Desk Fan Moror. 


Klizabethport, N. J., is placing on the 
market for the season of 1903. This com- 
pany has a splendid reputation for its 
line of fan motors, and while the essen- 
tial details of construction have not been 
changed to any considerable extent, there 
are 


numerous modi- 


fications which are 
claimed to be of great 
importance. The new 
Diehl desk fan shown 
in Fig. 1 has been im- 
proved in appearance 
by shaping up the body 
and the 
weight, without affect- 


reducing 
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ing the original high 
efficiency. The new 


guard has four sup- 


Fic. 2.—New Type Focr-BiuapDeE CEming Fan. 


ports, and is secured to the body mechan- 
ically. A special feature in the design of 
this fan is that the two field cores are cast 
integrally, one frame making an unbroken 
magnetic circuit. These fan motors re- 
ceive the same care in construction as 
larger motors and generators. The arma- 
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ture is built up of thin, soft iron, with 
slots in the periphery, cut accurately for 
the reception and projection of the double 
silk insulated wire. The commutator is 
made of hard-drawn copper bars, with 
mica insulation. The self-aligning bronze 
bearings are also self-oiling, having an 
improved self-feeding wick oi] cup. The 
brush-holders are unique in design, no 
wires being visible, and the carbon brushes 
are easily removed by unscrewing the 
fibre cap. 

Fig. 2 shows a specially designed ceil- 
ing fan for high speed, giving two or 
three speeds if desired, furnished plain 
or fitted with lights. The four-light 
brackets give a spread of eighteen inches, 
eliminating the cluster effect. This type 
of fan has an ironclad armature and 
hard-drawn copper commutator mounted 
on a hollow steel shaft, case hardened, 
all of ample dimensions. The self-oiling 
bearings are so designed as to require re- 
plenishing once each season, and the con- 
struction is such that the oil can not be 


thrown out or drip from the bearings. 
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Fie. 3.—FAN WITH DEFLECTOR. 


The brush-holders are of the same type 
as used on the desk fan. Fig. 2 shows 
a special form of this fan which is fur- 
nished with a casing. on the pipe and four 
special Nyssa wood blades. 

As an additional feature, the Diehl 
Manufacturing Company is prepared to 
furnish all of its desk and bracket fans 
with the Coleman combined deflector and 


guard. This is shown in Fig. 3. 
The Coleman deflector is simple in con- 
struction, and can easily be attached to 
any make of fan. It will distribute air 
through a maximum angle of 140 de- 
grees, but, when desirable, the angle can 
be reduced by changing the pitman on the 
worm-wheel. The driving power is direct 
from the fan shaft by means of a small 
pulley placed between the fan blade and 
the bearing, a suitable belt from this pul- 
ley to a pulley on the worm driving the 
gear-wheel, every revolution of which 
changes the angle of the deflector vanes. 
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A New Telephone Receiver. 

The Holtzer-Cabot Electric Company, 
of Boston, . Mass., is placing upon the 
market its new telephone receiver, illus- 
trations of which are 
shown in Figs. 1 and 2. 
The shell is made in two 
parts—the body of the 
shell and the cap. 

Following the latest 
practice, binding - posts 
have been discarded. The 
terminals are entirely en- 
closed inside the shell, 
making a perfect clec- 
trical connection, and 
doing away with the danger of the user 
receiving a shock, while the cord, which 
is In all cases supplied with the receiver, 
is given a substantial hitch about the 
voke of the magnet in such a way that 
no strain can come on the connections. 
Thus the life of the cord is greatly ex- 


Fig. 
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section, give an efficient distribution 
of the magnetic lines of force. This 
point is well brought out in Fig. 3. 


These diagrams are made by covering 


1.—NeEw TELEPHONE RECEIVER. 


thin diaphragms with iron filings and 
holding them over the poles of the mag- 
nets. By gently tapping the diaphragm 
the iron filings are caused to arrange 
themselves in positions showing the direc- 
tion and intensity of the magnetic lines 
in the region of the pole-pieces. 


Fia. 2.—INTERNAL CONSTRUCTION, NEW TELEPHONE RECEIVER. 


tended, while the work of renewing the 
cord is very slight. 

Fig. 2 shows the internal arrangement 
of the parts. The permanent magnets 
are of a special grade of magnet 
steel, while the pole-pieces are of the 


Fic. 3.—SHOWING THE EVEN DISTRIBUTION OF 
THE MAGNETIC LINES OF FORCE. 


softest Norway iron. It will be ob- 
served that the construction is bipolar. 
The pole-pieces, being semi-circular in 


The adjustment feature has been 
omitted entirely and the receivers are per- 
manently adjusted before leaving the fac- 
tory. This is a distinct advance in re- 
ceiver construction; only one adjustment 
is necessary and this should be made by 
the manufacturer. 

The magnets are wound with silk-cov- 
ered magnet wire, and corrosion is pre- 
vented by nickel-plating all exposec parts. 

In connection with the unusually 
strong magnet a heavy diaphragm is 
used, making an extremely sensitive in- 
strument and one that will respond per- 
fectly through a wide range of conditions 
of transmission. These instruments are 
carefully standardized and are made with 
tools, jigs, ete., so that all parts are inter- 
changeable. The receiver may be sup- 
plied with either pure hard rubber or 
composition shell and the cord may be 
furnished with either silk or worsted 
covering. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


PHILADELPHIA LIGHT AND TRACTION DEAL—lIt is an- 
nounced that the United Gas Improvement Company is engaged 
upon a deal involving the leasing of the American Light and Trac- 
tion Company, of New York, a concern with $40,000,000 capital. 
The American Light and Traction Company, which was incor- 
porated at Trenton, N. J., on April 6, 1901, is a corporation similar 
to the United Gas Improvement Company, its object being to acquire 
control of other gas, electric and street railway companies, and to 


operate gas, electric light and power plants and street railways. 


CLEVELAND TROLLEY DEAL--The Cleveland Street Railway 
Company and the Cleveland Electric Railway Company will be 
amalgamated, and the operation of these two systems placed under 
one management. It is understood that the new company will have 
a capitalization of not less than $23,500,000. Senator Hanna, presi- 
dent of tne Cleveland City Railway Company, and Mr. Horace E. 
Andrews, president of the Cleveland Electric Railway Company, 
will be, respectively, chairman and president of the Board of di- 
rectors. The Cleveland Electric Railway Company has a capital 
of $13,000,000, and operates 136 miles of track. The Cleveland City 
Railway Company has an authorized capital of $9,000,000, with 
eighty-six miles of track. 


INTERURBAN ELECTRIC RAILWAY SYSTEM—The Lacka- 
wanna & Wyoming Valley Railroad, which runs between Scranton 
and Wilkesbarre, Pa., was opened on May 20. The initial run is 
between Scranton and Pittston, a distance of eight and one-half 
miles. When the road is completed it will run from Carbondale, 
seventeen miles to the northwest, through Scranton to Wilkes- 
barre, nineteen miles to the southwest, passing through several 
mining towns of considerable size and importance. The road has 
been built and is equipped with all facilities for handling a heavy 
passenger and freight traffic. It runs over a private right of way 
the whole distance, and has terminals on its own property in each 
city. The terminal at, Scranton covers nearly 100 acres of land, 
this having been the property of the Lackawanna Iron and Steel 
Company. 


TROLLEY AND LIGHTING MERGER—The Metropolitan Street 
Railway Company, of Kansas City, Mo., and the Kansas City Rail- 
way and Light Company are to be taken over by the Kansas City 
Electric Light Company. The Equitable Trust Company is de 
pository under the plan for the amalgamation of the street railway 
and electric light companies. By agreement, 100 shares of the 
Metropolitan Street Railway Company, of Kansas City, are ex- 
changeable for 100 shares of the preferred stock and sixty shares 
of the common stock of the Kansas City Railway and Light Com- 
pany, and 100 shares of the Kansas City Electric Light Company 
are exchangeable for eighty shares of the preferred stock and 100 
shares of the common stock of the Kansas City Railway and Light 
Company. The Metropolitan Street Railway Company is capital- 
ized at $23,000,000, and represents a consolidation of several Kansas 
City properties. 


HYDROELECTRIC POWER PLANT IN COLORADO—An- 
nouncement has been made by General Manager G. A. Taff that 
excavations will be started at once for the power-house to be 
erected by the Hydroelectric Company on Ruxton Creek, Colorado 
Springs. It is the intention of the company to have the plant in 
operation by October 1 of this year. It is announced that every- 
thing is in readiness for the active laying of the water mains, in 
accordance with the terms under which the franchise has been 
granted. The first shipment of pipe is already on the way, and the 
route mapped out by the engineers will be graded, and the pipe 
line constructed. It will require about 15,000 feet of pipe to reach 
from Lake Moraine to the site of the power plant. The pipe will 
be twenty-one inches in diameter, and the aggregate cost of the pipe 
line alone is stated to be about $350,000. Later on it is the com- 
pany’s intention to build a second power station further up Ruxton 


Creek, in the vicinity of the Half-Way House; and when the entire 
system is installed, it will represent an investment of $1,000,000. 


EXTENSIVE ELECTRIC RAILWAY SYSTEM FOR QUEBEC— 
It is announced that two main lines will be commenced this season 
for an extensive railway system through the south shore counties 
and eastern townships of Quebec. One system will connect Montreal 
with St. John’s, by way of Longueuil and Chambly, and the other 
will run between Montreal and Valley Field, following the river 
bank, and taking in St. Lambert, La Prairie, Chateaguay and 
Beauharnois. It is stated that this will be one of the largest rail- 
way systems in Canada, and will form part of plans now being 
mapped out for an electric road to connect New York and Montreal. 
It is understood that connections will be made with important 
trolley roads in eastern New York, operating in the Berkshires, 
and several systems in Vermont. Among the lines that are ex- 
pected to serve as feeders for the projected main line, besides the 
Montreal & Southern Counties Railroad, are the Troy Traction Com- 
pany, the Bennington & Hoosick Railroad, the Hudson Valley Line, 
the Troy & New England Company, and the Berkshire Street Rail- 
way Company, with about fifteen other corporations of less im- 
portance. 


PERSONAL MENTION. 


PROFESSOR J. J. THOMSON has arrived in the United States, 
where he is to give a series of lectures on the latest developments 
in molecular physics. 


DR. F. A. C. PERRINE, vice-president of the Stanley Electric 
Manufacturing Company, was a visitor to New York city last week. 
Dr. Perrine is making arrangements for a visit to California, on a 
tour of inspection of the long-distance high-tension transmission 
lines in that state, the apparatus and engineering features of which 
were designed and installed by the Stanley company. 


MR. J. G. IHMSEN, general manager of the American Electric 
Telephone Company, of Chicago, Ill., has been appointed permanent 
chairman of the general committee upon arrangements for the re- 
ception of officers, members and guests attending the annual con- 
vention of the Independent Telephone Association of the United 
States, to be held on June 24 and 25 at the Auditorium Hotel, 
Chicago. 


MR. WARREN B. REED, who went from New Orleans, La., to 
Nicaragua, Central America, about a year ago to establish an elec- 
tric lighting plant, has been visiting the United States, arrang- 
ing for machinery and equipment for four other light plants which 
he will build in Nicaragua. His first plant in that country is now in 
successful operation at Menagua, and is known as the Nicaragua 
Electric Company. 


MR. BERNHARD ARTHUR BEHREND, chief engineer and 
chief designer of the Bullock Electric Manufacturing Company, 
Cincinnati, Ohio, was a visitor to New York last week, and read 
a paper before the American Institute of Electrical Engineers on 
“The Experimental Basis for the Theory of the Regulation of 
Alternators.” While still a young man, Mr. Behrend has had a 
remarkably successful experience in the designing of alternating- 
current machinery. He has studied under Helmholtz, Slaby, Reid- 
ler and Kapp, and has been assistant chief electrician of the Oerli- 
kon Company, of Zurich, Switzerland. Mr. Behrend has contributed 
liberally to the scientific and engineering press of the world, and 
was the originator of the proof and application of the circle dia- 
gram, now very generally used for the calculation and testing of 
induction motors. Mr. Behrend left the employ of the Oerlikon 
Company in 1899, and in 1900 was engaged by the Bullock Electric 
Manufacturing Company as chief engineer of its alternating-cur- 
rent department. In the short time which has elapsed he has pro- 
duced a line of machines ranging in size from the half-horse-power 
induction motor to generators of large capacity. 
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TELEPHONE AND TELEGRAPH. 


GALVESTON, TEX.—The Beaumont Telephone Company has 
increased its capital stock to $60,000. 


NEW BRUNSWICK, N. J.—The council has granted a fran- 
chise to the New Jersey Telephone Company. 


BUFFALO, N. Y.—The Interocean and Telegraph Company is 
building a line from Mann’s Corners to Dansville. 


CENTRALIA, ILL.—A franchise has been granted to the Farm- 
ers’ Independent Telephone Company to do business in this city. 


ALEXANDRIA, VA.—The Capon Bridge Telephone Company, 
of Capon Bridge, Va., has been incorporated with a capital of 
$10,000. 


MADISON, WIS.—The Bloomer Telephone Company, of Bloomer, 
has filed an amendment increasing its capital stock from $8,000 
to $15,000. 


PORT HURON, MICH.—The Michigan Telephone Company will 
make between $10,000 and $12.000 worth of improvements to its 
lines in this city. 


DALLAS CENTER, IOWA—The Farmers’ Telephone Company 
has been incorporated by John Fox, Clyde E. Brenton and H. L. 
Repass. Capital, $25,000. 


ITHACA, N. Y.—A certificate of incorporation of the Caroline 
Telephone Company has been filed in the office of the county clerk. 
The capital stock is $3,000. 


INDIANAPOLIS, IND.—The Sulphur Springs Cooperative Tele- 
phone Company, of Henry County, has filed articles of incorpora- 
tion with a capital of $7,000. 


ONAWA, IOWA—The Onawa & Monana Telephone Company, 
with a capital of $100,000, has been incorporated. J. W. Huff is 
president, and Fred Warquis, secretary. 


COUNCIL BLUFFS, IOWA—Articles of incorporation of the 
Potawattamie Mutual Telephone Company have been filed with the 
county recorder. The capital stock is placed at $150,000. 


DOVER, DEL.—The Bourbon County Home Telephone Com- 
pany, of Lexington, Ky., has filed a certificate showing that its 
capital, formerly $75,000, has been increased to $130,000. 


DALLAS, TEX.—The Consolidated Telephone Company, of 
Wichita Junction, has been incorporated with a capital of $500,000, 
by E. E. Blake, Otto A. Shute, E. J. Simpson, all of El Reno. 


WAYNE, N. Y.—A telephone company has been organized here 
by W. B. Jewell, Clifford Boyce, E. A. Washburn, Aaron Carlson, 
George H. Bliss, Frank Curren, Lewis Boyce and Joseph Hudson. 


BANGOR, WIS.—At a meeting of the stockholders of the Bangor 
Telephone Company, held recently, it was decided to add the 
accrued earnings to the capital stock for the extension of the lines. 


NORTH MANCHESTER, IND.—The Roann Telephone Com- 
pany is arranging to enlarge its system, and has filed articles of 
incorporation with the Secretary of State, putting its capital stock 
at $15,000. 


EMPORIA, KAN.—A new telephone company, known as the 
Dewey-Wareham Telephone Company, has been organized to operate 
in Central Kansas, and has been granted a charter by the Secretary 
of State. The capital stock is $50,000. 


OTTAWA, QUEBEC—Reuben A. Zimmerman and F. Warnke, of 
Scranton, Pa., and F. J. Leonard, of Philadelphia, have applied 
for a charter for a company to be known as the Canadian Tele- 
phone and Telegraph Company, Limited. 


STOCKTON, MO.—The Forest Grove-El Dorado Springs Tele- 
phone Company has completed its organization with the following 
officers: President, G. M. Liston; vice-president, C. C. Clawson; 
secretary, Charles Burrus; treasurer, W. H. Casey. 


CHESTER, PA.—The Pennsylvania Railroad Company has 
ordered the construction of an entirely new telegraph trunk line 
between Philadelphia and Washington, D. C., to be built on the 
company’s right of way, and has already four lines in service. 


PORTLAND, ME.—The Lewiston & Auburn Telephone Com- 
pany has been organized for the purpose of carrying on a tele- 
phone business with $250,000 capital stock. The officers are: Presi- 
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dent, Thomas R. Brooks, of Scranton, Pa.; treasurer, Edward W. 
Gearhart, of Scranton, Pa. 


ALTOONA, PA.—-A local telephone company has been organ- 
ized and will build a line beginning at St. Clairsville and ending 
at Martinsburg, connecting Brumbaugh, Salemville, New Enter- 
prise, Loysburg, Waterside, Woodbury and Curryville. Other lines 
will also be built later. The right of way has all been secured, 
and work will be pushed to completion as rapidly as possible. 


ELECTRIC RAILWAYS. 


MANSFIELD, OHIO—The Logansport-Wabash trolley line is 
now the property of the Union Traction Company, the latter com- 
pany having purchased it for $850,000. 


PHILADELPHIA, PA.—The Philadelphia Rapid Transit Com- 
pany will build a double-track underground trolley line on Broad 
street. The total length will be thirteen miles. 


MOLINE, ILL.—A twenty-year franchise has been granted by 
the board of supervisors to the East Moline Interurban Street 
Railway Company to build an extension from East Moline to Rock 
River. The line will be built this year. 


SPRINGFIELD, OHIO—Articles of incorporation have been 
filed by the Springfield, Troy & Piqua Electric Railway Company, 
with a capital stock of $700,000. The incorporators are Governor 
Bushnell, John Bushnell, Dr. H. C. Dimond, W. G. Bowman and 
Fred J. Green. 


CONCORD, N. H.—At a special meeting of the stockholders of 
the Concord & Montreal Railroad, it was voted to acquire, under 
an act of the last legislature, the property of the Concord Street 
Railway, and to issue for that purpose not exceeding 5,000 shares 
of capital stock. 


STROUDSBURG, PA.—A company has been organized at Mount 
Pocono to build an electric railway from that point to La Anna, a 
distance of twelve miles. The officers are: J. B. Williams, presi- 
dent; John Houck, of La Anna, treasurer; E. D. Dunning, of South 
Sterling, secretary. 


WASHINGTON, D. C.—A charter has been granted to the Luke, 
Westernport & Keyser Electric Railway Company, to build a line 
from Luke, Allegany County, through Keyser and McCoole, to a 
point opposite Keyser. The capital is $25,000, ana the incorpora- 
tors are: William Atkinson, Hugh Scott, Lonaconing; Marx Wine- 
land, Robert Dean, Annan Frostburg and John Mackie, Western- 
port. 


MARIETTA, OHIO—The Marietta, Woodsfield & Barnesville 
Railway Company has been incorporated under the laws of Dela- 
ware. It is capitalized at $200,000. The incorporators are: R. 
Merydith, F. M. Robinson and M. H. Hart, all of Marietta. The 
company will build an electric road to run through Washington, 
Monroe and Belmont counties, from Marietta via Woodsfield and 
Barnesville. 


ATLANTA, GA.—A charter for the Atlanta & Marietta Electric 
Railway Company has been granted by the Secretary of State. The 
company is capitalized at $600,000, and the incorporators are 
B. D. Gray, J. D. Good, F. W. Montgomery, Warren Montgomery 
and Nathaniel Haven, of New York; P. D. McCarley, of Fulton 
County; A. H. and A. T. Cox, of DeKalb County; W. R. Bowen, 
R. W. Boone and J. L. Anderson, of Cobb County. 


MOLINE, ILL.—Geneseo, Sterling, Rock Falls and Prophets- 
town men have organized the Rock River Traction Company, for 
the purpose of building an electric road from Rock Falls to Moline, 
by way of Prophetstown and Geneseo. The officers are as follows 
President, Levi Waterman, Geneseo; treasurer, William McNeill, 
Prophetstown; secretary, G. A. Stultz, Sterling. The company is 
capitalized at $200,000, but it is estimated that the road will cost 
$400,000. At Moline connection will be made with the interurban. 


MUSKEGON, MICH.—The West Michigan Interurban Company 
has been formed. Its capital stock is $100,000, and its main office 
will be in this city. The proposed line which the company will 
build will run from Grand Rapids via Mill Creek, Sparta, Kent 
City, Casnovia, Canada Corners, Slocum and Wolf Lake to Muske- 
gon, and from this city to Hart, passing through Whitenall, Monta- 
gue and Shelby. The executive committee consists of F. A. Nims, 
J. K. Flood, W. E. Osmun, G. S. Johnson and E, M. Deane. 
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ELECTRIC LIGHTING. 


COUNCIL BLUFFS, IOWA—An electric light plant is being 
installed at Guttenberg. 


DES MOINES, IOWA—F. R. Payne will install a new electric 
light plant at Williams. 


MONTREAL, QUEBEC—Windsor Mills has decided to invest 
in a municipal electric light plant. 


OWOSSO, MICH.—The town has made a six years’ contract for 
street lighting with the Owosso & Corunna Electric Company. 


GREENSBURG, IND.—The city council has awarded a ten- 
years contract for street lighting to the Greensburg Gas and Elec- 
tric Company. 


QUINCY, ILL.—The Independent Electric Light ana Power 
Company has been granted a franchise by the city council, and 
will soon begin the erection of a large plant. 


SAN BERNARDINO, CAL.—The Edison Electric Company has 
let the contract for work on its Lytle Creek plant, the first con- 
tract amounting to $150,000, and work has peen begun. 


BRANCHVILLE, N. J.—The new power-house to be erected here 
will make use of Culver’s Lake for generating power, and will 
light Branchville Borough and furnish light and power for 
Newton. 


ALAMOGORDO, N. M.—Alamogordo men have secured the 
franchise for an electric light system at Tucumari. Those inter- 
ested are J. H. Lawrie, M. H. Fisher, W. A. Hawkins and E. J. 
Dedman. 


NEW DECATUR, ALA.—John J. Riordan, of Baltimore, Md.; 
William McComb, of New York, and others interested in the elec- 
tric light and gas plants, are planning to expend not less than 
$50,000 in improvements. 


PITTSBURG, PA.—The People’s Ice and Storage Company and 
the Altmyer Electric Light, Heat and Power Company, of McKees- 
port, have merged under the name of the People’s Ice, Light and 
Storage Company, with a capital of $500,000. 


BELTON, TEX.—C. H. Denny, C. W. Meyers and Thomas Fair- 
weather have purchased the Belton Light and Power Company’s 
plant. The consideration was $21,000. A day circuit will be in- 
stalled, giving the town the benefit of fans and motors. 


SALEM, ORE.—J. J. Henry, of Denver, Col., has purchased the 
Salem street railway and electric light and power system from the 
Salem Light, Power and Traction Company. The price paid is not 
stated, but the property is valued at from $150,000 to $200,000. 


COUSHATTA, LA.—The town council has granted a franchise 
for erecting an electric light and ice plant to W. H. Flemings. 
A company is now being organized for the purpose of constructing 
and operating the plant, and work is expected to begin in the 
early summer. 


ST. JOSEPH, MO.—The St. Joseph Railway, Light, Heat and 
Power Company has secured a permit for the erection of its power- 
house, and it is expected that the plant will be in operation by 
October 1. Including the machinery, the cost of the power-house 
will be about $250,000. 


SAN JOSE, CAL.—The Tuolumne Electric Company, which was 
incorporated recently with a capital of $250,000, will furnish elec- 
tric power to the mines within a radius of twenty miles of Grove- 
land. It is the intention of the company to commence the work 
of installing the plant in the near future. 


TACOMA, WASH.—The Citizens’ Light and Power Company 
has filed articles of incorporation with the Secretary of State, 
with a capital of $500,000. The object of the company is to fur- 
nish light, power, etc., to the city of Seattle. The incorporators 
are James J. McCafferty and James J. Kane. 


AURORA, ILL.—The plans for the new power-house of the Fox 
River Light, Heat and Power Company have been completed, and 
it is announced that work will be commenced on the building 
within a short time, and that it will be completed during the latter 
part of the summer. The cost will be about $100,000. 


WASHINGTON, D. C.—Perliminary plans for the construction 
of the Great Falls Power Company’s plant have been completed, 
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and contracts for the construction will be awarded shortly. The 
present plans provide for a generating capacity of 75,000 horse- 
power daily, with a minimum of 20,000 at low water. 


IOWA CITY, IOWA—A franchise has been granted to the 
Guthrie Center Electric Light and Fire Company. The company 
is composed of local men, and will be ready for business in six 
months’ time. The board of directors is composed of J. W. Foster, 
F. M. Hopkins, W. T. Anderson, O. D. Lemon, A. D. Gillespie, and 
others. 


HYATTSVILLE, MD.—The Northern Electric Lighting Com- 
pany, of New York, has been granted a franchise to establish a 
lighting plant in this city, and work will be started at once. The 
town has the right to buy the plant at the expiration of five years, 
at a price to be agreed upon by representatives of the company 
and town officials. 


ST. ALBANS, VT.—AIll arrangements for the development of 
the water power of the Vermont Power and Manufacturing Com- 
pany have been completed, and the details of the merging of the 
St. Albans Electric Light and Power Company into the first-named 
company are also complete. Power will probably be delivered in 
this city by the middle of the summer. . 


COLVILLE, WASH.—The Northwest Light and Power Com- 
pany, which is putting in an extensive plant at Meyers Falls, is 
erecting poles and stringing its wires throughout the town, and it 
is expected that within a month Colville will be lighted by elec- 
tricity. The plant is being equipped with a view to the distribu- 
tion of both light and power to all the towns of Stevens County. 


NEW LONDON, CT.—The General Assembly has passed the 
resolution amending the charter of the New London Gas and Elec- 
tric Company. This authorizes the company to issue bonds to the 
amount of $750,000 for the purpose of retiring its present outstand- 
ing bonds, debentures and floating indebtedness. The company is 
also empowered to maintain and operate an electric street railway. 
The capital of the company is $425,000. 


OAKLAND, ME.—The Oakland Electric Company, of Oakland, 
has reorganized, increasing its capital stock from $10,000 to $20,000, 
and has purchased from the Messalonskee Electric Company all of 
that concern’s property in Oakland, including valuable water power 
privileges. The purchasers will at once proceed with the develop- 
ment of the power. The officers of the Oakland company are: 
President, Harvey D. Eaton; vice-president, John N. Webber; 
treasurer, William T. Haines. 


WASHINGTON, D. C.—Proposals will be received until June 
22 for the construction (including heating apparatus, electric wir- 
ing and conduits) of the United States post office at Stillwater, 
Minn. Similar proposals will be received until June 16 for the 
custom house and post office at Alexandria, Va.; also until June 18 
for the post office at Boone, Iowa. Proposals are to be received 
until June 25 for the construction of the post office at Leadville, 
Col. This contract will not include the heating apparatus, electric 
wiring and conduits. 


NEW INCORPORATIONS. 


MONMOUTH, ILL.—The Illinois Electric Railway Company. 
$10,000. : 


WEST LIBERTY, IOWA—The South Prairie Mutual Tele 
phone Company. $10,000. 


SPRINGFIELD, ILL.—Marion Telephone Company. $15,000. In- 
corporators: J. B. Bundy, J. C. Mitchell, A. F. White. 


COUNCIL BLUFFS, IOWA—The Western Iowa Independent 
Telephone, Telegraph and Terminal Company. $40,000. 


SAN BERNARDINO, CAL.—Southwest Electrical Company. 
$25,000. Directors: C. M. Grow, J. W. Curtis, H. S. Roach, C. B. 
Gage and G. A. Roach. 


DENVER, COL.—Maher, Crawford & Hotchkiss Telephone Com- 
pany. $5,000. Incorporators: Ursen H. Graham, W. L. Savage, 
A. W. Morrow and Phil Woodring. 


GAFFNEY, S. C.—The Electric Manufacturing and Power Com- 
pany. $100,000. Directors: A. N. Wood, R. R. Haynes, S. B. 
Tanner, T. E. Moore, A. B. Groce, C. R. Willard, John B. Cleve 
land, J. F. Cleveland, and others. 
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May 30, 1903 


ELECTRICAL SECURITIES. 


Market conditions can be said to be much more favorable at 
the close of this week than they have been for some weeks past. 
The tendency to declines and sharp breaks prevailing for the past 
two or three weeks has made a great Many traders fearful of 
entertaining any extended hopes for a positive upward movement. 
However, the past week showed a considerable improvement, and 
despite a slump on Thursday, the feeling is extant that better con- 
ditions will prevail. 

A great deal has been said quite recently relative to the iron 
and steel industry, the drop in the price of pig iron having a good 
deal to do with the bringing of this industry before the popular 
view. The labor conditions in this department of industry have 
been more or less involved, but there is every evidence at the pres- 
ent moment that the summer’s work will be advanced without 
serious difficulty. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING MAY 23. 
New York: 


Closing 
Brooklyn Rapid Transit.................. 621% 
Consolidated Gas......................... 202% 
General Electric.......................... 183% 
Kings County Electric..................... 200 
Manhattan Elevated...................... 13734 
Metropolitan Street Railway...... ee 129 
New York & New Jersey Telephone....... 164 


Westinghouse Manufacturing Company.... 1951 


The annual stockholders’ meeting of the Interborough Rapid 
Transit Company will be held at 23 Nassau street, New York city, 
June 4. Books close May 27 and reopen June 5. 

The governing committee of the New York Stock Exchange has 
listed $625,000 additional stock of the Kings County Electric Light 
and Power Company, making the total amount listed $3,125,000. 


Boston: Closing. 
American Telephone and Telegraph...... 155%, 
Edison Electric Illuminating.............. 270 
Massachusetts Electric................... 86 
New England Telephone................. 136 


Western Telephone & Telegraph preferred. 95 


A special meeting of the stockholders of the Edison Electric 
Illuminating Company has been called for June 2, to take action 
on the issue of 8,636 shares of new stock authorized by the Gas 
Commission on June 13, 1902. 


Philadelph la: Closing. 
Electric Company of America............. 813 
Electric Storage Battery common......... 74 
Electric Storage Battery preferred,...... 74 
Philadelphia Electric.............0...0.00% 6,°5 
Union Traction...... ESE EEPE ae ane ewe 46 

_United Gas Improvement................. 901% 


Philadelphia Electric directors have declared the regular divi- 
dend of 2% per cent, payable June 15. 


Ch tcago . Closing. 
Chicago Telephone.....................-. 143 
Chicago Edison | Br a 0) ere Oe 152 
Metropolitan Elevated preferred......... 671%, 
National Carbon common.................. 231% 
National Carbon preferred................ 95 
Union Traction common................... 314 
Union Traction preferred................ 32 


The Chicago Telephone new stock, of which $2,000,000 has been 
authorized, will be issued at par to present holders in the propor- 


tion of one share to every six shares of present holdings. Half of 


the Subscription price will be paid July 1, and the remainder 
October 1. 


LEGAL NOTES. 

POWER COMPANY HAS RIGHT OF EMINENT DOMAIN— 
Justice Britton, of Toronto, Quebec, has decided that the Ontario 
Power Company may take possession of land for its work, by right 
of eminent domain. This decision was made in the case which was 
brought by Mr. William Hewson, who owned land on the company’s 
Canal route, and declined to sell it on the ground that the com- 
pany had not the right to take land as a railway does. 
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ELECTRICAL MANUFACTURING COMPANY FINED FOR 
CONTEMPT—The opinion of Judge Thompson, filed May 16, 1903, 
in the suit brought by the Westinghouse Electric and Manufactur- 
ing Company vs. the Bullock Electric Manufacturing Company, in 
the United States Circuit Court, Southern District of Ohio, Western 
Division, finds the defendant guilty of contempt in misconstruing 
the Tesla injunction. The original suit was brought to enjoin in- 
fringement of Letters Patent Nos. 381,968, 382,279 and 382,280. In 


that it was acting outside of the Scope of the order of injunction 
but nevertheless Violated the rights of the complainant. 


WESTERN UNION WIRES REMOVED FROM PENNSYLVANIA 
RIGHT OF WAY—The United States Circuit Court of Appeals has 
held that the Pennsylvania Railroad has a legal right to remove the 
Poles and wires of the Western Union Telegraph Company from 
along the railroad’s right of way. This decision affirms a judgment 
of the Western Pennsylvania United States Circuit Court. and re- 
verses a judgment of the Jersey United States Circuit Court. The 
opinion written by Judge Dallas states that the litigation is before 
the court on two appeals. One of them is upon a writ of error re- 
lating to an order of the Circuit Court of Western Pennsylvania, 
dismissing a petition by which the Western Union Telegraph Com- 
pany sought to acquire by condemnation the use of the right of 
way of the Pennsylvania company and its branches for the use of 
the telegraph company’s lines. The other is upon a decree of the 
Circuit Court of New Jersey, awarding an injunction restraining the 
railroad company and others from interfering with the telegraph 
lines along the right of way of the Pennsylvania Railroad Company. 
The opinion quotes the contract of the Western Union company 
with the Pennsylvania company, dated September 20, 1881, which 
contained a provision that after a period of twenty years, upon 
written notice given by the railroad company, the telegraph com- 
pany would be bound to remove its lines whenever requested. 


INDUSTRIAL ITEMS. 


MR. F. N. MANROSS, Forestville, Ct., has doubled his factory 
facilities in order to keep up with the demand for his specialty. 
This is the manufacture of small springs and coil springs for in- 
strument and fine work. 


7 


THE RUSHMORE DYNAMO WORKS has moved to larger 
quarters at 629 South avenue, Plainfield, N. J. This plant gives 
the company much greater facilities for the manufacture of search- 
lights and projectors for all manner of commercial use. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, IN., will be 
pleased to send full descriptive literature on the subject of Gut- 
mann wattmeters to any lighting plant in the United States. The 
company is especially desirous of covering the entire alternating- 
current field. 


THE GENERAL INCANDESCENT ARC LIGHT COMPANY an- 
nounces that its Chicago office has been removed to 1218 and 1219 
Marquette Building. The “G. I.” company is placing on the market 
a strong line of electrical specialties, and its western business has 
been growing to such an extent that more convenient and larger 
quarters were made necessary. 


THE STOREY MOTOR AND ELECTRIC COMPANY, Harrison 
(Newark), N. J., has issued section “A” of its catalogue, descrip- 
tive of buffers and grinders. The Storey system of motor drive 
has been used with great success in many types of installation, 
and a number of testimonials is given in this catalogue as evi- 
dence of the satisfactory performance of these motors. 


THE SHELBY ELECTRIC COMPANY, Shelby, Ohio, has con- 
tracted for a large brick building, to be finished by July 15. The 
building will be constructed as a wing to the present plant, and will 
double the company's capacity. The Shelby “flat coil useful light 
lamp” is meeting with a very popular demand, and the greater 
facilities are necessary to keep up with the increased business. 


THE ELECTRIC GAS LIGHTING COMPANY, 195 Devonshire 
street, Boston, Mass., will be pleased to mail on application a fine 
catalogue descriptive of its hotel annunciator practice. This cata- 
logue describes and illustrates a number of prominent installa- 
tions of Ross return-call annunciators operated by telephone plug 
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boards, and telephone annunciators arranged for “Samson cable” 
system of wiring. 


J. HOLT GATES & COMPANY, 1436 Monadnock Building, Chi- 
cago, 111, has taken the agency of the Skinner Engine Company, 
of Erie, Pa. This company is also representing the Quincy En- 
gine Company, of Quincy, Ill., for large Williams vertical cross- 
compound engines. The company is now in a position to erect 


complete steam and electric plants, either for alternating or di- 
rect current. 


THE PENN MUTUAL LIFE INSURANCE COMPANY, of Phila- 
delphia, has issued its fifty-fifth annual statement. On January 1, 
1902, there were in force upon the books of this company 99,083 
policies, for $242,051,662. The work of the year has added to this 
29,729 policies, to the amount of $69,632,777. This company is a 


favorite among electrical men, and the general agent, Colonel Ezra 
De Forest, is widely known. 


THE C. W. HUNT COMPANY, West New Brighton, N. Y., will 
be pleased to send to any one interested its illustrated pamphlet 
describing a complete line of coal-handling machinery. This com- 
pany has had a remarkable experience in the manufacture of 
“industrial” railways, electric locomotives, coal-handling ma- 
chinery, conveyors, steam-hoisting engines, electric hoisting en- 
gines, manilla rope and accessories. 


JAMES S. BARRON & COMPANY, manufacturers of and whole- 
sale dealers in electrical supplies, 200 to 206 West Broadway, New 
York city, are placing on the market the Barron universal telephone 
bracket. This is a substantial telephone holder, made entirely 
of highly polished steel, and finished either in nickel-plate or 
oxidized copper. The arm extends out fifteen inches when open, 
and closes up in a space of five and one-half by eight inches. 


THE GRATON & KNIGHT MANUFACTURING COMPANY, 
Worcester, Mass., is in receipt of a large number of testimonials 
commendatory of the merits of its ‘‘Royal Worcester” belts. These 
testimonials are the result of honest work through a long period 
of time. The company will be pleased to quote prices and full in- 
formation with regard to “Royal Worcester” belts, and requests a 


single trial in order to convince belt users of the accuracy of its 
claims. 


THE B. F. STURTEVANT COMPANY, Jamaica Plain Station 
(Boston), Mass., has furnished a steel plate exhauster, direct-con- 
nected to a horizontal side-crank engine, for the ventilating equip- 
ment of the Lincoln Foundry Department of the United Engineer- 
ing and Foundry Company, Pittsburg, Pa. The exhauster draws 
air from out of doors through a large steam heater built up in 


sections of one-inch pipe, one of the sections receiving the exhaust 
from the fan engine. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., has recently sold to the Union City, 
Winchester & Muncie Traction Company two alternating-current 
generators, which will be used in connection with the extension 
the latter company is building to the Dayton & Northern division, 
now operating between Dayton and Greenville, Ohio. When 
the new extension is completed, through electric cars will be 
operated from Dayton, Ohio, to Muncie, Ind. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has issued a further series of price lists, Nos. 12, 62 
and 64, which supersedes all earlier price lists of the same num- 
bers. These changes should be noted and inserted in the copy of 
the perpetual catalogue, the old lists to be discarded. The “‘per- 
petual catalogue” idea of the Cutler-Hammer Manufacturing Com- 
pany is designed to keep abreast with the constant modifications 
and developments which this company is making. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., announces, regarding future operations of the 
company, that it will continue to build and sell its well-known 
lines of apparatus, and will broaden the scope of the “8. K. C.” 
system by adding complete lines of induction motors and arc lamps 
of the latest type. The company is developing a new series alter- 
nating-current arc lighting system, which is already in successful 
operation in several cities. Descriptive matter relative to this 
will be mailed on application. 


THE LYON METALLIC MANUFACTURING COMPANY, sheet 
metal worker, has removed to its building at 18 and 20 South Ann 
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street, Chicago, Ill. The company is supplying the market with a 
line of sneet metal goods, a number of its specialties being es- 
pecially applicable in electrical workshops. The company makes 
an assortment of steel tote boxes and steel trays which are of great 
use in the assembly departments. An oily waste can, fitted with a 


self-closing hinged cover, is also a prominent specialty manufac. 
tured by the company. 


THE GENERAL BLECTRIC COMPANY, Schenectady, N. Y., 
has received an order from the Woman's Magazine, St. Louis, Mo., 
to build an electric searchlight which shall exceed in size and il- 
luminating power any heretofore constructed. This searchlight 
will be placed on the dome of the new building which the publish- 
ers of this magazine are erecting on University Heights, just out 
of the city limits, and in full view of the exposition grounds. This 
new searchlight promises to be one of the most striking adver- 
tisements yet employed by any publishing house. 


THE LUNKENHEIMER COMPANY, Cincinnati, Ohio, manu- 
facturer of brass and iron specialties, has recently placed with the 
Nernst Lamp Company, of Pittsburg, Pa., a large additional order 
for Nernst lamps of various sizes. The Lunkenheimer plant, which 
is new and modern in every way, is now illuminated throughout 
by this make of lamp. The Nernst Lamp Company is making rapid 
advances in its sales in New York, Pennsylvania, and in New 
England and Atlantic Coast states. Agencies have been estab- 
lished in every city of importance, while additions have been made 
in Salt Lake City, Utah; Denver, Col.; Lincoln, Neb.; San Fran- 


cisco and Los Angeles, Cal.; Seattle, Wash., and generally through 
the Mississippi and western states. 


THE CONSOLIDATED CAR HEATING COMPANY, Albany, 
N. Y., secured an order on May 19 from the Philadelphia Rapid 
Transit Company for electric heaters for 515 cars. The order is 
for the new type of cross-seat heater, which is twenty and three 
quarter inches in length and three and one-quarter inches in di- 
ameter. The heater is to be operated at comparatively low tem- 
peratures, to avoid overheating of seats. All lead wires are brought 
out of the heater at one end, and carried in mouldings along the 
side of the car. This order was taken by Mr. Cornell S. Hawley, 
the company’s general eastern agent, with offices in the Park Row 
Building, New York city. Mr. Hawley has closed contracts with 
the Interborough Rapid Transit and the Manhattan Elevated com- 
panies for more than 15,000 electric heaters. 


THE ®LECTRiC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has closed a number of contracts recently for railway 
installations of chloride accumulator cells. Two contracts have 
been secured from the Portland Railroad Company for installa- 
tions located at Yarmouth and Underwood Park, Me. The battery 
at Yarmouth consists of 216 cells, having a capacity of 134 kilo 
watt-hours. The other is located midway from the power-house 
on the same branch, and consists of 252 cells, with a capacity of 
604 kilowatt-hours. Contracts have also been closed with the Seattle 
Electric Company, of Seattle, Wash., for a battery of 288 cells, hav- 
ing a capacity of 628 kilowatt-hours; the Waterville & Oakland 
Railway Company, Waterville, Me., for a battery of 220 cells, with 
a capacity of 205 kilowatt-hours; the Reading Power Company, at 


Reading, Pa., for a battery of 264 cells, with a capacity of 740 
kilowatt-hours. 


L. B. ALLEN COMPANY, INCORPORATED, ‘1335 Columbia 
avenue, Chicago, Ill., is the corporation formed at the time of the 
death of Mr. L. B. Allen, who was the earliest manufacturer of elec- 
trical compounds for electrical construction and commutator serv 
ice. The products manufactured by this company consist of the 
Allen soldering stick, Allen soldering paste, Allen soldering salts, 
Allen commutator lubricant. Under the present able manage 
ment of the company, the volume of the product marketed 
has so steadily increased within the past two years that it 
has been necessary to equip and operate a very much larger fac: 
tory, and even the capacity of this increase is now taxed. A patron 
of this company recently remarked “All Allen products show that 
they do what is claimed for them and a good deal more, and, 
further, for twelve years the company has studied the technical or 
chemical side of its business and has steadily progressed in its 


work, so that it is not possible for new competition to seriously 
affect it.” 
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UTILIZING THE POWER OF TIDES AND 
OTHER FORCES. 


Utilizing the power of tides is an 
inviting proposition, but even under those 
conditions where there is a rise and fall 
of twenty or thirty feet, it has been shown 
that a tide motor would not be a paying 
investment. There are four sources of 
power at present in use, the various kinds 
of fuel, waterfalls, wind and the sun. 
The first two form our main dependence. 
Windmills are useful for small powers 
where other means are inconvenient, and 
In certain sections of the country, where 
cloudless days are the rule, the heat of 
the sun has been used on a small scale to 
drive machinery. At present there seems 
to be no reason to believe that the im- 
Portant position now occupied by fuel 
and waterfalls will be approached by any 
other source of power. 


NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION CONVENTION. 


The convention of the National Elec- 
tric Light Association at Chicago last 
weck has left a permanent record of 
great value. For some months past it has 
been held by many that the high water- 
mark of convention success was reached 
last year at Cincinnati. A new position, 
and one in advance of all previous ones, 
has, however, been attained by the asso- 
ciation in the Chicago convention, and 
greater force and dignity will hencefor- 
ward be accorded the serious documents 
and affairs which the association shall 


father. 


Large and Earnest Meetings. 

President faced ex- 
ceptionally large and interested audiences 
on each of the convention days and at all 
times has been sustained by a responsive 
temper in his audiences, which it is not 
often the good fortune of a chairman to 
feel. On several occasions the convention 
hall was packed to the limit, when 
favorite topics were under discussion. 
The value of the matter brought out in 
some of the discussions will be far-reach- 
ing in its effect, and the general prosperity 
of the lighting and power interests will 
doubtless be materially benefited by the 
ideas which many have taken home with 


them. 


Ferguson has 


Improved Office Methods Urged. 


The contribution by Mr. W. M. An- 


thony is one of the most important made 


in recent years. It contains many sug- 
gestions of great value, especially to those 
plants that have in a measure been lax 
in the administrative and accounting 
methods employed. His paper brings out 
strongly the value of the association in 
placing in the hands of the officers and 
managers of the smaller plants the re- 
sults of the experience of the servants 
of a great corporation, one equipped with 
a staff possessing great technical skill in 
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all departments, and which thereby pre- 
sents as good a model for the emulation 
of a developing property as need be 
wished for. 

Interest in the Steam Tarbine. 

The steam turbine came in for a gener- 
ous share of attention, owing to the at- 
tractive presentation given it by Pro- 
fessor Robb, and the general interest in it, 
which is now ripe in engineering quarters. 
That the steam turbine hag a remarkable 
future before it no one doubts; that it 
promises to be a winning competitor of 
its fast developing associate the gas en- 
gine, and that it may even discount the 
economic record of late hydraulic power 
installations, are matters of such great 
import that one must needs stop and 
think. 

All Phases of Electrical Supply Received Attention. 

At this convention lighting as well as 
power has occupied a prominent position 
—are, incandescent, Nernst and gas light- 
ing have all received a full measure of 
attention and comparison. The central 
station managers are certainly, as the re- 
sult of this convention, equipped with 
much better information than ever before 
as to the relative merits and economies of 
the several prominent illuminants, and 
much of the uncertainty that hag ham- 
pered and entangled the mind of him 
who would decide between them is re 
moved. The thanks of the electrical fra- 
ternity are again due to Professor Mat- 
thews for an excellent report. 

The Presidential Address. 

Our editorial space does not admit of 
calling attention to each and every ele- 
ment that has made up the sum of suc- 
cess of the Chicago convention, and on 
the score of which we congratulate Presi- 
dent Ferguson. We must, however, call 
pointed attention to the excellence of the 
points made in the presidential address, 
which all should read, as well as to the 
fact that the president and the reception 
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committee have established Chicago’s 
reputation for hospitality on a firmer 
foundation than ever. 


Meetings Next Year. 


The announcement that the next gen- 
eral convention of the association will 
be held in Boston, and that the associa- 
tion will also hold a special meeting dur- 
ing the Electrical Congress Weck, at the 
Universal Exposition of 1904, St. Louis, 
we are certain will be received with much 
satisfaction by the membership. To be 
the guests of President-elect Charles L. 
Edgar in historic Boston the West will 
come right loyally, while with no less 
satisfaction will the East join the West 
in meeting representatives of the elec- 
trical fraternity of foreign lands in con- 
gress assembled at St. Louis, 

We congratulate President Edgar and 
the association on the promise of the 
future. 


- ELECTRIC FURNACES. 

Much has been written concerning the 
wonders accomplished by the electric fur- 
nace in various lines of work, but except 
in a few special applications we do not 
seem to have progressed very far in its 
application. In this issue of the ELEc- 
rricaL Review Mr. J. B. C. Kershaw 
discusses the various attempts to apply 
the electric furnace to the production of 
iron and steel, and reaches some interest- 
ing conclusions as to the commercial ap- 
plicability of the various processes. 

Classes of Furnaces. 

Electric furnaces are usually divided 
into two classes, known as the are and the 
incandescent, according to the method of 
converting the electrical energy into heat. 
Each of these types might be further 
subdivided, according to the character of 
the supply, into direct-current and alter- 
nating-current furnaces. Where the effect 
of the current is merely to produce a high 
temperature, it is usual to find the alter- 
nating type employed, because of the 
greater ease with which this character of 
current is handled and controlled. On 
the other hand, where electrolytic action 
is necessary to produce the desired result, 
recourse must be had to the direct-cur- 
rent type. The most notable instance of 
the use of the direct-current furnace is 
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in the production of aluminum, where 
electrolytic decomposition is brought 
about, and the use of the current to pro- 
duce a high temperature is merely inci- 
dental. Where the electrical current is 
used merely as a convenient method of 
heating, the heat is developed by forcing 
the current through a resistance. The 
resistance may be in the form of an arc 
or a core of graphite placed in the fur- 


nace, or even the material to be acted 
upon itself. 


Not Always Economical to Heat Electrically. 


Where electrolytic action is necessary 
there is, of course, no choice and energy 
in the form of electric current must be 
used. Furthermore, by the use of the elec- 
tric current we are able to attain tem- 
peratures higher than those reached by 
other methods; but if only moderately 
high temperatures are required, such as 
are produced in the blast furnace, in 
general it will not be found economical 
to produce this heat electrically. Where 
a steam generating plant is installed we 
in general lose some ninety per cent of 
the heat of the coal in order to convert 
less than ten per cent of it into a con- 
venient form for handling; and where 
water power is depended upon, generally 
the cost of development is such as to make 
this method of production of heat an ex- 
pensive one. Since the conversion of elec- 
tricity into heat is an expensive method 
of heating in those cases where the high 
tamperature of the electric furnace is 
required, it would seem that a great saving 
might be effected by a previous heating 
of the raw material in some form of 


blast furnace, before introducing it into 
the electrical furnace. 


Electric Smelting Is Expensive. 


In summing up his discussion, Mr. 
Kershaw shows that in all electric iron- 
smelting processes the actual reduction 
of the ore is effected by the carbon, and 
not electrolytically. In other words, the 
electrical energy was used merely as a 
heating agent. The amount of energy re- 
quired per ton of iron seems to vary con- 
siderably in different processes. Four 
out of the seven give figures considerably 
over 3,000 electrical horse-power-hours. 
The saving in coke from the use of elec- 
tricity is only 950 pounds, so that with 
the prevailing prices for coke and elec- 
trical energy it is difficult to see how 
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these methods can be successfully oper- 
ated, except where coal is very expensive 
and water power cheap. 

New Methods May Give Better Results. 

It should be remembered that the elec- 
trical methods usually require a prelimi- 
nary treatment of the ore, which, of 
course, adds to the expense. In two of 
the processes described above the energy 
required is considerably less than 3,000 
horse-power-hours, so that here it would 
seem distinct progress has been made. 
This is doubtless due to a radical depart- 
ure from the old blast furnace method, 
which, although admirably adapted to re- 
duction by means of carbon, seems not to 
be suitable for the electric method. It 
is possible that even better results may be 
obtained by striking out in new lines, but 
as long as electrical energy is used merely 
as a heating agent, it has long odds to 
overcome. In the opinion of Mr. Ker- 
shaw, the development of electric furnace 
methods of iron ore reduction will be slow, 
and the use of water power on an extended 
scale in this industry will be postponed 
to some time in the future when the coal 
fields of North America and Europe are 
approaching exhaustion. 


AUTOMATIC BLOCK SIGNALING. 

Recently on one of our railroads the 
operator at a block signal station was 
found dead at the levers, but fortunately 
no accident was caused by this failure of 
the manual system. It is better, how- 
ever, to take warning from such fail- 
ures where no accident is caused, rather 
than wait for the more impressive lesson 
of a serious wreck. 


Manual Signaling Should Be Supplemented by an Auto- 
matic System. 


It is most probable that the death of an 
operator would merely block the road 
until trouble was found, but it might oc- 
cur at a time when the signals showed a 
clear track, and result disastrously. How- 
ever, with an automatic system supple- 
mented by a manual system, it is highly 
improbable that both would be thrown 
out of service at the same time. 
Additional Expense Not a Serious Drawback. 

The argument against maintaining 
duplicate signaling systems, based on the 
ground of expense, can not be made very 
strong, because it is not unusual in en- 
gineering works, where the consequence 
of a complete shutdown would be serious, 
to maintain two independent systems. 
Power stations are always provided with 
reserve units, and important electrical 
transmission lines are very generally 1m- 
stalled in duplicate. 
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Electric Furnace 


UCH attention is now being de- 
voted to the problem of steel pro- 
duction in the electric furnace, 

and a large number of engineers and 
electrometallurgists are devoting time and 
money to this new and interesting ap- 
plication of the electric current as a heat- 
ing agent. 

The aim of these investigators is to 
design a furnace and process which will 
permit of the reduction of the ore and of 
the direct production of steel, or of any 
desired alloy of iron with nickel, chromi- 
um, manganese, etc.—in one or at most 
two operations, without any use of car- 
bon, beyond that required for the actual 
combination with the oxygen of the fer- 
ric-oxide present in the ore. Electricity 
is, therefore, to take the place of all coke 
or carbon used for heating purposes in 
the ordinary blast furnace process. The 
solution of this problem is no easy task, 
for the electric furnace is not an 
economical heating appliance when large 
masses of material have to be dealt with; 
and the ordinary blast furnace with which 
it is to compete is the most economical 
and efficient appliance for the utilization 
of the energy of fuel that man has ever 
invented. Owing to the large mass of 
material to be heated, the most efficient 
method of applying the electric current, 
namely, arc-heating, is beset with special 
difficulties. Should this method of heat- 
ing be applied, a preliminary grinding 
and mixing of the ore with the coke and 
flux will be necessary—for only small 
portions of this mixture can be brought 
under the action of the arc at any one 
moment of time. This preliminary treat- 
ment will be expensive, and is likely to 
add a very large percentage to the actual 
cost of the whole process of smelting in 
the electric furnace. Electric resistance 
furnaces, designed on the blast furnace 
Principle, into which the ore lime and 
coke are charged in the lump condition, 
and in which the necessary mixture of 
the raw materials is effected by gravita- 
tion as the half-molten charge slips 
toward the throat of the furnace, would 
Consequently appear to offer the greatest 
advantages, since the costly grinding and 
mixing of the charges could in this case 
be dispensed with. 

Both types of furnaces—namely, the 
arc and the resistance furnace—have been 
experimented with and trials upon an in- 
dustrial scale of several of these furnaces 
are now being carried out. Details of all 
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Methods of Iron and Steel Production. 


By John B. C. Kershaw. 


the electric furnaces designed for the pro- 
duction of iron and steel, that have re- 
ceived actual trial, are given below, and 
where possible these descriptions are ac- 
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Fig. 1.—THK CONLEY FURNACE. 


companied by sectional diagrams or by 
diagrammatic views. 
The Conley Furnace and Process. 

Fig. 1 shows a diagrammatic sectional 
elevation of the Conley furnace. 

The furnace follows the blast furnace 
principle in construction; but a central 
partition wall A is added, and iron plates 
BD fixed in the throat of the furnace con- 
vey the electric current to the charge, 
and cause the production of heat on the 
resistance principle. The partially fused 
mass then falls on to the hearth C of the 
furnace, which is heated by a belt-shaped 
ring of plates E, and the reduction of the 
ore is completed in this portion of the 
furnace. 

It has been stated that a Conley fur- 
nace to produce 100 tons of steel ingots 


Fie, 2.—TnE HARMET FURNACE. 


per day would require 5,000 electrical 
horse-power, and that the ingots could be 
produced in such a plant at a cost of 
$11.80 per ton. 

The writer is not aware what reliability 
can be attached to this estimate, but the 


‘fact that companies have been formed to 


exploit and work the Conley patents 
proves that there are some people who 


have faith in the furnace and process. 
The Conley patents are being exploited 
by the Electric Furnace Company, of New 
York, capital $200,000, and a subcom- 
pany has been formed to finance and 
erect an 8,000-horse-power plant at 
Elizabethton, Tenn. The Massena Elec- 
tric Steel Company, with a capital of 
$500,000, has also been promoted, to erect 
and work a similar plant at the new water 
power centre at Massena, N. Y. The 
writer’s opinion of the financial prospects 
of these, and similar projects elsewhere, 
will be found in the final section of this 
article. 
The Harmet Furnace and Process. 

Fig. 2 is a sectional elevation of a 
plant constructed on the Harmet prin- 
ciple. The ore is charged into the in- 
verted cone-shaped furnace a, and passes 
from the inclined hearth of this on to 
the hearth of B, where it meets the coke 
necessary for its reduction. The molten 
iron or steel flows from the hearth of B 
into the refining furnace C, and after the 
requisite heating is tapped into the ladle 
D. The hot gases from B are drawn into 
a by air injection at E, and these assist 
in the preliminary heating of the ore. 
Each separate division of the plant is 
heated by electric current from suitably 
arranged carbon electrodes, resistance 
heating being employed in a and B, and 
either resistance or arc heating in C. 

This original Harmet furnace resem- 
bles in many points that of Heroult. 
In each case the ore and lime are sub- 
jected to a preliminary heating, in which 
the waste gases from the reducing por- 
tion of the furnace assist, before being 
allowed to come into contact with the 
coke, the supply of which is kept up by 
the pressure of a vertical column of the 
same. 

In a later publication Harmet describes 
a plant which is more compact in form, 
and in which the ore mixture and coke, 
after preliminary heating, are fed to- 
gether into a vertical reducing tower. 
The Harmet furnace is reported to be in 
successful operation at St. Etienne, in 
France, and, according to the inventor, 
one ton of steel can be produced in it with 
the expenditure of 3,600 electrical horse- 
power-hours. The estimated cost of one 
ton of steel by the Harmet process is only 


$5.60. 
The Heroult Furnace and Process. 


The Heroult furnace is shown in sec- 
tional elevation in Fig. 3. The principle 
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of this furnace consists in the continuous 
supply of the half-fused ore and mixing 
materials to a column of coke, kept at a 
red heat by means of the electric current. 
The Heroult furnace is therefore of the 
resistance type. 

In Fig. 3, A is the outlet of the pre- 
liminary heating furnace, H is the ver- 
tical shaft which is filled with coke, and 
Z is the hot zone of the furnace, in which 
the reduction actually occurs. G, F and 
B are carbon blocks and function as elec- 
trodes, the current terminals being placed 
at I and J. The current passing from 
B to F and from B to G, through the 
coke, maintains this at a red heat, and as 
the pasty mass of ore and lime is pushed 
over the edge of F, it is likewise heated 
by the current passing between F and G, 
and is rendered more fluid. 
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Fic. 8.—Tne HerouLT FURNACE. 


The charge in its descent through the 
hot zone Z spreads out, and during its 
contact with the red-hot coke reduction 
occurs. The supply of coke is kept up by 
feeding the column in H. The gaseous 
products of the reduction pass away by e 
and A, and thus assist in the preliminary 
heating of the ore. The Heroult furnace 
has been tried on an experimental scale 
by the Societe Electrometallurgique Fran- 
çaise at La Praz, in France, but the writer 
has not seen any figures for its cost of 
operation, and he is not aware that any 
large scale trials has yet been made with 
it. 

The Keller Furnace and Process. 

A plant for operation of the Keller 

process is shown in sectional elevation in 
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Fig. 4. It consists of a reducing furnace 
A, constructed on the blast furnace prin- 
ciple, in which resistance heating is em- 
ployed, and of a refining furnace B, in 
which either resistance or arc heating can 
be used. The slag from the reducing fur- 
nace flows away at C, and the metal at 
D. An experimental plant on the Keller 
principle has been erected at Kerrousse, 
Morbihan, in France, where 550 horse- 
power are available for the manufacture. 
According to a pamphlet published by the 
firm of Keller, Leleux & Cie, of Paris, 
which is exploiting the Keller patents for 
iron and steel production, one metric ton 
of steel can be produced by the Keller 
process with an expenditure of 2,800 kilo- 
watt-hours and the cost is estimated at 
between $17.50 and $19.20. The first fur- 
nace erected at Kerrousse required 375 
horse-power to work it, but a larger fur- 
nace to produce fifteen to twenty tons of 
steel at one charging has since been erect- 
ed. The raw material used at Kerrousse 
is reported to be New Zealand iron sand 
from Taranaki. 

The Kjellin & Benedicks Furnace and Procesa. 


This process is in operation at the 
Gysinge foundry, in Sweden, where 300 
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Fie. 4.—THE KELLER FURNACE. 


horse-power utilized up to August, 1901, 
in a wood-pulp factory, is now available 
for the reduction of iron ores. The proc- 
ess differs from all hitherto described, in 
the use of induced currents for heating 
the mass of ore and coke. Fig. 5 shows 
the arrangement of the Benedicks fur- 
nace. The metal or ore contained in the 
annular space B forms the conductor, and 
heat is produced in this by rapid changes 
in the magnetic condition of the central 
core d and the coil a surrounding it. 
The principle of the method is, there- 
fore, similar to that which has been used 
for welding by aid of electricity, but it is 
not evident that it can be applied with 
advantage to the heating of large masses 
of ore, coke and lime. However, the fur- 
nace is reported to have been successfully 
operated at Gysinge, in Sweden, in 
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February, 1900, and 270 kilogrammes and 
650 kilogrammes of steel were said to 
have been produced in it per twenty-four 
hours, in two trial runs. A larger fur- 
nace has since been erected at this place, 
and in a United States consular report, 
dated 1902, an estimated annual produc- 


Fia. 5.—SECTIONAL ELEVATION OF THE 
BENEDICKS FURNACE. 


tion of 1,500 tons of steel by the Bene- 
dicks process is referred to. The Spanish 
Government is also reported to be making 
trials with this furnace and process at 
Villa-Rubia, on the Tagus, in the pro- 
vince of Toledo. The only figures upon 
which the electrical efficiency of the proc- 
ess can be based are contained in the 1900 


United States consular report, already 
referred to. These show that seventy- 
eight kilowatts were required to produce 
650 kilogrammes of steel in twenty-four 
hours. This equals 3,910 electrical horse- 
power-hours per ton of steel. 

(To be continued.) 


Costs of the London County Council 
Tramways. 

The financial statement for the city of 
London for the past fiscal year gives some 
interesting figures relating to the cost of 
the city’s tramway system. It had been 
estimated that the surplus from the tram- 
ways would be £42,000, while ib only: 
amounted to £20,000. The report states 
that this fall was due almost entirely to 
the dislocation of traffic during the recon- 
struction of the lines on the south side 
of the river for the purpose of electric 
traction. The tramway lines between 


Tooting and the Westminster, Black 
Friar’s and Waterloo bridges were opened 
on May 15. These have just been con- 
verted to the electrical conduit system. 
The cost of the Tooting line is given in 
the report of the Highways Committee 
as follows: 


Total a has 

Rails and road work....... £224,020 £18,660 
Cars — 6.1 to the mile....... 72,500 4,420 
Power station and cables... 74,000 4,510 
 Substations................ 20.600 1,255 
Cars, sheds and workshops. 34,000 2,075 
Incidentals................ 15,000 915 
£440,120 £26,885 
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THE DESIGNING OF TELEPHONE 
APPARATUS—XXIII. 


BY W. A. TAYLOR. 


A modification of the Stone circuit is 
used by most of the independent tele- 
phone companies in this country. These 
circuits differ from the Stone system, be- 
cause they are not affected by the trouble 
due to lines of unequal length. Fig. 62 
shows the diagram of such a circuit. A, 
B, C and D are four impedance coils, 
E and F are condensers. : The current for 
the telephone G is supplied by battery K 
through the coils B and D. The current 
for the telephone H is supplied through 
coils A and C. Without the condensers 
F and E there could be no transmission 
between telephones H and G. The action 
of this system is as follows: The trans- 
mitter H varying in resistance by in- 
creasing or decreasing causes a change in 
potential between the points 1 and 2. 
Without the condensers there would be no 
variation in the potential between points 
3 and 4, but with the condensers in cir- 
cuit, as shown, any rise or fall in the volt- 
age on one side of the circuit would cause 
a charge to enter the condensers and 
therefore a change in the potential of the 
line on the other side as current rushes 
from the line to charge the other side of 
the condensers. In this manner the 
transmission of the voice is accomplished 
and at the same time each line circuit is 
supplied with a current that is unaffected 
by the other line. These impedance 
coils are sometimes merely coils serving 
no other purpose, but generally they are 
made to serve the purpose of relays. The 
number of combinations of circuits are 
exceedingly numerous, some of them very 
good and others indifferently so. One 
great weakness which is shown in many 
central energy circuits lies in the supply 
of battery. Either through a desire for 
economy in power or because of fear from 
cross-talk a number of designers have 
made the coils through which the battery 
is supplied of so great a resistance that 
not sufficient current is given to the line. 
While the circuits permit talking of a 
certain loudness, the transmission is not 
as good as is possible with a well designed 
circuit. 

One of the first questions to be settled 
in a circuit like that shown in Fig. 62 
is how low a resistance or impedance can 
safely be used in the coils without a seri- 
ous loss from short-circuiting through the 
battery, and this will determine the quan- 
tity of current which can be sent over 
the line with a battery of a given voltage. 
The only way to find out this point is 
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to try coils of different impedance against 
each other, commencing with the higher 
values and reducing them gradually. The 
transmission will be found to gradually 
improve with the increase of current (the 
resistance is also reduced) until a point 
is reached where the transmission falls off 
because of the short-circuit effect; at this 
change point will be the point of maxi- 
mum efficiency for transmission. In a 
system with twenty-four volts it was 
found that if each of the impedance coils 
were wound to forty-five ohms over a 
Norway iron core three-eighths of an 
inch in diameter and three inches long 
and 2,000 turns, a maximum efficiency 
was reached. Such a system would 
supply 0.266 ampere to a line of no re- 
sistance, or if a telephone of seventy-five 
ohms were inserted a current of 0.145 
ampere would flow. A mile of No. 19 
B. & S. copper wire in the cable will 
reduce this current to 0.096 ampere and 
the voice will still be heard loud and 
strong. In truth, to the average user, 
there will not be much difference noted in 
the current with the amount reduced 
to 0.05 ampere, if all the apparatus 
in the circuit is well designed. 
In reality, there would be considera- 
ble reduction and it would be very 
noticeable on comparison with another 
circuit having the full amount of cur- 
rent. Compare such a circuit described 
above with a circuit where it is impossible 
to get more than 0.06 ampere on the 
shortest line. With any length of line 
there would be very poor service. One 
system which was introduced a few years 
ago permitted but 0.06 ampere to flow 
on a short-circuit. 
the line were of the local battery type, re- 
quiring over one-half of an ampere on 
local battery service. They were unable, 
therefore, to get more than one-tenth the 
quantity of current required for good 
service. All this trouble arose because of 
the indisposition of the engineer to study 
his subject and carefully work out the de- 
tails before introducing the system. 

The voltage of the battery should 
largely be determined by the quality of 
the line construction and the length of 
the lines. Probably the highest voltage 
used in exchange work is forty and the 
lowest about twenty. The voltage should 
be sufficient to work all the signals posi- 
tively over the longest line. If the lines 
are well built and no extra long lines, 
twenty voits will work all of the relays 
nicely on most circuits, though on some 
kinds of combinations a greater voltage 
is necessary, because in ringing the ring- 
ing current would be short-circuited 


The transmitters on - 
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through the electromagnetic apparatus of 
the circuits, unless it is wound quite high. 
The high-wound apparatus necessitates a 
greater voltage in order that sufficient 
current may be given to the line. It is 
well to hold the voltage as low as twenty- 
four, as with the higher pressures it is 
quite difficult to keep the transmitters 
from frying. With this low voltage suffi- 
cient current can ordinarily be sent out 
over the line and there is less danger 
from a burnout due to the high voltage. 
Unfortunately many of the exchanges 
have their lines in such poor condition 
that it is absolutely necessary to raise the 
voltage of the system. Cases are in ex- 
istence where the battery had to be 
doubled and all the apparatus wound 
higher to accommodate lines in an ex- 
change that were in bad shape. 

All the windings of the various electro- 
magnetic apparatus in the circuit must 
be of sufficient capacity to carry the full 
amount of current indefinitely without 
heating unduly. 

The condensers in the cord circuit, as 
shown in Fig. 62, should be not less than 
two microfarads’ capacity; with a less ca- 
pacity the transmission lacks volume and 
carrying capacity. 

It must be admitted that there is con- 
siderable excuse for inereasing the volt- 
age on the lines, as is shown by the fol- 
lowing table. The quantity of current 
flowing on a line of no resistance is taken 
as constant, so that the impedance coils 
are wound to a higher resistance. The 
amount of current flowing on such a line 
is 0.15 ampere. 


Current on Resistance META 
Line. and Telephone. Apere : 
20 15 188 267 
24 .15 160 320 
30 .15 200 400 
85 15 233 467 
40 15 266 534 


Tt is seen from the above that with 
forty volts it is possible to transmit cur- 
rent over a line resistance of 534 ohms be- 
fore the amount reduces to 0.05 ampere, 
while with twenty-four volts the line re- 
sistance for the same quantity of current 
would be 320 ohms. With the forty volts 
taking cable composed of No. 19 copper 
wire as a basis, the line may be 6.3 miles 
long, while with twenty-four volts the 
line would be 3.76 miles long. It will be 
found that there are very few cases where 
an exchange line will be longer than three 
miles and therefore there will be no real 
necessity for the heavy voltage. 

There is also another reason for not in- 
creasing the voltage. The increased volt- 
age makes it necessary to add resistance 
to the switchboard circuits. Because of 
this increased resistance in the switch- 
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fifty ohms would be 0.141, a difference 


9 . 
of 0.03 ampere. This shows a propor- 


tional increase so if it is desirable to 
secure an increase in the transmission it 
is best to increase the voltage of the bat- 
tery without increasing the resistance of 
the impedance coils. It is seen from the 
above figures that it is not for the good 
of the service to have abnormally high re- 
sistanees in the switchboard circuits. Be 
sides being a great detriment to talking, it 
makes an additional cost in the apparatus 
and in the battery. Where coils are of such 
high resistance the wire must necessarily 
be fine. With fine wire coils, breakdowns 
from lightning and other extraneous causes 
are more apt to happen, for it is much 
more difficult to make effective protectors 
without introducing undue resistance to 
the line. 

Something of the size of the storage 
batteries necessary for the running of a 
system may be determined only by know- 
ing the circuit to be used and the number 
of calls. The promptness of the operators 
in disconnecting and answering calls is a 
considerable item. The reliability and 
source of the charging current must also 
be taken into consideration. In a system 
where a very reliable single source of 
energy may be obtained or, what is still 
better, where two separate and distinct 
sources are available, it is not necessdry 
to provide batteries of greater capacity 
than just enough to stand twenty-four 
hours. Where the lines for power are apt 
to get out of order during extended times, 
as is more or less common, or where there 
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rhe Sees of battery charging ma- 
are . = one becomes necessary to 
ede | attery which will carry the 
it age tor a week without recharging. 
18 much better to provide two sets 
of batteries and two sets each of charg- 
mg and ringing machines with throw- 
Over switches, so that any machine may 
be Instantly changed. 

The power end of the exchange must 
be especially well cared for, as any acci- 
dent there is apt to put the whole system 
out of use. All the wiring and all the 
equipment must be as nearly perfect as 
can be obtained. 

A common way to choose the size of 
battery is as follows: Figure each call as 
three minutes in duration; three seconds 
which the operator requires for answer- 
mg aml three seconds for a disconnection 
after the supervisory lamps light. The 
pilot lamps on each position will be in 
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operation about one-fourth of the time. 
The operator’s transmitters will all be 
connected in circuit about fourteen hours 
of the dav, and that is all the time it is 
necessary to figure on; the rest of the 
day the system is practically idle. If we 
figure on an exchange of fifteen hundred 
subscribers it will be found that each sub- 
scriber will average not to exceed fifteen 
calls a day. In most exchanges the num- 
ber of calls is less than this. The follow- 


ing will then be the items as figured when 


a twenty-four-volt battery is used. 


Ampere 
Hours. 
22,500 calls, 8 seconds’ wait in line relay current 
averages 0.08 AMPELE......... ce cece eee ees 1.50 
22.500 calls. 3 seconds’ wait -in line lamp current 
averages 0.06 ampere 
22,500 connections, 3 minutes—cutoff relay cur- 
rent averages 0.05 ampere........-.sceees 56 .25 
22.500 connections 3 minutes—talkirg current 
0.1 ampere for each line, averages 0.2.... 225.00 
22,500 connections, 3 seconds—supervisory lamp 
current 0.12 ampere 
15 line pilot lamps 0.06 ampere each. 14 hours. 
15 supervisory pilot lamps 0.06 ampere each, 
14a NOUPS A cis daa E eae ey 12.60 
15 operators’ transmitters 0.12 ampere each, 
14 hours 
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The battery for this system must there- 
fore be able to take care of a discharge of 
336 ampere-hours during a period extend- 
ing over fourteen hours of the day. 

The battery must therefore be the 
nearest size above this; this size will 
probably be 350 ampere-hours. This rat- 
ing is for the normal discharge of one- 
cighth of the capacity each hour. It is 
probable that the discharge may be 
greater than normal at different periods 
of the day, but if the battery is well made 
it will stand discharging at a three-hour 
rate. The ahbove-sized battery is for a 
maximum busy day; the chances are that 
the average day will not discharge the 
battery more than two-thirds, but the bat- 
tery must be of sufficient size to take care 
of the heaviest drain. If there is a relief 
battery there will then be sufficient bat- 
tery capacity for two days. Where the bat- 
tery must at times be expected to last 
longer the size must be increased accord- 
ingly. All systems do not have cutoff re- 
lays and neither do all have as great a 
flow of current for talking as the above. 
In such systems the batteries may be 
much smaller. The writer has in mind one 
exchange of twelve hundred subscribers 
in which the maximum discharge during 
any day is not more than twelve amperes 
and the average not more than six am- 
peres. Of course it is possible for such 
an exchange to give some sort of service, 
but it must positively be remembered that 
if first-class service is to be rendered, a 
suflicient amount of current must be pro- 


vided to the apparatus to make it work 
positively. 
—— dll 


Annual Meeting of the Pacific Coast 
Electric Transmission Association. 


The next annual meeting of the Pacific 
Coast Electric Transmission Association 
will be held on June 16 and 17, 1903, 
probably at the Hotel Rafael, in San 
Rafael, Cal. A number of interesting 
topics are proposed for discussion, and 
the convention promises to be the most 
successful of any thus far held. 


Directory of the Scientific Alliance, 
of New York. 


The eleventh and twelfth annual di- 
rectory of the Scientific Alliance, of New 
York, has been issued. This gives a list 
of the several scientific associations form- 
ing this alliance, a list of the officers, and 
reports of the secretary and treasurer. An 
alphabetical list of the authors of papers 
presented before the societies from Octo- 
ber, 1900, to June, 1902, is included, and 
also a directory of members. 
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Electric Haulage on Canals. 


tric canal haulage systems in con- 

nection with the Teltow Canal, 
considerable attention has been called to 
what has been done in this line during 
the past decade. The Teltow Canal, nearly 
forty miles in length, it is said would 
carry nearly 5,000,000 tons per annum, 
connecting the rivers Spree and Havel. 
The committee in charge of the competi- 
tion offered prizes of about $3,000 for 
the best system of canal haulage using 
electric power, and a score of applicants 
took part in the competition. 

It may be of interest to consider some 
of the work done in electric canal haulage 
before going into details in reference to 
these tests. In Germany, France, 
America and other countries experiments 
have been made with electric canal haul- 
age systems with varying success during 
the past ten years or more. Recently it has 
been seriously questioned whether the 
railroads would be able to supersede the 
canals entirely or even compete success- 
fully against them, when electrically 
equipped, for moderate speed transporta- 
tion of freight. The general tendency is 
to enlarge canals for accommodating 
larger boats, the early ones of 100 tons 
and 200 tons being considered far too 
small. The Erie Canal has been some- 
what enlarged and will undoubtedly soon 
be reconstructed and electrically equipped 
for handling immense quantities of 
freight. The Oder-Spree Canal was en- 
larged for boats of 450 tons and the same 
tendency was shown in connection with 
the Dortmund-Ems Canal for boats of 
700 tons and the great Mitteland Canal. 

The accompanying illustrations and dia- 
grams show the electric canal systems 
using two rails and one rail upon the tow- 
path or at one side of it. Lamb’s aerial 
system has been tested in America on the 
Erie Canal, near Buffalo, some years ago 
and on a canal near Eberswald. A strong 
stedl cable is used in this system for 
Supporting the motor carriage, which re- 
ceives its current from an overhead trolley 
Wire and travels along the suspended 
cable. The steel cables are all supported 
on posts along the bank of the canal, the 
propelling mechanism consisting of a re- 
volving drum which winds itself on and 
along a second steel cable provided for 
the purpose. The length of the system in- 
stalled for this test was somewhat less 
than half a mile. 


S7 CE the prize competition of elec- 


By Frank C. Perkins. 


The motor used on the Finow Canal 
trial was of about one-ton weight, of 500 
volts pressure, and of five-horse-power ca- 
pacity, while the speed attained was about 
13,000 feet per hour or 3.6 feet per 
second. The suspended system of haulage 
is open to the objection on canals of many 
curves and turns that many supporting 
posts are required. The weight of the 
heavy cable required is said to be an ob- 
jection, while many engineers claim the 
cost of maintenance would be high. One 
of the advantages claimed for this sys- 
tem is that it leaves the bank free for 
other traffic. 

The Koettgen electric canal haulage 
system employs one rail in some cases and 
two rails in others, where tests have been 
made as on the Finow Canal. The elec- 
trical equipment was supplied by Sie- 
mens & Halske, of Berlin. The length of 
track used was about 3,300 feet and the 
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ELECTRIC TOWING ON CANALS. 


electric locomotive is employed for haul- 
ing the canal boats. The single rail is 
placed farthest from the canal, so as to 
impede other traffic on the canal as little 
as possible. Two of the locomotive wheels 
are grooved and small in diameter, carry- 
ing more than three-fourths of the 
weight. These small grooved wheels rest 
upon the rail, while a pair of broad tire 
wheels, spring suspended, are employed 
on the side toward the canal, rolling along 
the towpath on the ground. 

This single-rail locomotive has a 
fifteen-horse-power electric motor oper- 
ated at 500 volts pressure, the direct cur- 
rent being supplied from an overhead 
trolley. This hauling locomotive is said 
to have made a speed of five and one-half 
miles per hour, the normal speed being 
about three miles per hour. The motor 
weighs about 4,000 pounds and the loco- 
motive is low, an upright carrying the 
trolley pole, as shown in the accompany- 
ing illustration. 

Where two rails were used on the Finow 
Canal test with the Koettgen electric 


locomotive haulage system, a one-metre 
gauge was employed and the two rails 
were supported on cement blocks in place 
of the usual ties employed in track con- 
struction. During these tests the loco- 
motive was able to haul three loaded 
barges with a 700,000-pound load at a 
speed of three miles per hour, also two 
loaded and two empty barges at the same 
rate of speed. It has been estimated that 
with a traffic of 10,000,000 tons per year 
the cost with this electric system would be 
0.0029 cent per ton-mile, and with 3,000,- 
000 tons per year, 0.0038 cent per ton- 
mile, while with steam power under like 
conditions the cost would be 0.0042 cent 
and 0.0058 cent, respectively. 

The English aerial electrical canal 
haulage system devised by Thwaite & 
Cawley provided a method which would 
not interefere with the use of horses and 
was designed to prevent the waste of 
energy incurred with a screw propeller. 
The aerial railway provided in this sys- 
tem consists of two steel rails of channel 
section braced together at one side to 
form a rigid girder. These were sup- 
ported about ten feet above the towpath 
by cast-iron brackets or by wooden posts 
placed about thirty feet apart. Each of 
these rails was used for supporting elec- 
tric locomotives of small size, having four 
wheels. Two of the wheels were operated 
on the upper surface and two pressed up- 
ward against the lower surface, the mo- 
tive power being supplied by an electric 
motor geared to the four axles by worm- 
gearing, running in oil. A direct-current 
series-wound motor was used, the trac- 
tive force required for towing a barge of 
100 tons at two and one-half miles per 
hour being estimated at 250 to 300 pounds. 
The small locomotive was controlled from 
the barge, no operator being required ex- 
cept on the boat. The current required 
was said to be fifteen amperes at 500 volts 
when starting up to a speed of four miles 
per hour. Mr. A. H. Allen, in reference 
to this system, gives the following as the 
cost per ton-mile and time occupied in 
transit with horses and electric power: 
With horses at two and one-half miles per 
hour and fifteen hours as time occupied 
in transit, 0.077 penny; with electric 
haulage at same rate of speed and twelve 
hours, 0.032 penny; while with elec- 
tric haulage at four miles per hour and 
time occupied during transit seven and 
one-half hours, the cost of same per ton- 
mile is given as 0.041 penny. The ad- 
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vantages given for the electric haulage 
system are that the delays in passing are 
avoided, bridges and tunnels give no diffi- 
culty, power can be supplied to private 
consumers, cost of haulage is reduced and 
time of transit as well. 

The Galliot system employed on the 
Burgundy Canal employs an electric tri- 
cycle which is operated along the tow- 


e 


ELECTRICAL REVIEW 


a speed of 3.75 miles per hour 0.9 kilo- 
watt. 

The Bouguie system of chain haulage 
has also been tried upon a portion of the 
Burgundy Canal. A motor is placed 
upon the barge which drives a chain haul- 
age gear and the current is supplied by 
means of two trolleys and two trolley 
wires. With this system the cost is said 


ELECTRIC CANAL“. Towne LOCOMOTIVE. 


path. A six-kilowatt motor is utilized, 
which receives the current from a sus- 
pended trolley wire, a towrope being used 
for hauling the barges. The tricycle 
locomotive weighs 4,000 pounds and tows 
a number of boats with 700 tons at a 
speed of one and one-quarter miles per 
hour. The power required is stated as 
follows by Van der Wallen: With a load 
of 387 tons at the above speed the power 
utilized is 3.45 kilowatts; with 186 tons 
and a speed of 1.37 miles per hour, 1.8 
kilowatts, and with the tricycle alone at 


to be 0.67 penny per ton as compared to 
0.98 penny per ton for steam haulage, the 
distance being somewhat less than four 
miles, half of which are in tunnel. 

On the Charleroi Canal to Brussels, 
which is fifty miles in length, the Gerard 
system is employed. At Oisquercq, six- 
tcen and one-half miles from Brussels, 
the power-house is located, which supplies 
the necessary current. The total engine 
and boiler equipment has a capacity of 
450 horse-power, three-phase alternators 
being operated by the engines with cotton 
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belts. The pressure on the line is 6,000 
volts, and the high-tension line, as well 
as a secondary, three-phase low-tension 
working, is carried on poles, the first 
thirty-six feet from the ground and the 
latter eighteen feet. The pressure of the 
low-pressure line is 600 volts and substa- 
tions are located at intervals of three 
miles along the canal, in which trans- 
formers of thirty-six kilowatts capacity 
are installed. 

The electric locomotive or tractor is of 
the four-wheel type and runs along the 
towpath without the use of rails. It is 
supplied with a five-horse-power three- 
phase motor which will handle a maxi- 
mum load of twenty horse-power when 
necessary. This locomotive is about three 
and one-half feet wide, a trifle less than 
eight feet long, and weighs about 4,000 
pounds. A triple trolley is used, and 
when meeting other boats the trolleys are 
exchanged, or the towropes are exchanged 
and the tractor returns over the same sec- 
tion. Each tractor runs over a section 
with five barges, each with loads of 20,000 
pounds, the speed being two and one-half 
miles per hour. The current is also sold 
to factories and other consumers along the 
canal for light and power service. 

In reference to the various systems of 
electric canal traction, Mr. L. Gerard is 
authority for the following, calculating 
the efficiency as the ratio of the power 
actually developed in the towrope to the 
electrical power applied. (In Science 
Abstracts, page 657, 1901, from Soc. 
Belge Elect., Bull.) : “The Koettgen rack 
system on the Finow Canal showed a 
maximum efficiency of 0.704 when towing 
a 100-ton barge at 3.75 kilometres per 
hour, the tractor working up to twenty 
electrical horse-power at most, with an ex- 
penditure of five and three-quarters elec- 
trical horse-power running light at 7.5 
kilometres per hour. The Denefle tricycle 
(old form) on the Aire & Deule gave an 
efficiency of 0.414 when towing a barge 
of 293 tons at 2.8 kilometres per hour, with 
a maximum power of 19.2 electrical horse- 
power. Running light at 3.74 kilometres 
per hour, the tricycle took 4.17 horse- 
power. A new pattern of the tricycle 
gave an efficiency of 0.44 with the same 
load at 2.64 kilometres per hour. The 
Gerard tractor gave 0.534 at 3.6 kilometres 
towing two seventy-ton barges, and took 
5.5 horse-power at 4.4 kilometres empty. 
The Gerard screw propeller system gave 
an efficiency of 0.322 at 3.2 kilometres, the 
screw making 375 revolutions per minute 
when towing two seventy-ton barges, and 
took 5.4 horse-power at 8.2 kilometres 
empty. This result is compared with 
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steam practice for which a maximum 
efficiency of 0.294 is given.” Gerard main- 
tains that with electric haulage a large 
increase in the number of voyages may be 
obtained over animal haulage, and the 
electrical distribution of power for dredg- 
ing, pumping and other power purposes, 
as well as for lighting, should not be dis- 
regarded in connection with the electrical 
svstem. 

Both direct-current motors and poly- 
phase alternating-current motors have 
been used with more or less success for 
electric canal haulage, not onlv in Bel- 
gium and other European countries, but 
also in America. Recently electric haul- 
age has been utilized on the Miami & 
Erie Canal, and this is said to be the 
first three-phase traction system in the 
United States. This canal cost, with its 
reservoirs, about $8,000,000, the latter in- 
cluding the Grand reservoir of 17,000 
acres, the Laramie reservoir of nearly 
2,000 acres and the Lewiston reservoir 
of somewhat over 7,000 acres. The canal 
ranges from four to six feet in depth, 
and in width from forty to sixty feet 
along the line from Dayton to Toledo and 
Cincinnati. The electric haulage on this 
American canal is largely due to Thomas 
N. Fordyce. The total distance is about 
sixty-eight miles and a standard single- 
track road is provided along the towpath 
of the canal. From five to seven canal 
boats are hauled by each electric locomo- 
tive, the current being taken from over- 
head trolley lines, the track acting as the 
third conductor. The trolley wire rang- 
ing in height from seven to twenty-two 
feet, the former being that used under 
the various bridges in Cincinnati. The 
feeders are stranded aluminum wire and 
the trolley wires are No. 0000 G. E. 
grooved wires mounted on flexible brack- 
ets. The current is supplied from the 
power plant of the Cincinnati Gas and 
Electric Company, and has a frequency 
of sixty cycles and a pressure of 4,000 
volts. : 

At the Spring Grove substation the cur- 
rent is reduced in pressure to 400 volts 
and, in phase, is transformed by the Scott 
method of arranging the transformer 
connections, to two-phase. The voltage 
of the three-phase on the transmission 
line along the canal is 33,000 volts, and 
the frequency twenty-five cycles per sec- 
ond, and to obtain this pressure motor- 
generators and step-up transformers are 
employed at the substation. A 300-kilo- 
watt three-phase generator of 390 volts 
is driven by a 450-horse-power synchro- 
nous motor, which is supplied with the 
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two-phase current entering Spring Grove 
converter station. The 390-volt three- 
phase current, which then has a frequency 
of twenty-five cycles, is raised in pressure 
by 250-kilowatt step-up transformers to 
33,000 volts. 

Step-down substations are located along 
the canal line about twelve miles apart, 
and the current is reduced in pressure 
from 33,000 volts to 1,090 volts for use 
on the three-phase canal trolley line. The 
three transformers installed in the substa- 
tion are connected in delta and each has 
a capacity of 150 kilowatts. The sub- 
stations are sixty feet long, twenty-five 
fect wide and twenty-five feet high, the 
basement being seven feet high and the 
main floor transformer room eighteen 
feet high. There are seven Baldwin- 
Westinghouse twenty-ton three-phase lo- 
comotives to be used, most of which are 
now in operation. The drawbar pull is 
9,600 pounds starting, the coefficient of 
adhesion being twenty-five per cent, the 
voltage on the trolley line 1,100 volts 
and the frequency of the current 3,000 
alternations per minute. The motors are 
of eighty hhorse-power capacity each and 
are wound for 200 volts, which voltage is 
obtained by further step-down trans- 
formers located upon the locomotive. 
With the two induction motors, operating 
in tandem, the speed is about four miles 
per hour, but with one motor only in 
operation the maximum speed is six 
miles per hour, and the locomotive will 
haul a full load ten hours continuously 
without a maximum rise of temperature 
of the motors beyond seventy-five degrees. 
The transformers on the locomotives are 
arranged with proper connections for 
supplying the required current to the 
motors when the trolley circuit has a 
pressure of 390 volts, which is the poten- 
tial used within the city limits of Cin- 
cinnati for absolute safety. 

The results of the Teltow Canal com- 
petition are of particular interest and re- 
fer to the first cost and the working cost 
per ton-kilometre on a canal thirty-seven 
miles in length and with one and one- 
half million tons of freight traffic per 
year as a basis. The first cost of the 
Siemens & Halske system was 2,500,000 
marks, and the working cost per ton- 
kilometre was given as 1.07 pfennigs; 
and while the first cost of the Feldmann 
& Zehme system of electric cana] haulage 
was not given, the working cost per ton- 
kilometre was 0.667 pfennig. The 
Rudolf system of Kanaltauerei Gesell- 
schaft is given as 2,597,000 marks, and 
the working cost 0.61 pfennig per ton- 
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kilometre; while the system ‘having the 
lowest first cost, as well as the lowest 
working cost, was that of Ganz & Com- 
pany, of Budapest, Austria-Hungary. 
The working cost was 0.43 pfennig per 
ton-kilometre and the total first cost only 
about 7,000 marks over 1,000,000 marks, 
or less than half of the first cost of the 
other systems above mentioned. 

With the Ganz system of electrical 
haulage a monorail track is used and this 
largely accounts for the low first cost of 
construction, while the lightness of the 
locomotives employed for their output, 
on account of their peculiar construction, 
undoubtedly has much to do with the ex- 
cellent showing as to working cost per 
ton-kilometre. The Ganz tow locomo- 
tive was designed by Engineer Fabre and 
two inclined pairs of axles are provided 
instead of the ordinary horizontal axles 
usually emploved with two vertical wheels. 

With this locomotive ag noted in the 
figures there is an inclined wheel on every 
axle and each pair of wheels embraces the 
rail-head, and as there is only a single 
rail another lateral wheel is provided to 
back up the locomotive, this wheel oper- 
ating upon the ground or towpath. By 
the inclined wheel arrangement the rope 
pull is utilized to increase the adhesion, 
and it is also claimed by the engineers 
favoring this system that the adhesion is 
also greatly increased by the wedging 
action upon the inclined axles due to the 
weight of the two locomotives. 

The locomotive was designed for a 
three-phase current, the motor operating 
with current of a frequency of fifty 
periods per second, and on account of 
the high speed of the motor and the low 
speed of the locomotive pinion-gearing 
was employed. It is stated that at fifteen 
periods per second this pinion-gearing 
would not be necessary and the motor- 
shaft could be made to serve direct for 
driving the worm-wheels. Mr. Szasz gives 
the following as the fundamental quali- 
ties of this locomotive: 

“(1) With the use of one rail a very 
high coefficient of adhesion, and con- 
sequently a very light weight locomotive. 
(2) The utilization of the towrope for 
the increase of adhesion of the locomotive. 
(3) Proportional increase of the stability 
of the locomotive according to the effort 
put out.” In continuing he gives the fol- 
lowing data in reference to this loco- 
motive: 

“It rests upon one rail only, which 
differs little in shape from the ordinary 
Vignoles rail. The two oblique pairs of 
wheels embrace the lateral and top parts 
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of the rail-head, a little room being left 
on the top. The weight of the locomotive 
rests upon the four oblique axles, being 
carried on one side by a spring. The 
motor axle is disposed horizontally, the 
motor being built into the locomotive 
frame. Each of the four axles is driven 
by a worm-gearing apparatus by means 
of the two endless screw-shafts which are 
operated from the motor by a toothed 
gear. The lateral broad supporting wheel 
serves the purpose of backing up the loco- 
motive and ensuring thereby equilibrium. 
This wheel is fixed on the side facing the 
canal, as the inclined towrope tends to 
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way the relative position of the axles 
and the motor can be shifted in axial di- 
rection, and, besides, the axles of the one 
side can move around the shaft. This 
mobility of the axles enables the weight 
to develop the wedging-action.” 

The Ganz locomotive for towing in the 
electric system of canal haulage, has a 
controller, a rheostat, main switch and 
plug contact for manipulating the three- 
phase motor. The current is directed to 
the motor through a flexible cable and 
trolley contacts, the rail being used as the 
third conductor. The overhead line con- 
sists of two copper wires eight milli- 
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tip the locomotive in this direction. If 
the locomotive represented a rigid sys- 
tem, the force of reaction on the rails 
causing the adhesion could only be as 
great as the weight of the locomo- 
tive itself, apart from that small part 
of the weight taken up by the wheel. As 
the adhesion is to be increased by the 
wedging action of the weight, it has been 
necessary to provide for a certain mobility 
in those parts by which the weight of the 
locomotive is taken up and transmitted 
to the rails. For this purpose the loco- 
motive weight can be shifted on the axles. 
The bearings of only two axles are rigidly 
built together with the motor, these two 
axles being on the same locomotive side. 
The axles on the other side are able to 
turn around the endless screw-shaft and 
the locomotive weight rests on this side, 
by means of springs on the axle. In this 


metres in diameter and the pressure used 
is 500 volts. ‘The two contact wires are 
located 300 millimetres apart and are 
placed six metres from the ground. The 
two conductors are supported on wooden 
poles placed about 100 feet apart. 


California Petroleum and Its Use 
as Fuel. 

In this interesting article in the 
current number of the Journal of 
Electricity, Power and Gas, Mr. A. M. 
Hunt gives a brief history of the develop- 
ment of the California oil fields, and dis- 
cusses the value of this fuel and its prob- 
able extent. Oil was first discovered in 
California in 1855, but little attempt was 
made to develop the fields before 1860. 
In 1870 the annual output amounted to 
only 3,600 barrels. It has increased 
steadily from that time until, in 1902, 
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the output was 13,700,000 barrels, valued 
at about $10,000,000. Practically all the 
fields which furnish oil in commercial 
quantities are located south of an east and 
west line running through the towns of 
Visalia and Hanford. Within this belt 
the productive fields are distributed in 
the foot hills of the Sierras, but the oil- 
yielding formations are not necessarily 
confined to the above locality. During 
the year 1902 many of the wells were shut 
off, due to the low price of oil and the 
lack of transportation facilities. Practi- 
cally all the petroleum of California is 
asphaltum-base oil. The major part of 
it is quite heavy, and contains only a small 
percentage of gasolines and kerosenes. Its 
value for refining will be slight, and its 
main use will be for fuel purposes. A gal- 
lon of oil weighing 7.88 pounds will con- 
tain, approximately, 18,700 British ther- 
mal units per pound. The average coast 
steam coal contains approximately 13,500 
British thermal units per pound. A short 
ton of such coal is equivalent in heat value 
to four and one-third barrels of oil. Volume 
for volume, this heavy oil contains as 
many heat units as lighter oils. Any 
burner which will distribute oil in a fur- 
nace in a state of fine subdivision accom- 
plishes all that is necessary. However, 
a burner suitable for one type of furnace 
may not suit in another. The author has 
for several months been experimenting 
with a method of burning oil under boil- 
ers that has been eminently successful. 
On the ash-pit floor one or more flues (de- 
pending on the width of the furnace) are 
built, extending from the ash-pit door 
back to the bridge wall which closes the 
flues at the rear end. These flues are 
about six inches square inside, and built 
of firebrick. The sides are pierced with 
ports, at intervals of about eight inches. 
A common burner of the concentric tube 
type is placed at the front end so as to 
discharge the oil into the flue. When the 
burner is started and the oil ignited, the 
interior of the flue soon becomes heated. 
The flame issues through the side ports, 
without any of the blow-pipe effect com- 
mon to practically all open types of burn- 
ers. The oil that is not consumed in the 
flue is gasified in the heated interior, and 
is consumed in the open furnace, addi- 
tional air being supplied through other 
flues. The low price of crude oil has 
changed the fuel situation on the Pacific 
coast, and has materially reduced the cost 
of power produced from steam, making 
it possible, in some locations and under 
certain conditions of load-factor, to com- 
pete with power transmitted from water 
power stations. 
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TRANSMISSION COMMITTEE. 


INTRODUCTIONS TO DISCUSSION, TO TAKE 
PLACE AT THE INSTITUTE MEETING, 
NIAGARA FALLS, JULY 1. 


_ The following papers are introductions 
to a discussion to take place at the In- 
stitute meeting at Niagara Falls on July 
1. They are not intended to be formal or 
complete papers, but serve merely as a 
basis or framework for discussion on the 
subjects with which they deal. 

It should be borne in mind that the in- 
troductions are written in order to pro- 
voke discussion and that there should be 
no hesitancy in attacking them if they 
do not agree with the opinions of the con- 
tributor. On the other hand, if the con- 
tributor agrees with the matter of the 
introductions, either as a whole or in 
part, he should state the fact. 

It should also be borne in mind that 
the principal object of this scheme is to 
enable and encourage those not in a posi- 
tion to attend meetings to take part in 
the discussion. If one does not feel him- 
self qualified to discuss certain portions 
of an introduction, but is able to discuss 
other parts, it is to be hoped he will con- 
tribute to the latter. 

Contributions to the discussion of these 
papers should be mailed to Ralph D. 
Mershon, 29 Broadway, New York, so 
that they will be received not later than 
June 20, 1903. 


Y OR A-CONNECTION OF TRANSFORMERS. 
BY F. 0. BLACKWELL. 

The two alternative methods, Y or a, 
of connecting transformers to a three- 
phase system, come up for discussion 
with every three-phase installation. <A 
general statement of the advantages and 
disadvantages of both connections, as they 
appear to the writer, is given here with 
the hope that those engineers who have 
had the most experience with power trans- 
mission will contribute their views on the 
subject. 

TRANSFORMERS. 

Assuming that three transformers are 
to be used for a three-phase power trans- 
mission and that the potential of the line 
is settled, each of the transformers, if 
connected in Y, must be wound for 


ate or about fifty-eight per cent of 


3 
the line potential, and for the full line 
current. If connected in 4, each trans- 
former must be wound for the line poten- 
tial and for fifty-eight per cent of the 
line current. The number of turns in the 
transformer winding for Y-connection is, 
therefore, but fifty-eight per cent of that 
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required for 4-connection anc the cross- 
section of the conductors must be corre- 
spondingly greater. The greater number 
of turns in the winding, together with 
the necessary insulation between turns, 
necessitates a larger and more expensive 
coil for a-connection. The larger coil 
calls for a longer magnetic circuit and 
consequently a larger and heavier trans- 
former throughout. This is of no im- 
portance when the potential of the coil 
is low or when the transformer is large 
and the current high. In fact, in trans- 
formers in which the current is heavy it 
is usual to divide the conductors into 
several multiple circuits for ease of 
handling and to avoid eddy current losses 
that occur when the cross-section of the 
conductor is too large. A few turns more 
or less in the winding under such con- 
ditions is, therefore, immaterial. 

In transformers of small capacity 
wound for high potential, the cost and 
weight are both considerably in favor of 
the Y-connection of the high-potential 
coils. 

Where it is desired to secure the small- 
est transformers that can be wound for 
any given potential, the minimum size of 
wire that can be employed in the windings 
of the high-potential coils and give suffi- 
cient mechanical strength, is the limiting 
feature. A small transformer is, there- 
fore, practicable for Y-connection and can 
be commercially considered for 4-connec- 
tion. 

The Y-connection requires the use of 
three transformers, and if anything goes 
wrong with one of them the whole bank 
is disabled. With the a-connection, one 
of the transformers can be cut out and the 
other two still deliver three-phase power 
up to their full capacity; that is, two- 
thirds of the entire bank. 

Combined three-phase transformers are 
generally of small size and on that account 
are preferably Y-connected on the high- 
potential side. 


GROUNDING THE NEUTRAL. 


If the common connection of trans- 
formers joined in Y is grounded, the po- 
tential between windings and the core is 
limited to fifty-eight per cent of that of 
the line, and the insulation between the 
windings and the core might be propor- 
tionally reduced. The same argument 
applies to the transmission circuit and 
would allow the size of the line insulators 
to be reduced. 

The saving that can be made in insu- 
lating transformers by grounding the 
neutral is not great with large transform- 
ers, but is important in small ones, as the 


801 


space taken up by the insulation for any 
given potential is relatively greater in a 
small transformer. Under normal condi- 
tions, the potential between any con- 
ductor of a three-phase transmission cir- 
cuit and the ground is fifty-eight per 
cent of the line potential, with either Y 
or A-connection, but the neutral may 
drift so as to increase the potential with 
an ungrounded system. If one branch is 
partly or completely grounded, the poten- 
tial between the other two branches and 
the ground is, of course, increased and 
may be the full line potential. With a 
grounded neutral Y-system, a ground is 
a short-circuit of the transformers on the 
grounded branch and the transmission 
becomes inoperative. 

From the point of view of safety to life 
and prevention of fires this is a desirable 
condition, especially if the low-tension dis- 
tribution is also grounded. If the high- 
tension circuit makes contact with the 
ground or low-potential system, it can be 
immediately cut out by fuses or automatic 
circuit-breakers. | 

The difficulty is that a power transmis- 
sion i8 likely to be frequently shut down 
by temporary grounds, such as would be 
caused by a tree blowing against one of 
the wires. Even if the circuit is not 
opened, the drop in the pressure due to 
the sudden “short” on the line will cause 
synchronous apparatus to fall out of step. 
Under the same conditions a system with- 
out a grounded neutral would give unin- 
terrupted service. 

UNSTABLE NEUTRAL. 

If two transformers are connected in 
series, there is no certainty that they will 
divide the potential equally between 
them. A system in which all the elec- 
trical apparatus is connected in Y has 
somewhat the same characteristics. The 
neutral may drift out of its proper place 
and there will be unequal potentials be- 
tween it and the three conductors of the 
circuit, due to unequal loading and differ- 
ences in the transformers or transmission 
circuits. Such unbalancing would cause 
unequal heating of the transformers, and, 
if a four-wire three-phase system of dis- 
tribution were employed, would seriously 
interfere with the regulation of the volt- 
ace. If transformers, therefore, have Y- 
secondaries, it is desirable that the pri- 
mary should be A-connected. Two sys- 
tems in common use with which 4-pri- 
mary windings should be used, are shown 
in Figs. 1 and 2. 


RISE OF POTENTIAL. 
The high-potential windings of trans- 
formers are necessarily of high reactance, 
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and if left in series with a circuit of large 
capacity, as shown in Figs. 3, 4, 5 and 6, 
the leading charging current flowing over 
the reactance may set up extraordinarily 
large pressures. Figs. 3 and 4 represent 
Y-connected banks of three transformers, 
each connected so as to cause such a rise 


Fig. 1.—Ster-Down TRANSFORMER FOR 4,000- 


VoLT Y-DIStTRIBUTION. 


of potential. In Fig. 3 the primary of 
one transformer is excited by a generator, 
the primary of the other two transformers 
being open-circuited. In Fig. 4 the pri- 
mary of one transformer is open-cir- 
cuited, the other two being connected to 
the generator. Figs. 5 and 6 show T- 
connected banks of two transformers, 
which might be used to transform from 
either two-phase or three-phase to three- 
phase or vice versa, and are similar in 
action to Fig. 3. If in any one of Figs. 
3, 4, 5 or 6 the secondaries are connected 
to a long-distance transmission circuit, 
a pressure of many times the normal po- 
tential will be set up between A and B, 
and between B and C, that between A 
and C not being affected. 

It is theoretically possible for a poten- 
tial 100 times that for which a trans- 
former is wound, to be caused by opening 
the primary switches of one or more of 
the transformers of a bank connected in 
Y before the secondary switches are used. 
Of course, actually, the current jumps 
across the insulation at some point in the 
system before there can be any such in- 
crease in pressure. If there are a num- 
ber of banks of transformers in parallel, 
this phenomena can not occur except 
when all but one bank are disconnected. 
This source of trouble could be obviated 
by employing oil switches on the high- 
potential side, which disconnect the line 
before the low-tension switches are used, 
or triple-pole switches on the primary, 
which open all three branches of the 
bank of transformers at once. 

The selection of Y or A-connection of 
transformers for long-distance transmis- 
sions should only be determined after a 
careful consideration of the conditions in 
each case. 

There is little choice between Y or A 
without a grounded neutral. 

In small installations, the cheaper cost 
of transformers for Y with a grounded 
neutral will be a determining factor. 
Larger plants will be guided by the 
greater importance of giving uninter- 
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rupted service and will not employ a 
grounded neutral unless demanded on the 
score of safety. 

Where the amount of power is great 
and the system extensive, A-connection 
will be generally preferred on account of 
its avoiding the possibility of rises of po- 
tential from any cause. Many plants can 
have advantageously a mixed system with 
both Y and A-transformers, each installa- 
tion of transformers being considered by 
itself. 


CHOICE OF FREQUENCY FOR VERY LONG 
LINES. 
BY P. M. LINCOLN. 

Although other frequencies are in use 
in this country, there are only two which 
by the extent of their use can be called 
standard, viz., sixty and twenty-five cycles 
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Fic. 2.—STEP-DowN TRANSFORMER FOR 200- 
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per second. Without discussing the rela- 
tive merits of other frequencies, the ques- 
tion now presented is, which is the better 
frequency for a very long line, sixty or 
twenty-five cycles per second, considered 
purely as a transmission problem. 

In the present state of the art, 200 
miles may be considered as very long for 
a transmission line. Although longer ones 
have been proposed, only one of this 
length has been put into actual operation 
and no other line approaches this length. 
The reasoning which follows will, there- 
fore, be made to apply to a typical line 
200 miles long. 

Frequency has a direct bearing upon 
voltage regulation and charging current 
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and its influence on a possible condition 
of resonance may also be profitably dis- 
cussed. 

(1) Voltage Regulation—The differ- 
ence between the voltage at the trans- 
mitting and the receiving stations, termed 
the “drop,” is dependent upon several 
clements, among which are the resistance 
and the inductance of the circuit. The 
volts for overcoming the resistance are 
the same as would be required for send- 
ing a direct current equal to the normal 
alternating current through the line, if 
it be short-circuited at the receiving end. 
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The volts for overcoming the inductance 
at any frequency are measured by the 
pressure which would be required for 
sending the alternating current at that 
frequency through the short-circuited 
line, if the ohmic resistance were negli- 
gible. The inductance volts are directly 
proportional to the frequency. The differ- 
ence in voltage between the transmitting 
and receiving stations, or the “drop,” is 
a function of the resistance volts, the in- 
ductance volts and the power-factor of the 
load. 

Consideration of voltage regulation at 
the receiving end limits, according to best 
practice, the resistance volts in a trans- 
mission line to about fifteen per cent as 
a maximum, and the same consideration 
should keep the inductance volts within 
a maximum of twenty per cent. This will 
mean a line reputation of about twenty- 
four per cent with a load power-factor of 
eighty-five per cent. Best economy may 
reduce the resistance element below the 
maximum given. The resistance volts 
may be reduced to any given amount by 
the addition of copper, while inductance 
volts are little affected by increasing the 
size of wire. An increase in size of con- 
ductor which will reduce resistance volts 


by one-half will reduce inductance volts 


only about five per cent. The matter of 
inductance volts, therefore, constitutes a 
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limit to the amount of power that can be 
delivered over a single line. This con- 
sideration will limit the amounts of power 
which can be delivered by a three-phase 
line 200 miles long to approximately the 
following : 


TABLE SHOWING LIMITS OF TRANSMISSION 
LINE CAPACITIES. 


P Delivered with Twent 
vo at Roce: pit pis Taductanice Volts.» 
Two Hundred-Mile 

ree-Phase e 
60 Cycles. 25 l 
Volts. Kilowatts. Kilowatt 
20,000 - 500 1,250 
30,000 1,125 ,800 
40,000 2,000 5,000 
50,000 3,125 7,800 
60,000 4,500 11,250 
80,000 8,000 20,000 


For longer or shorter lines the kilowatts 
in the above table may be decreased or in- 
creased in direct proportion. 

If the amount of power to be trans- 
mitted is large, the multiplication of lines 
necessary at sixty cycles unduly increases 
expenses hoth of pole lines and of right 


June 6, 1903 


of way for same. This point is evidently 
in favor of the lower frequency. 

(2) Charging Current—Charging cur- 
rent is, of course, a direct function of 
frequency and voltage and to a slight ex- 
tent of line construction. At sixty cycles 
the apparent energy represented by the 
charging current in a 200-mile three- 
phase line is practically equal to the ulti- 
mate capacity of that line as limited by 
the twenty per cent inductance volts con- 
sideration. At twenty-five cycles it is 
only about fifteen per cent of the ulti- 
mate capacity as limited by the same con- 
sideration. In a sixty-cycle installation, 
therefore, it is necessary either to oper- 
ate the generators on such a line at about 
full current output all the time, no mat- 
ter what the load, or to compensate for 
the charging current in part or in whole 
by the installation of choke coils, either 
korn of which dilemma is not pleasant to 
consider. The problem of taking care of 
the charging current at twenty-five cycles 
does not enter the discussion as compared 
with sixty cycles. 

The effect of a large charging current 
on the regulation of the generator should 
also be considered. As is well known, a 
line charging current, when circulating 
in a generator armature, has the effect 
of assisting the field ampere-turns to mag- 
netize the fields. The percentage of mag- 
netizing done by this charging current 
depends upon its amount and the in- 
herent regulation of the generator. Since 
the charging current depends upon the 
voltage, the generator exciting power of 
the charging current also depends upon 
the voltage. The effect of sudden load 
changes, therefore, which tend to change 
the voltage delivered, will in turn affect 
this element of the excitation. That is, 
to a certain extent, the generator assumes 
the regulation which inherently belongs 
to a direct-current shunt generator. The 
effect of large charging currents on gen- 
erator regulation is, therefore, not toward 
an improvement. 

(3) Resonance—As is well known, 
every combination of a condenser and 
choke coil in series has a natural period 
of oscillation, whose value depends upon 
the square root of the product of the con- 
denser capacity by the choke coil in- 
ductance. If a frequency of its natural 
period be applied to such a combination, 
reasonance will occur. That is, a small ex- 
citing force of the proper frequency will 
cause comparatively large currents to cir- 
culate between the condenser and the 
choke coil and, therefore, comparatively 
large voltages across both the condenser 
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and choke coil. This is an example of 
reasonance in its simplest form. 

A transmission line possesses both ca- 
pacity and inductance, and therefore the 
possibility of becoming reasonant under 
certain conditions. The fact that both the 
capacity and inductance of a transmis- 
sion line are distributed throughout its 
entire length, and the disturbing effect 
of concentrated inductances and capacities 
at transmitting and receiving sta- 
tions, makes the problem of deter- 
mining under what conditions reso- 
nance will occur an extremely intri- 
cate one. A first approximation may be 
obtained, however, by assuming that the 
inductance and capacity of a line are con- 
centrated instead of distributed, and 
omitting the effects of translating devices. 
Under this assumption, we may consider 
that the capacity of a distant portion of 
the line is in series with the inductance 
of the intermediate portion. 

The natural period, that is, the applied 
frequency at which resonance will occur 
between the two parts of a transmission 
line, will be a minimum when the two 
parts are equal, or each is equal to one- 
half the total line. The number of na- 
tural periods above this minimum is in- 
finite, since it is possible to divide the 
line into two parts, the inductance of one 
of which multiplied by the capacity of 
the other may be any quantity less than 
that obtained by dividing the line into 
two equal parts. 

The minimum period of a 200-mile 
line is approximately 200 cycles per 
second. There is, of course, no danger 
that the fundamental applied frequency 
will produce resonance until the length 
of line largely exceeds 200 miles, but the 
same can not be said of some of the har- 
monics if they are suthciently prominent. 
The lower the fundamental frequency, the 
less is the danger from this source. So 
far as the writer is aware, no actual 
trouble has ever been experienced in exist- 
ing plants from this source even on the 
longest lines and highest frequencies in 
use, but it nevertheless constitutes an ad- 
vantage for twenty-five over sixty cycles 
that can not be dismissed with a scoff. 

Jt is a fact that the longest transmission 
line in the world—the Bay Counties line 
in California—as well as the highest volt- 
age line—the Missouri River Power Com- 
pany in Montana—are both operating at 
sixty cycles. This fact, however, does not 
detract from the force of the preceding 
reasoning. | 

It is not claimed that this discussion 
contains all of the arguments pro or con. 
The bringing out of additional points, as 
well as the soundness of those presented, 
is left to the discussion which it is hoped 
the above will provoke. 
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Electrical Dispersion at Vesuvius. 

Herr Heinrich Freiherr Rausch von 
Traubenberg, the author of an article 
on this subject in a recent number 
of the Phystkalische Zeitschrift, spent 
several days at the Vesuvius astro- 
nomical station, making experiments 
upon the discharging power of the ionized 
air from the neighborhood of Vesuvius. 
The measurements were made by an elec- 
troscope of the same type as that used 
by Elster and Geitel. This was protected 
by a wide-meshed wire net, which al- 
lowed free circulation of the air. Within 
a room this apparatus showed a positive 
discharge rate of about one volt, and in 
a cellar, of about ten volts. On a castle 
in the neighborhood of Freiburg, with a 
light wind and clear weather, the dis- 
charge rate was between eight and 
twenty volts in ten minutes. The inten- 
sity of the initial charge for all of these 
measurements was 135 volts. The first 
day at Vesuvius, measurements were made 
on an open platform. The weather was 
clear and bright, and there was a fairly 
strong wind blowing from the direction 
of the crater. The tests were made dur- 
ing the afternoon. A position unpro- 
tected from the wind showed a positive 
discharge rate of 116 volts and a negative 
of 106 volts in ten minutes. At a position 
perfectly protected from the wind, a posi- 
tive discharge rate of fifty-one volts and 
a negative of fifty volts in ten minutes 
was observed. About six o’clock in the 
evening a positive rate of discharge 
of 100 volts and a negative of 475 volts 
in ten minutes was observed. The electro- 
scope showed such a rapid rate that ac- 
curate measurements were not possible. 
The effect appeared to be very different 
at different moments. The volcano was 
fairly active, giving out thick smoke 
clouds and much steam, which at night 
reflected the light from the glowing mass 
within the crater. The following day and 
the day after the work was interrupted 
by continued rain and heavy storms. An 
attempt to conduct experiments nearer 
the crater was unsuccessful on account 
of the explosions and the discharge of 
stones. One of the measurements, made 
in a cloud of steam and sulphur vapors, 
appeared to show a strong discharge rate, 
but this measurement could not be con- 
sidered reliable—Translated and ab- 
stracted from the Physikalische Zeit- 
schrift (Leipsic), May 15. 
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Reception at Johns Hopkins 
University. 

A reception and garden party were 
tendered at Homewood, Johns Hopkins 
University, Baltimore, Md., on Friday, 
June 5, from five to seven o'clock. This 
reception was held in order that the con- 
tributors to the endowment fund of the 
university might be brought together. 
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The Exchange of the Ashtabula Telephone’ Company. 


Description and Illustrations of a New Equipment at Ashtabula, Ohio 


HE Ashtabula Telephone Company 
| has recently reequipped its ex- 
change in respect to telephones 

and central office equipment, at Ashta- 
bula, Ohio, and has now, it is claimed, 
one of the finest exchanges in the state. 
This company was organized in 1896, 


1,800 lines, with an installed line equip- 
ment of 1,000 local common battery lines. 
There is also a separate position on the 
board, equipped for magneto rural lines, 
which class of service the Ashtabula Tele- 
phone Company has been recently cover- 
ing. As will be noticed in the illustra- 


vie NTT omy 


on a SS 


tion, is equipped with a duplicate of all 
toll-drope, as well as with the n 

trunks for handling the toll traffic during 
the day time. At night the toll service is 
switched from the separate toll-board to 
the switching position on the main board, 
so that the night force can handle the 
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Fie. 1.—LAMP SIGNAL, COMMON BATTERY, MULTIPLE SWITCHBOARD, ASHTABULA TELEPHONE COMPANY, ASHTABULA, OBIO. 


and is composed of the leading men of the 
city, and the growth has been so rapid 
that the exchange is to-day several times 
larger than was first considered possible. 

After having outgrown several switch- 
boards, as well as the outside construc- 
tion, a contract was placed with the 
North Electric Company, of Cleveland, 
Ohio, for a complete new equipment for 
its central office. The switchboard or- 
dered was of the lamp signal common 
battery, multiple type. This is shown in 
Fig. 1. 

This switchboard has a capacity of 


tion, the first or annex position is re- 


served for the necessary multiple jacks; 


the second or magneto position, generally 
known as “B” position, is equipped with 
fifty magneto drops, for taking care of 
the rural lines. The operator at this 
position has within her reach the multi- 
ple of every line on the entire switch- 
board. This position is equipped with 
party line signaling apparatus, so that the 
operator can selectively signal any of the 
subscribers on her section. 

The third position on the board, known 
as the “switching” or second “B” posi- 


entire traffic of the exchange at one point. 
The switching position is also equipped 
with busy back signals, so that any sub- 
scriber’s line, which is temporarily in use, 
can be easily reserved and held for 
any long-distance work that may be 
required. 

The next five positions, know as “A” 
positions and equipped with local lines, 


are arranged with 200-line equipments to 


each operator. This has been considered 
an unusual number of lines for one oper 
ator to handle, but the experience at Ash- 
tabula has demonstrated beyond a que 
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tion the claims that 200 lines can safely 
be handled by expert operators and 
give first-class service. While the service 
average per line on this exchange is above 
the average for its size, nevertheless a 
three-second service is maintained, which 
telephone men will readily concede is 
above the average results obtained. Each 
of the “A” positions is equipped with 
the necessary cord equipment, including 
party line keys and with supervisory sig- 
nals for each cord pair, so that the oper- 
ator can at all times tell automatically 
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listening taps and apparatus for the 
chief operator to handle the force work- 
ing under her. In addition to this her 
desk is equipped with observation lines, 
so that any lines needing special atten- 


tion can be covered. 

In Fig. 2 is shown the terminal room. 
Here are located the main and interme- 
diate distributing boards, as well as the 
relay racks. To the line side of the main 
distributing rack are brought all of the 
outside cables, while on the switchboard 
side are located the protectors. The in- 
termediate distributing board is also of 
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of Tennessee marble, mounted in a sub- 
stantial] iron rack, the panels being 
equipped with all fuses, switches, circuit- 
breakers and Weston meters. The work 
in the rear of the power board is very 
substantial and heavy, and would take 
care of the currents required if the ex- 
change were several times its initial size. 
Very heavy and substantial switches are 
used on this power board, the work be- 
ing designed to meet the most trying 
requirements. 

The entire power plant is in duplicate. 
The generators, Fig. 3, are mounted upon 
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Fia. 2.—THE TERMINAL Room, ASHTABULA TELEPHONE COMPANY, ASHTABULA, OHIO. 


whether a subscriber has answered a call, 
Whether either one has finished, and 
whether either one is demanding a sub- 
sequent call. In addition to this she can 
selectively signal any party line subscriber 
Pa whom she has occasion to connect. 
i 8 makes this board particularly at- 
ractive for work in exchanges of the 
character mentioned. 

The switchboard is of golden oak, 
mounted upon a substantial iron rack, 
i work being put into it in such a way 

at additions can be made without any 
changes in the wiring. 


The chief operator’s desk, which is not 


shown, is equipped with all the necessary 


the open iron rack construction and of the 
latest design. The relay racks on the right 
are strong and substantial, the relays 
being so mounted that all parts are ac- 
cessible. All relays are enclosed in indi- 
vidual dustproof cases. In this room is 
also located the wire chief’s desk, equipped 
with meters, switches, plugs, keys and all 
other apparatus necessary to enable him 
to test any of the lines in use in the ex- 
change. 

The most important part of common 
battery. central office equipment is the 
power plant. A very complete and elabo- 
rate power switchboard has been installed. 
This power board consists of three panels 


a pedestal which is filled with sand, 
taking away the noise and vibration ordi- 
narily incident to power plants of this 
construction. The charging machines are 


of the Holtzer-Cabot make, and are de- 


signed to work off of the various power 
plants available at this centre. The charg- 
ing machines are in duplicate, so that in 
the event of a breakdown of one power 
circuit the other is available. The ring- 
ing machines are manufactured by the 
same company, one being equipped to 
work off of the power circuit and the 
other off of the batteries. It will be 
noticed that each individual machine 
bears its number, which corresponds to 
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the switches and other apparatus on the handle the exchange for twenty-four hours lutely no charging induction. The storage 
marble power board. when running to its full capacity. The batteries are set in a separate room, in 
which ample provision is made for taking 
care of the fumes, by proper ventilation. 

The toll-board, which is situated in a 
separate room, is connected by a com- 
plete automatic trunking system in such 
a way that the signals between the toll- 
board and the main board are automatic; 
the toll-operator having complete super- 
vision over all toll-calls. 

The Ashtabula company has a branch 
exchange located at Ashtabula Harbor, 
the board being for 300 lines, on which 
is handled a great many party lines. This 
board is connected to the main exchange 
by several incoming and outgoing trunks 
having automatic signals, all trunks ter- 


Fic. 3.—THE POWER PLANT, ASHTABULA TELEPHONE COMPANY, ASHTABULA, OHIO. 


Fig. 5 shows the storage batteries, wiring to the cells is such that an indi- 
which are in duplicate, mounted upon vidual test at the power board can be 
angle iron racks of substantial construc- made of each cell, or each set of batteries 
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Fig. 5.—STORAGE BATTERIES, ASHTABULA TELE- 
PHONE COMPANY, ASHTABULA, OHIO. 
minating on the second “B” or “switch- 
ing” position. This gives a complete 
supervision of all trunk connections by 

the switching operator. 

In the installation of this equipment 
every precaution has been taken to give 
the operators and the force handling the 
trafic the most complete. equipment for 
the giving of modern service, and visitors 
who have inspected this exchange are loud 
in their praises. 

The Ashtabula Telephone Company 
erected its building, investigation proving 
this to be the most advisable course. The 
exchange is provided with workshop, in- 
spectors’ room, stockroom, operators’ re- 
oe tiring room, and everything necessary for 

Fic. 4.—THE Power BOARD, ASHTABULA TELEPHONE COMPANY, ASHTABULA, OHIO. the handling of the business. There are 

.' in addition to this the general office, di- 

tion. They are the chloride accumulator can be tested in unison. The power wiring rectors? room, as well as the counting 
type, and each set of ample capacity to is put in in such a way that there is abso- office. 
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x The Twenty-sixth Convention of the National Electric Light Association. 
o Proceedings of the Sessions Held at the Auditorium Hotel, Chicago, May 26, 27 and 28. 
ted bri- Bom Set, oli e 
mE SESSION. Electrical Engineers. Feeling that some of The necessity for closer relations with 
ies ae MORMING the proposed changes in the rules were im- other associations of kindred character was 
ae uis A. Ferguson, of practicable, objectionable and unfair to the shown by the joint work of the committees 
are a gana the: tiv 4 tl member companies of this association, your of the National Electric Light Association 
mae e Chicago, e ; enty- president communicated with the president and tho Association of Edison ILuminating 
an convention of the National Elec- of the American Institute of Electrical En- Companies, in the matter of the National 
= . ‘oht Associati ; order sineers, and urged postponement of favor- Electrical Code. The American Institute 
EL: tric Light ee ae to He able action on these changes until they of Electrical Engineers, whose membership 
a G; at 10.15 A. M., on iuesday morning. might be considered by the National Elec- is made up largely of purely technical men, 
sgr announced that it was expected that the tric Light Association. Tne request was may lay down some rules, or the National 


Hon. Carter H. Harrison, Mayor of Chi- 
cago, would have welcomed the delegates, 
but owing to business engagements he was 
unable to do so. In place of the address 
of welcome by the Mayor, Mr. Edward B. 
Ellicott, city electrician, forwarded the 
following resolution which had been passed 
by the City Council at its meeting on 
Monday, May 25: 


Wrereas, The National Electric Light As- 
sociation will hold its twenty-sixth annual 
meeting at the Auditorium Hotel in Chicago, 
beginning Tuesday, May 26, 1903; and 

WHeErReEas, Those attendiog will represent 
the electric light interests of this country; 
be it hereby 

Resolteed, That the members of this coun- 
cil wish the delegates a successful conven- 
tion, and authorize his honor, the Mayor, to 
extend to them during their visit the free- 
dom of the city of Chicago. 


On motion of Mr. Insull, it was ordered 
that a suitable acknowledgment of the 
oo be sent to the Mayor of the 
city. 
President Ferguson then delivered an 
address, saying, in part: 


The year just closing with this convention 
has been an unusually active one for the 
officers of your association, as there have 
been many important matters presented re- 
quiring their attention. 

Through persistent canvassing, the 
membership of the association has been in- 
crease:l in one year more than 225 per cent, 
until now we number in our active and 
associate membership list 532 members, 452 
of whom are active and eighty associates, 
besides twenty-six honorary members. The 
association has become in one year even 
more national in its character, and its im- 
portance and value are becoming more 
generally recognized. 

It has been customary in the past for the 
president in opening the convention to re- 
view the development of the art during the 
year, but we shall this year depart from 
the usual custom, following the suggestion 
of our president of last year. 

At the last convention there was con- 
siderable discussion on the subject of the 
relation between manufacturers and central 
Station companies, and I am pleased to re- 
wh that through our personal efforts in 

king up with the manufacturers individual 
cases as they arose, we have found all the 
to nufacturers willing to co-operate with us 
: all reasonable extent. We have been 
ery successful this year in handling several 
are of unfair competition, when they 
i ° been brought to our attention, and in 
: nstance where our assistance has been 
Pi loner have we failed in protecting the 

To of our member companies. 
een committee on standard rules for elec- 
called construction and operation has been 
nce an this year for unusually active 
Electri n connection with the “National 
aei cal Code.” Certain changes in the 
Äng for overhead construction had been 
Paih by ,2 committee ot the National 
were: Writers Electricat Association, and 
ie under consideration by a committee 

presenting the American Institute of 


granted, and your committee on standard 
rules for electrical constiuction and oper- 
ation was invited to attend the future joint 
meetings of the committees of th») National 
Underwriters’ Electrical Association and 
of the American Institute of Electrical 
Engineers. 

Two meetings were held in Boston, one 
in February and one in March, at both of 
which your committee and your president 
were in attendance and took an active part. 
Your committee took the position that no 
changes could be made in these rules with- 
out a meeting of the conference, consisting 
of revresentatives of all associations inter- 
ested in the subject, as follows: American 
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Mr. CHARLES L. Epear, Boston, Mass. 


PRESIDENT OF THE NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION. 


Institute of Architects, American Institute 
of Electrical Engineers, American Society 
of Mechanical Engineers, American Street 
Railway Association, Factory Mutual Fire 
Insurance Companies, National Association 
of Fire Engineers, National Board of Fire 
Underwriters, National Electric Light As- 
sociation, Underwriters’ National Electric 
Association. 

This position after considerable argu- 
ment, was sustained, and as a result of the 
efforts of your committee, assisted by the 
committee from the association of Edison 
Illuminating Companies and the American 
Institute of Electrical Engineers the un- 
derwriters removed many of the objection- 
able features in the proposed changes of 
the rules. 

The reestablishment of a conference— 
after an inactivity of five years or more— 
to finally settle all questions of rules of 
the National Electrical Code is of prime 
importance to tbe central station companies 
of the country, and it will prevent the 
establishment of rules by the underwriters 
which might seriously injure the electrical 
interests of the country and retard the de- 
velopment of the industry. 


Bureau of Standards maygadopt some stand- 
ards of measurement, which, while they 
may appear good irom a purely scientific 
standpoint, may be exceedingly bad from 
the business standpoint cf the members of 
this association. 

There is probably no piece of apparatus 
in the construction of the central station 
at the present time, the results of which 
are awaited with such keen interest by 
central station managers as the steam 
turbine. It seems wise, therefore, that we 
should not rest with the information given 
us at this convention, but we should ap- 
point a committee of three good mechanical 
engineers to follow the development of the 
steam turbine during the coming year and 
report the results at the next convention. 

There is a growing demand for electric 
power in factories, and it is important to 
central station companies that this busi- 
ness should be obtained for their service. 
Statistics showing the useful and econom- 
ical application of electricity in factories, 
together with costs at various rates per 
kilowact-hour, are not readily obtainable, 
and I would recommend the appointment 
of a committee of three men from different 
sections of the country, to gather statistics 
on “purchased electric power in factories,” 
and report at the convention, or sooner if 
found feasible. 


On motion of Mr. Doherty it was 
voted to refer the address of the presi- 
dent to a committee of three for con- 
sideration and report at a later meet- 
ing. 

President Ferguson announced that 
this committee would be appointed at a 
later session. 

President Ferguson announced that the 
secretary, Mr. James B. Cahoon, had been 
compelled to resign his office on account 
of ill health; that he had appointed Mr. 
Ernest H. Davis, of Williamsport, Pa., 
to act as secretary until the expiration of 
the term, June 1, 1903, when the in- 
coming president will appoint a perma- 
nent secretary. 

Secretary Davis read letters of regret 
at their inability to attend the meeting 
from the following gentlemen: C. F. 
Brush, Cleveland, Ohio; Professor Elihu 
Thomson, Lynn, Mass.; Thomas A. 
Edison, Orange, N. J.; Carl Hering, 
Philadelphia; C. H. Mortimer, secretary 
Canadian Electrical Association, Toronto, 
Canada; Professor Edward L. Nichols, 
Ithaca, N. Y.; Professor Henry T. Bovey, 
McGill University, Montreal, Canada; 
Professor J. R. Angell, president Univer- 
sity of Michigan; Professor Henry S. 
Carhart, University of Michigan; Pro- 
fessor E. A. Birge, president University 
of Wisconsin; Professor S. P. Brecken- 
ridge, professor of mechanical engineer- 
ing, Urbana, Ill.; W. H. Merrill, elec- 
trician National Board of Fire Under- 
writers, Chicago; C. M. Goddard, secre- 
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tary Underwriters’ National Electric As- 
sociation, New York; ex-President M. 
J. Francisco, Rutland, Vt.; William R. 
Harper, president University of Chicago; 
Professor Harris J. Ryan, Cornell Uni- 
versity, Ithaca, N. Y.; ex-President Edwin 
R. Weeks, Kansas City, Mo.; Professor 
A. E. Kennelly, Harvard University, 
Cambridge, Mass.; R. S. Kelsch, Montreal, 
Canada. 

The report of the Committee on Prog- 
ress was made by Mr. T. C. Martin, 
of New York. Some twenty topics were 
taken up in the report. The chief fea- 
tures of interest were the comparisons 
between our own industry and that of 
the gas industry; the introduction and ap- 
plication of the Nernst lamp; the possi- 
bilities and actualities of electric heating; 
the present inadequacy of electric motor 
drive; the possibilities connected with the 
steam turbine. 

Mr. Walter M. Anthony, of Chicago, 
read the report on “Office Methods and 
Accounting,’ upon which there was an 
extended discussion. 


TUESDAY AFTERNOON SESSION. 


The meeting was called to order at 2.10 
P. M., the first business of the session be- 
ing the paper by Mr. Sidney Hosmer, of 
Boston, entitled “Advantages to Be 
Derived from Consolidation of Electrical 
Interests,” which was read by the author. 
= Mr. Peter Junkersfeld, of Chicago, in 
discussing this paper said that the ques- 
tion of doing away with and shutting 
down the machinery in the existing sta- 
tions is better understood than formerly. 
In fact, with the present state of the art, 
this machinery in the old stations oper- 
ated during a few hours in a few months 
of the year, is worth just as much to a 
central station management as the equiva- 
lent capacity in machinery in a new sta- 
tion. The matter of reliability of service 
rendered is a point often disputed, 
whether or not with a large station we 
can secure and guarantee the same re- 
liability as formerly. That, of course, in 
a large station means a great deal better 
class of machinery and better class of 
construction work than has heretofore 
prevailed, and the reasons for which are 
obvious. Part of these, however, through 
the use of storage batteries, and the sub- 
division of the station, and the manner 
of controlling the service. He thought that 
this part of the proposition had been out- 
lined very clearly and that the tendency 
toward subdividing the station must 
inevitably grow. 

Mr. John W. Lieb, Jr., said he would 
like to emphasize one or two points that 
Mr. Junkersfeld had referred to; that is 
the influence of unproductive labor and 
secondary labor costs in the multiplicity 
of small stations, as against one large 
power plant. In advancing from a num- 
ber of small plants which have been sup- 
plying a system, to one central power 
plant, he thought that if these plants 
have been turned over, as is usually the 
case, without providing for the protec- 
tion of the current by tie lines and other 
precautions against failure of service, 
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it will be of extreme importance in 
a large centralized power plant to guard 
with more than usual care against failures 
and interruptions of service. While the 
liability to failure of transmission lines 
or underground systems is probably not 
as large as is often claimed, and the de- 
structive effects of high-potential are are 
not as severe as would perhaps be imagined 
on account of the lesser amount of cur- 
rent involved, yet the stability of the 
system as a whole, and the liability of 
surgings arising in the system, and the 
developing of resonant effects, are such 
as to make it necessary to use very un- 
usual precautions for protection against 
breakdowns, and in addition to the usual 
methods of duplicating paths followed 
by underground transmission lines, 
secondary connections should be estab- 
lished from station to station, to afford 
additional paths for assistance between 
distributing stations. It is probably true 
that the best arrangement and the relation 
of substations to such a true central sta- 
tion have not been fully developed; 
whether a single-bus or two-bus operation, 
as a usual thing, is the better, or the 
possibility of separation by means of 
switch-gear, or a still further separation 
into practically single-unit operation to 


a group of substations, the future only 


can say. But it is probable that sup- 
plying each substation through inde- 
pendent sets of feeders, following two 
courses and not having the central sta- 
tion in itself so arranged as to secure 
two-bus operation, will supply a reason- 
able amount of safeguard without de- 
tracting too much from the economies to 
be obtained from true multiple-bus oper- 
ating. 

There being no further discussion, the 
paper on “Boiler and Furnace Efficien- 
cies,” by Mr, A. Bement, of Chicago, was 
read. 

Mr. W. L. Abbott, of Chicago, said 
the question of boiler and furnace effi- 
ciency has been his hobby for several 
vears. He thought that a large proportion 
of the heating surface of the boiler is 
lying dormant, and that the remaining 
portion of the boiler; which is in service, 
is being overworked to such an extent 
that we get comparatively poor efficiency 
from the boiler; that is, in comparison 
with what we would get if the boiler 
were so arranged that all the heating sur- 
face was brought into use. He would 
state the proposition in another way— 
if all the heating surface of the boiler 
was brought into use, we could use the 
boiler to a much greater capacity with the 
same efficiency than we ordinarily do. 

Mr. John W. Lieb, Jr., of New York, 
said that the New York Edison company, 
in its Waterside station, has some of the 
furnaces equipped with the Roney stokers 
on which soft coal in mixture is used, 
and, three furnaces on which the No. 2 or 
No. 3 buckwheat is used, and while, of 
course, the grate surface required in the 
case of No. 3 buckwheat to get sufficient 
evaporation from the boilers is greater 
tian that in the case of the furnace usine 
bituminous coal, the commercial efficien- 


Vol. 42—No. 23 


cy of the furnace is very considerably 
greater in the furnace using No. 3 buck- 
wheat, with hand-firing; the evaporation 
being higher per dollar, including re- 
pairs and maintenance charges on the fur- 
nace and stoker equipment. Some years 
ago, in considering rates of evaporation 
and furnace efficiencies for hard coal con- 
ditions only, an estimate was made to 
determine to what extent it was desirable 
to force boilers using the steam sizes of 
hard coal. In the conditions that were 
prevailing in New York city at that time, 
which is some three or four years ago, a 
very large percentage of the total ca- 
pacity of the plant was called for but a 
small number of hours per year; if he 
remembers the figures correctly, some- 
thing like twenty-five per cent of the total 
capacity of the plant was called for con- 
siderably less than one hundred hours in 
the year. That being the case, it is possi- 
ble, in order to get the extra capacity 
during these short periods, to be able to 
sacrifice very considerable economies in 
order to obtain capacity, and under such 
conditions it has been found economical 
to force the boilers on these peak con- 
ditions, lasting such a small number of 
hours per year, to increase the evaporation 
from 80 per cent to 100 per cent above 
the boiler rating, giving rates of com- 
bustion of thirty, thirty-five and forty 
pounds per square foot of grate per hour 
by putting forced draught under the boil- 
ers of as much as one, one and one-half or 
two inches of air pressure, and under 
these particular conditions using anthra- 
cite grates, there was no inordinate or un- 
usual depreciation in the boiler or fur- 
nace, or in the tubes; and it was felt 
that the commercial efficiency of the fur- 
nace under these conditions was such as 
to make it worth while to do a very con- 
siderable amount of forcing during that 
small period. He would ask Mr. Bement 
whether the curves referred to are plotted 
fiom actual observation or not. 

Replying to a question, Mr. Bement 
said that the most economical capacity 
will be that point where the air supply 
is utilized so that with western bitumin- 
ous coal, which burns very fast, it will 
take more coal to utilize the air supply, 
and the capacity will be larger. The 
boiler people sometimes have trouble. In 
the West they can put in a plant which 
will give so much horse-power, and they 
try the same plant in the East and can 
not make it go with anthracite coal. With 
a large air supply, the larger the ex- 
cessive air running up the chimney. 
carrying away heat, it is better to put in 
the coal and make more fire. 

Mr. Alex Dow, of Detroit, said that 
he thought it was in order, in this 
connection, to accentuate the fact, as Mr. 
Licb found in New York, that a furnace 
can not be designed or a stoker selected 
which will give equal efficiency with coals 
radically different in their chemical prop- 
erties, such as the small size anthracite 
and the bituminous coals. He thought it 
also in order to accentuate the fact that 
there are many different kinds of bitum- 
inous coal. A furnace designed to give 
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the highest efficiency must, as the very 
first condition, have prescribed for it the 
kind of fuel it is to burn. You can not 


even exchange between two grades of. 


bituminous coal and get similarly good 
results. The free burning coals such as 
are used in the economy tests given by 
Mr. Bement, Wilmington coal and others 
of that class behave’entirely different in 
a furnace to the West Virginia coking 
coal. ‘They require different proportions 
of combustion chambers and different 
handling on the grates. It is recognized 
in hand-firing that the coking coals must 
be worked on the grates. It is recognized 
also that these free burning coals must 
not be worked too much, but fed with a 
definite thickness and allowed to flame 
freely. Coals with high carbon can be 
burned with a comparatively small com- 
bustion chamber, because the combining 
of the carbon with the oxygen is completed 
promptly, but long flame coais require 
high-combustion chambers. One of the ad- 
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to accommodate the manufacturer. Fre- 
quently consolidation of plants into large 
systems covering hundreds of square 
miles bring into one system transmissions 
using altogether different ratios, new and 
undesirable ratios, and are needed to inter- 
connect such systems. Again, all purchas- 
ers and consulting engineers do not as yet 
fully appreciate the advantages of stand- 
ard ratios, which advantages they share 
almost equally with the manufacturers. 
Nothwithstanding these discouraging 
aspects of the situation, there is much 
reason to expect improvement. New 
plants are constantly being started which 
are not tied to past practice, and 
gradually the reconstruction of the older 
plants will result in changes in the de- 
sired direction, provided the manu- 
facturer constantly keeps before the pur- 
chaser the desirability of so doing. As 
to the range to be covered by standard 
taps in large units, his experience shows 
ten per cent is usually sufficient; even 
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the centre and each transformer. It 
would appear that the feeder regulator 
rather than the transformer was the place 
to adjust for the variable drop in differ- 
ent feeders. ` The General Electric Com- 
pany has for some time made a consider- 
able portion of its smaller transformers 
with a one to nine or a one to eighteen 
ratio. This was not an attempt to allow 
for drop, but to give 110 volts or more 
for motors in plants having generators 
that would not admit of obtaining this 
voltage under full load. As 2,200 to 
2,400-volt generators become more 
common, the one to ten or one to twenty 
ratio will answer every purpose. ‘The 
speaker believes that a permanent adjust- 
ment of ratio by taps, except in the large 
units, operating on a line that always 
carries a considerable portion of its load, 
is to be avoided in that the adjustment 
can be right except for one condition of 
load, and is, therefore, not a real remedy 
for variable drop. If such a tap is used 


SOME OF THE ATTENDANTS AT THE CONVENTION OF THE NATIONAL ELECTRIC LIGHT AxgsOCIATION, CHICAGO, ILL., MAY 26, 27 AND 28. 


vantages pertaining to the tile furnace 
construction, is that it provides a hot, long 
and large combustion chamber for the 
free burning coal burned in Chicago and 
which seems to be used in this furnace. 
There would be an improvement, in ad- 
dition to the other advantages, simply 
from cutting off the cooling effect of these 
tubes. 

Mr. John S. Peck, of Pittsburg, read 
a paper on “Standard Transformer 
Voltages.” 

Mr. Moody, of Schenectady, N. Y., said 
that Mr. Peck’s paper dealt with a subject 
that is extremely attractive to the trans- 
former manufacturer. It is doubtful if 
many appreciate the possibilities of im- 
provement in this direction; for instance, 
the General Electric Company has, in the 
past ten years, manufactured some 18,000 
different transformers, which means five 
to six new designs per day. It is strange, 
therefore, that any attempt to reduce the 
demand for new ratios should be 
welcomed. The greatest obstacle to ac- 
complishing any substantial results is the 
record that is behind us. Hundreds of 
plants, many of them extensive, are using 
transformers having ratios which should 
not be duplicated, but it can hardly be 
expected that they will be thrown away 


this range means appreciably greater cost. 
With the fifteen per cent suggested, five 
per cent below and ten per cent above 
normal, there must evidently be ten per 
cent more turns and five per cent more 
cross-section in the transformer winding 
than if there was no such adjustment. 
Desirable as it is to minimize designs, 
we must not lose sight of the fact that 
special windings can be furnished in 
transformers much more readily than in 
other apparatus, and that the possible 
saving in the reduced number of designs 
is not great. Additional cost from ad- 
justment ratios can easily cdunterbal- 
ance this saving. His experience, on 
the other hand, is that five per cent steps 
are in most cases too rough an adjust- 
ment, but ten per cent range with two- 
and-one-half per cent steps has proved 
quite satisfactory, except where the ratio 
must be adjusted at different loads (as 
when supplying lighting rotaries) in 
which case much smaller steps and larger 
range are usually necessary. Turning 
now to the smaller transformers for light- 
ing, there seems to be less reason for ad- 
justable ratios; such transformers to give 
satisfactory regulation at the lamp must 
be operated from centres of distribution 
with a negligible or equal drop between 


to obtain a higher secondary voltage than 
normal instead of to allow for drop it is 
still objectionable, because when in use 
the core loss is approximately twenty per 
cent higher and copper loss ten per cent 
less than that for which the transformer 
was designed. In these days when so - 
much effort is made to obtain a trans- 
former of the highest possible “all day” 
efficiency, it does not seem desirable to 
so greatly distort a good design as to in- 
crease the all day losses twenty per cent. 
Interchangeable voltages obtained by 
means of series multiple coupling of either 
primary or secondary sections are un- 
questionably desirable for the manu- 
facturer and often for the purchaser as 
well. The extent to which it is best to 
carry such combinations only reaches its 
limit when the extra cost of so doing 
exceeds the saving following the reduc- 
tion in the number of designs. 

Mr. P. D. Wagoner, of Schenectady, 
N. Y., said there was one other point 
he wished to speak of in regard to the 
compensating for line losses on the 
smaller transformers used for ordinary 
commercial lighting, the use of the tap 
on the primary to give a higher secondary 
voltage, because the line drop in a long 
feeder ordinarily would be of service 
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during the full load portion of the day. 
This is three or four hours of the day. 
During the other twenty or twenty-one 
hours of the day we would obtain a volt- 
age much above that which is desirable 
for any lamp which might be turned on, 
and during that same period it would 
make the core losses eighteen to twenty 
per cent higher for the same reason. 

Mr. C. C. Gartland, of Sioux City, 
Iowa, thought that at the end of the line 
in taking advantage of the booster, that 
after the consumption of the line is 
lowered, the higher voltage would be a 
detriment to the line. It appears to be 
a question whether it would be practicable 
to adopt the tap. 

Mr. Wagoner said that in endeavoring 
to cover the higher voltage for a few 
hours of the day, for twenty hours of the 
day it would reduce the life materially 
of any lamp which may be connected. 

Mr. Lieb thought that Mr. Wagoner’s 
remarks and those of the gentleman who 
followed him did not affect the desir- 
ability of having three or four or more 
taps on such transformers as are used 
to reduce the primary voltage for rotary- 
current transformers. In those cases it 
is extremely desirable where the feeders 
are of such very variable length as they 
are, to cover large distributing territory, 
to have at least four or more such taps. 

Mr. C. F. Hewitt agreed with Mr. 
Lieb’s statement. He had found the 
second tap of very great value in long 
lines on which he fed motors in a com- 
bined lighting and motor load, in assist- 
ing in obtaining a fairly constant voltage 
on the lighting end of his system; and on 
the end of a long feeder carrying a motor 
load, on which the load is constant, he 
found the tap is valuable as it eliminates 
the necessity of adding more copper to the 
line, for the carrying of the load over a 
long period of time. In other words, it 
is found that in certain cases it does not 
pay to add additional copper to obtain 
the same voltage at the end of a long 
motor line as at intermediate points, and 
the additional tap comes in conveniently 
when the load is constant, and it does not 
make any difference when the motor -is 
not used whether the voltage is higher 
or not. 

Mr. W. G. Carlton, Chicago, stated 
that the Chicago Edison company has 
feeders varying in length from one to 
five miles, and did not see how it could 
operate without the different taps on the 
transformers, as long as it operates on a 
common bus as it does. In the air-cooled 
transformers it has had a little trouble, 
due probably to the method in which the 
taps were taken, which makes an ad- 
ditional source of trouble; but there is 
little trouble of that kind. Two trans- 
formers were lost from that reason. It 
is found necessary to have these taps to 
get the different voltages and take care 
of the regulation of the rotaries, other- 
wise it would be necessary to have ex- 
cessive regulator capacity on the rotaries. 

“The Application of Four-Ampere 
Series Arc Lamps for Street Lighting” 
was read by Mr. J. Henry Hallberg, of 
New York. 
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He sketched briefly the development 
of arc lighting, showing how the early 
system made use of high candle-power 
units which were found not to give satis- 
factory street lighting. The old ten- 
ampere lamp was followed by the six- 
ampere or half-arc, which gave more 
satisfactory service. The first instance of 
the use of these lamps for street light- 
ing was in New York city, in 1893. The 
author then described the system now in 
use in the city of Cincinnati, where four- 
ampere alternating-current arc lamps are 
arranged on alternate sides of the street 
and not further than 133 feet apart. The 
entire system operates on a three-phase, 
4,500 volt, sixty-cycle generator. The 
commercial efficiency of the system is 
over ninety-one per cent. The carbons 
are ten inches long and one-half inch in 
diameter and last 115 hours. The inner 
globe is opened at the base. There are 
4,500 lamps in use, and these are cared 
for by eight trimmers working on special 
tower wagons. The author’s experience 
with this plan shows that the open-base 
inner globe is more economical than the 


closed-base globe. A small reflector im- | 


mediately above the arc is beneficial, but 
a large metal reflector for the lamp is not 
necessary. Notwithstanding the large size 
of the carbons, regulation of the system 
is satisfactory, and on an average 
less than one-quarter of one per cent of 
the lamps is out. 

Mr. W. D’A. Ryan said there was no 
question but that the four-ampere lamp 
as compared with-the six-ampere lamp 
has advantages in distribution; that is 
to say, the greater distribution of the 
small unit more than compensates for 
the higher efficiency of the large unit, so 
that there is considerable gain in effective 
illumination on the street by the use of 
the small unit in places where plants are 
not limited by the enforced distance 
between the lamps, such as cross streets; 
and in many cases they would have to 
place the lamps independently of the 
wishes of the community. Where that 
consideration can be neglected the small 
unit has an advantage, although in his 
opinion further advantage would be 
gained by the use of a three-eighths inch 
carbon in place of a one-half inch carbon. 
With a one-half inch carbon, with the arc 
on one side, the light is practically three 
times as strong on that side as on the op- 
posite side, and the light on the arc side 
is out of balance to the violet. By use 
of the small carbon this is reduced to a 
considerable extent. 

Mr. P. E. Bertrand asked Mr. Hall- 
berg how the outages are figured. 

Mr. Hallberg stated that no lamp is 
allowed to remain out more than two 
hours. If a lamp is defective it is re- 
moved, as a general rule, inside of two 
hours and a new one put in its place. 
The Cincinnati Gas and Electric Com- 
pany never has a lamp out more than 
two hours, because the system is such that 
the men can get at the lamp after the 
police report it, and it is a rare case 
where such lamps are not reported. Most 
of the outs that he spoke of are due to 
lamps refusing to pick up, or the carbon 
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clamps failing to work; for instance, if 
the lower and upper carbons are not prop- 
etly clamped, not properly inserted per- 
haps, the resistance of the carbon cir- 
cuit will be too high and consequently 
the lamp will not pick up, or possibly 
there will be a broken globe or something 
of that kind. 

Mr. Bertrand explained his question— 
the number of lamps out multiplied by 
the time they are out is taken as the 
dividend, and the divisor the number of 
lamps burned multiplied by the total 
number of lamps burned by the company. 

Mr. Hallberg said that he based the 
percentage on lamps installed. Suppose 
you get 100 lamps out, out of 1,000 
lamps, that is ten per cent. We have 
about 4,500 lamps in operation, and these 
are about the average figures which he 
had given. That means we have be- 
tween twenty-five and forty trouble calls 
in a night in an installation of 4,500 
lamps. 

Mr. Bertrand asked what was the rel- 
ative illumination from a four-ampere 
and from a 6.6-ampere lamp? 

Mr. Hallberg said that this was a more 
difficult question to answer. He-ventured 
to say that the four-ampere lamp will 
hold its own. The amount of energy con- 
sumed makes no difference, and if it were 
not for the large investment in poles, 
lamps and fixtures, and the regulating 
devices, he believed the four-ampere 
lamps would in all cases prove satisfac- 
tory, if they were placed close enough 
together. That is a question difficult to 
answer, as opinions differ widely on the 
subject. 

Mr. H. C. Wirt had given considerable 
thought to the question of low-voltage 
series lamps, and it seemed to him the 
question is unsettled, that is, the relative 
light efficiency. When the standard cur- 
rents were adopted the field was open to 
any manufacturer to adopt these cur- 
rents, and it seemed to the people he is 
connected with that the 6.6-ampere 
system was about as low a street lighting 
system as could possibly be used. It was 
thought there might be a field for some- 
thing higher, and a 7.5-ampere lamp was 
adopted. With a four-ampere system, that 
means less current through the arc, and he 
would like to know approximately what 
the current through the are is. In his 
consideration he had thought when he 
had 4.4 amperes in the street he would 
get four amperes in the are, approxi- 
mately. He would like to know from the 
central station standpoint if the system 
is more economical or if the four-ampere 
system was adopted by permission of the 
city fathers; it would seem to him that 
if the return or revenue from so many 
kilowatts capacity output from the station 
is no greater with four-ampere arc, it 
would be an advantage to the central 
station to have a less number of lamps to 
take care of. It is a fine question of 
economy. If you get a small light unit, 
the cost of maintaining it is greater. 
The cost of wiring is an important factor. 
Assuming sixty lamps are run in one cir- 
cuit—and he considered that the limit to 
be used in street lighting—that gives 
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5,000 volts. The limit of another system 
is fifty lamps to the circuit. There is one 
objection to the enclosed system, that is, 
the volts per lamp are greater, seventy- 
five volts per lamp, whereas with the open 
arc it is forty-five volts, and the wiring 
is nearly duplicated in the street with 
the use of seventy-five volts. To increase 
the circuit by using the four-ampere 
lamp would be to give twice as many 
lamps at the same cost. He did not see 
where the economy comes in to the central 
station man. 

Replying to a question from Mr. Moody 
as to the cost of distributing light in Cin- 
cinnati with 4,000 four-ampere lamps, Mr. 
Hallberg said: “The higher the arc—it is 
necessary in the first place to locate the 
lamp a considerable height above the 
street. If you do not, you do not get the 
benefit of the horizontal rays or side light. 
Therefore, with a high-amperage lamp you 
sacrifice a considerable amount of light, 
due to the fact it is not placed high enough 
to get the full effect of the light. When 
you get down to the low energy method 
of illumination, you find by placing the 
lamps closer together you get more of a 
moonlight effect. The candle-power of 
the lamps is comparatively low, and the 
light is mellow and soft, so that, al- 
though the lamp hangs low, it does not 
seem to affect your optical nerves in any 
way, and when you get past the lamp, 
after having its rays in your face, you do 
not have any bad effects from the light. 
You can compare it favorably with in- 
candescent lamps. If you should place 
incandescent lamps in a straight row, 
you would have an ideal method of il- 
lumination. Of course their use is not 
practicable, for other reasons. The ideal 
illumination, in my opinion, is an il- 
lumination which is as uniform as possi- 
ble, obstructs the optical nerve as little 
as possible, and throws as small con- 
trasts or shadows as possible.” 

Another paper, not exactly on this sub- 
ject, but kindred to it, on the topic “Notes 
on Enclosed Arc Lamps,’ was read by 
Mr. W. D’A. Ryan. 


WEDNESDAY MORNING SESSION. 


The meeting was called to order at 
10.15 a. m. The committee on nomina- 
tions was announced as follows: Samuel 
Insull, Chicago; James I. Ayer, Boston; 
Charles R. Huntley, Buffalo. 

Secretary Davis announced the ap- 
pointment of the committee on the presi- 
dents address as follows: H. 
Doherty, Madison, Wis.; C. L. Edgar, 
Boston, and H. H. Fairbanks, Worcester, 
Mass. 

Mr. Charles F. Scott, president of the 
American Institute of Electrical Engi- 
neers, read a paper entitled “The Young 
` Engineer in the Electric Lighting Plant.” 

Within the past dozen years, power sta- 
tions using a great variety of machinery 
have sprung up, the proper care of which 
requires special training. While trained 
mechanics may be able to keep the ma- 
chinery running, they are not capable of 
making improvements. A central sta- 
tion property should have good technical 
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supervision and direction, and there is a 
false tendency to economize, which rates 
brains too cheaply, and fails to recognize 
and to advance the intelligent young man. 
The qualifications for a central station 
engineer are not simple. He must not only 
have the technical training, but must 
have had practical training as well. He 
necds to know not only what his station 
is doing, but what his station can do. 
While a duly technical training is of great 
value, the essential thing is the man him- 
self, his ability and his power of develop- 
ment. He must have tact and a large 
measure of horse-sense. The central sta- 
tion has taken an important place in 
modern affairs and the rate of develop- 
ment and expansion promises to continue. 
Questions of efficiency and economy are 
assuming new importance, and in con- 
nection with station management there 
are demands for ability in other lines 
which a man with engineering instinct 
and ability is often well qualified to meet. 
Fixperience in a small station should 
qualify a man for usefulness in a larger 
station. The rate of development of the 
electrical industries is rapid, more men 
will be needed and it should be the en- 
deavor of the association to do all it can 
to promote the development of the best 
apparatus, the best methods and the best 
men. 

Opening the discussion following this 
paper, Mr. W. B. Jackson, of Madison, 
Wis., said: “I would like to say a few 
words in connection with the paper Mr. 
Scott has just read and present a phase 
of the engineering subject to this asso- 
ciation, which I think is very apt at the 
present time. I think I can speak from 
the standpoint of one of the vounger en- 
gineers, and fully emphasize everything 
that Mr. Scott has said in his paper. 
There is one point that struck me es- 
pecially and which was brought out very 
beautifully in the paper, and that is the 
necessity of a broad knowledge on the 
part of the electrical engineer. As has 
been said by the writer of the paper, the 
electrical engineer can not be simply an 
electrical engineer; he must be an elec- 
trical engineer, he must be a mechanical 
engineer, at least must have all the 
broad principles of a mechanical en- 
gineer, and in the present day he must 
go one step further and have a general 
knowledge of hydraulics which are be- 
coming an important factor in electrical 
engineering work. To come to the young 
engineer more particularly, the point was 
brought out that the young engineer must 
know what overalls and grease and dirt 
are, but I think we should go one step 
further and bear in mind that the young 
‘engineer who goes into the dirt with his 
overalls and comes out and allows that 
dirt to remain upon him, loses his posi- 
tion; he drops back into the position of 
a mechanic or dynamo tender or engine 


tender. It is the young engineer who, as . 


has been said, can think on his feet, jump 
into the work, get himself dirty from 
head to foot and come out of the dirt as 
clean and fine appearing a man as though 
he had never been in it, or even a better 


811 


appearing man, is the one who will be 
successful. Such a man as that any man 
in the station is willing to follow to the 
ends of the earth, and such a man as that 
makes a very good impression upon every 
man he is working for. I have never been 
connected with the training of young 
engineers, but have been intimately in- 
terested in such work, and I have been 
impressed and pleased with the tremen- 
dous efforts that are being made by at 
least some of those who are training the 
young engineers, in teaching the man the 
necessity of being a man, and a Well 
rounded man, as well as simply being 
an electrician. The man who is com- 
plete, who has knowledge of electrical en- 
gineering, has knowledge of the gen- 
eral principles of mechanical, civil and 
hydraulic engineering, and has the 
manly qualities also, presents the dif- 
ference between what we may call an elec- 
trical engineer, truly, and the man whom 
we will have to ‘all an electrical me- 
chanic. The fact that not so very many 
years ago a man who knew a little of en- 
gineering, a little of electrical work, made 
an excellent man to take charge of an 
electric plant, does not apply in the least 
at the present day, and that is a reason 
we should so fully appreciate this paper 
which has been read before us this morn- 
ing.” 

Mr. John F. Gilchrist, of Chicago, said: 
“I believe that the young man who wishes 
to make progress in the central station 
business to-day should be very careful 
to see that he has a very broad grasp of 
the business, especially in the smaller 
companies. A man of the class which Mr. 
Scott describes and wishes to be de- 
veloped, is likely at a very early period 
in his career to be in an important posi- 
tion in the company, as regards the purely 
business end, as well as the engineering 
end. I think, so far as I have been able 
to judge, the engineering schools which 
are preparing men to take positions in 
central station companies should give more 
prominence to the business end; contract 
end; accounting end; the investment 
end; the basis on which the companies 
are formed, and the proper charging of 
all investment costs as against operating 
costs, to enable them to determine what 
the property is doing and whether it is 
doing as it should. I think there is a 
tendency on the part of the young tech- 
nically educated man to rather ignore 
these ends of the business, feeling that 
the all-absorbing part is the mechanical 
and the electrical end. We will grant 
that it is very important, and the engi- 
neering end is a class of information 
which can not be picked up, can not be 
obtained practically, but must be acquired 
in a technical school, whereas the busi- 
ness end may be picked up; but do not 
ignore the business end of the proposition, 
because that is certainly as important as 
the other.” 

Mr. James I. Ayer, upon invitation of 
the president, took up the discussion: 
“We appreciate the value of thoroughness 
in all the various branches of engineer- 
ing as well as the electrical; but it has 
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been quite a conspicuous thing, I think, 
to most employers, that all we hoped for 
from our technical schools has not de- 
veloped. A number of companies have 
had occasion to undertake to break in the 
young engineer and they have had many 
disappointments, due to the wrong idea 
with which the graduates have viewed the 
situation. They like to graduate from the 
school into an office, into an engineer’s 
office, into the office end of the business 
rather than into the mechanical end, the 
really practical end. I think most of us 
realize that the engineer’s training has 
only been started when he leaves college. 
He has had a fine preparation to fit him 
to be an engineer, but the practical side 
of the work, the actual mechantcal work, 
coming in contact with the real things 
themselves, he should have four or five 
years of work in the mechanical part of 
the business, during which time he would 
disregard in a large measure the fact he 
had been trained as’ an engineer, and 
would go to work as a mechanical man to 
learn mechanics practically, to learn his 
trade, in a word, and to acquire what 
would prove to be the most valuable part 
of his education. He would then be fitted 
to become an engineer, and if he is a 
man of average ability he will show up 
with something more than average ability 
in his life’s work, as compared with the 
engineer who goes into the office, who 
leaves off in the college and takes up work 
in an engineer’s office proper. We have 
got to know engineering as we know our 
alphabet, know it without having to dig 
it up when a problem strikes us. The 
fundamentals must be at our fingers’ 
ends. The young engineer can not be 
qualified to meet such conditions unless 
he actually handles the machinery in 
practical use and gets such knowledge. I be- 
lieve this is an important point and should 
be emphasized, because it is within ten 
years, hardly longer, since the college has 
graduated electrical engineers, and in fact 
to any extent mechanical engineers, and 
the necessities of the situation are not 
fully realized by many. I am sure m say- 
ing this I only reiterate experience of 
most of the gentlemen in this audience. 
The young engineer does not appreciate 
it in that way. I have employed a dozen 
oraduates, and have tried some for a year 
and some for two years, and have been 
unable to get results which would be satis- 
factory to them or satisfactory to me, and 
it has been a great disappointment be- 
cause they started at the wrong end. They 
wanted to start in the office, and it is not 
the place.” 

Mr. J. W. Lieb, of New York, then 
spoke as follows: “I believe that the 
proper course to develop the electrical 
engineer who will at the same time be 
ftted to take upon himself the general 
duties of the management of the prop- 
erties as they develop to-day, necessitates 
first a grounding and a development as 
a mechanical engineer, with the electrical 
features subsequently superimposed. I 
think that the purely electrical courses, as 
they are organized to-day, are apt to 


id 


“evelop electricians and not electrical 
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engineers, and that as a result the 
product of these courses are apt to find 
themselves, soon after graduation, called 
upon to handle broad mechanical engi- 
neering problems, and they are handicap- 
ped by an insufficient grounding, 
familiarity and experience with the me- 
chanical engineering end of this training. 
I believe that the proper course to pursue 
for the training of the electrical engineer, 
to enable him to cope with the modern 
requirements, is to give him a thorough 
grounding in mechanical engineering, 
and that, incidentally, as a part of the 
curriculum, electrical work, and then 
superimposed upon that one year of 
specialization in electrical engineering 
work. I think that the result would be 
the development of a higher class of en- 
gineering ability. One of the gentlemen 
has referred to the desirability of broader 
aims on the part of the engineer. I think 
that is extremely important, and I think 
that is the direction in which the engineer 
is apt to be open to criticism, that he 
looks upon the problems which are pre- 
sented to him, from time to time, from 
too narrow, too restricted a point of view, 
leaving aside the important business re- 
lations which are a necessary element. I 
think also that what is needed perhaps 
in a larger measure in the present prod- 
uct that is presented to the companies 
requiring engineering assistance, is a de- 
velopment of common sense. If there 
could be a chair of common sense estab- 
lished in connection with a good many of 
our curricula, I think they would find 
a large field for endeavor. Another point 
that Mr. Scott has touched upon is the 
inability of the young engineer to prop- 
erly present his ideas in a clear, concise 
form, so as to convince his employers of 
the strength and cogency of the argu- 
ments which he presents; and there is 
nothing which so handicaps the young 
engineer as ill-digested, loosely, not 
clearly, presented reports; and it should be 
the aim of the young engineer to qualify 
himself somewhat along lines which will 
enable him to make a strong presentation 
of the problems so as to impress the 
employers of the cogent reasons of the 
faith that is in him.” 

Professor H. E. Clifford, of Boston, 
presented his views as one who has been 
for a number of years past connected with 
the training of young men for the elec- 
trical engineering profession: “I have been 
interested in listening to the expressions 
of opinion this morning on the proper 
training for an electrical engineer. I 
think it would be .of the greatest ad- 
vantage to those teaching in te technical 
schools of the country if we could, from 
time to time, have from you, from organi- 
zations of this character, some expression 
of opinion as to your needs, as to the 
failings, as to the deficiencies of the 
young men who graduate from our tech- 
nical institutions, and who come to do 
your work. I have been looking for a 
great many years for such an expression 
of opinion, and I must say, with a good 
deal of regret, that it has yet to come 
to me. It is so easy to criticise the 
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finished product, but what we want to 
know is the reason why that finished prod- 
uct is unsatisfactory, so that we may be 
able to make the correction in the makin 
of the product itself. We want to know 
while we are training our engineers, 
what they are going to need when they 
go out into the world, and the only way 
we can discover it is for some of us to 


- come to conventions of this sort, or for 


you to take up the matter and to express 
in formal shape your conviction as to 
what our technical graduates need. I 
have been much interested in what Mr. 
Lieb had to offer in regard to a sound 
mechanical foundation for an electrical 
engineer. I heartily second his opinion, 
and it is precisely that sound mechanical 
foundation which we try to give our men 
at the Massachusetts Institute of Tech- 
nology. I appreciate what he has to say 
in regard to the chair of common sense, 
but am inclined to think that common 
sense, on the whole, is born, not made. 
It is very difficult to instil common sense 
into a man who does not possess it, or its 
essentials. You must appreciate that in 
any electrical engineering training, the 
subjects which are given are selective. In 
the brief four years which are devoted in 
most technical schools to the preparation 
of an electrical engineer, so far as his foun- 
dation work is concerned, there is such a 
vast amount of material which must be 
touched on, and this is ever increasing 1 
quantity, that it becomes the province of 
the governing body of the institutions of 
learning to decide on just the things 


which in this brief time will best con- | 


duce to the future success of the men who 
graduate. It is for this reason that I say 
again I wish we might, in our technical 
schools, have some expression of opinion 
from time to time from the National 
Electric Light Association as to what they 
have found lacking in the graduates of 
the technical schools of the country to 
enable them to carry on their work suc- 
cessfully. With regard to the remarks of 
Mr. Ayer, I think there is a better atti- 
tude among students in regard to begin- 
ning on the mechanical rather than the 
office side of electrical work after gradu- 
ation. I am inclined to think, so far as 
the students with which I am brought 1D 
contact are concerned, that it 1s due to 
the influence of the alumni in sending 
back to us, as they do occasionally, an 
account of their own experience of the 
things which they would like to have suc- 
ceeded in in the work in the particular di- 
rection they are following. But I think 
you must all agree, if we could have the 
opinion from a body of men who are 
actively interested in increasing the de- 
velopment, increasing the development of 
the electrical interests of the country, as 
to what qualifications are expected m the 
students, we as teachers should be in a 
much better, a much sounder and 4 much 
happier position in turning out the suc 
cessful technical gradute.” 

Professor W. L. Robb, of Hartford, 
Ot., said that one thing which a 
his attention was the fact that nearly 
all the speakers from the central station 
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standpoint paid a compliment to the tech- 
nical schools, and they all seemed to ex- 
pect perfection in the young graduate of 
twenty-one. This can not be expected. 
If a young man is taken fresh from a 
technical school, no more can be expected 
from him than the hospital does from the 
young graduate of a medical school. It 
is only after years of experience that he 
becomes an engineer, as only in after 
years does a graduate of a medical school 
or law school become a physician in the 
true sense, or a broad lawyer. He agreed 
with what Mr. Lieb said about special- 
ization. He thought technical school 
graduates ought first of all to be engi- 
neers, and after later practical experience 
they can become electrical, mchanical or 
civil engineers. Certainly any electrical 
engineer should have a broad foundation, 
not only in mechanical principles and 
electrical principles, but in civil engi- 
neering. Some of the first problems he 
will come in contact with, in passing on 
the design of structures and strength of 
material, will be problems which apply 
particularly to the department of civil 
engineering. 

Mr. W. M. Anthony, of Chicago, 
thought that the greatest handicap to the 
young men going into the central station 
was the attitude of the station managers. 
They bottle up most of their information 
and label the bottles “poison.” Until 
they are willing to take the labels off the 
bottles and show what is in them we can 
not complain of the technical training 
which the young man receives at any 
technical school. They come from the 
schools well equipped, and if they are not 
given a chance to display their ability, it 
is not their fault. The college people 
give them a better chance than the 
station managers do after the students 
graduate. The manager’s office, the 
superintendent’s office, and everything 
about the plant should be wide open to 
the employés of the plant along the lines 
of giving them necessary information re- 
garding its workings. Take the book- 
keeper in and give him some knowledge 
of the dynamo. The auditor’s office 
should be open to the electrical engineer 
and he should be taken into its confi- 
dence, and he will get an idea of the com- 
mercial value of the dollar. The point 
he wished to make was: that the station 
managers themselves take an attitude 
toward the young men that is more of a 
handicap to the young engincer than all 
the colleges put together. 

Professor W. E. Goldsborough, of La- 
fayette, Ind., said: “ I have been inter- 
ested in what has been said about the 
young engineers. As I come in contact 
with them a great deal, I do not like to 
let pass the opportunity of presenting a 
few thoughts which have been brought 
home to me strongly. Professor Robb 
has said that engineers should be broad 
engineers. I think no one will agree with 
him more thoroughly than I. At Purdue 
University I made a strong fight to have 
retained in the electrical course all of the 
civil and mechanical problems possible; 
but unless a sentiment develops in this 


ELECTRICAL REVIEW 


country which will give us about two 
more years in which to educate young 
men, it will be impossible for us to make 
them broad engineers, and give them the 
amount of special training that they will 
need to meet the demand which will 
be made on the engineering profession. I 
say this condition will exist, where these 
trained experts will be required more and 
more, and it is almost upon us now. The 
telephone industry is going through the 
process; they are beginning strongly to 
feel the need of able technical minds in 
handling their business and developing 
economies. I was told of a station which 
is going to have a 100 per cent load 
factor and get ninety per cent out of the 
coal used. No man can go out and try 
to do that who is not technicallv edu- 
cated. He must be able to see theoret- 
ically much further than the practical de- 
mands of every-day life require. The 
man who can see the ultimate way, the 
real way, the exact way of doing the 
thing, can afford to take short cuts. If 
I know the accurate way of doing a thing 
I can take a short cut, using good judg- 
ment. If I do not know the right way 
in which to do things, and then resort 


to makeshifts, I am weakening my posi- . 


tion and am apt to fall into errors which 
will prove detrimental to the undertaking 
I am engaged in. It is impossible for 
any man at the present time to round 
up and fully digest all the knowledge 
pertaining to civil, mechanical and elec- 
trical engineering in four years. It is 
perfectly impossible for any man to do it. 
In my judgment the young engineer of 
the future will have four years of general 
engineering training along all lines, and 
then he should have two years of special- 
ized training.” 

The next paper was read by Mr. John 
W. Ferguson, of Chicago, entitled “Tact- 
ful Relations with Customers.” 

This subject 1s an important one, as 
it strikes directly at the income of the 
central station company. The success of 
a lighting company depends upon the 
popularity, or lack of it, of every one con- 
nected with the company. The perfunc- 
tory performance of duties never pro- 
duces preferment. It should be the aim 
of every one connected with the company 
to maintain friendly relations with custo- 
mers. A solicitor should be chosen to 
represent in the true sense the affairs of 
the company. Finesse and diplomacy are 
qualities every solicitor should cultivate, 
but never at the expense of good faith. 
In the long run, it is sincerity that wins 
the business and holds it. A customer 
ignored is a customer antagonized. 
Whatever the consumer needs, the com- 
pany should give him, what he thinks he 
needs should be found for him, what he 
has no way of knowing he needs should 
be shown to him, for the commercial de- 
velopment of the city and the financial 
advancement of the company. 

The discussion following this paper was 
extended and interesting. Mr. Leon H. 
Scherch, of New Orleans, La., told of a 
pecnliar condition of embittered relations 
with a customer through an inadvertant 
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romark of a telephone boy in the em- 
ploy of his company, and emphasized the 
need of great care in dealing with pa- 
trons. Mr. J. F. Gilchrist, of Chicago, 
thought that too often while the men at 
the head of companies realized the im- 
portance of tactful relations with con- 
sumers, they know but little of the detail 
of handling them. Mr. Arthur Williams, 
of New York, said it was gratifying to 
see that electrical men all over the coun- 
try were giving more attention to the 
question of “commercial engineering.” 
The discussion of this paper was also 
participated in by Mr. C. S. Rogers, of 
Youngstown, Ohio; Mr. Wm. M. Anthony, 
of Chicago; Mr. C. L. Wakefield, of 
Dallas, Tex.; Mr. G. W. Brine, of Atlanta, 
Ga.; Mr. E. F. Phillips, of Detroit, Wis., 
and Mr. C. M. Lewis, of Bellevue, Ohio. 

The next paper, on the “Attitude of 
Employer Toward Benevolent Insurance 
and Educational Associations Among Em- 
ployés,” was read by Mr. Arthur Williams, 
of New York. 

Mr. H. C. Wirt asked Mr. Williams if 
in the investigation of this subject he 
had found any opposition on the part of 
the employés to the societies. A friend 
of his devoted some attention to this sub- 
ject and in several cases he found that 
the employés made the statement they 
would prefer to have the additional salary, 
and would prefer to make their own 
savings to provide for old age. In Ger- 
many employers are compelled by law to 
make provision of this kind. He would 
like to know if Mr. Williams looked into 
that situation. 

Mr. Williams had not found that there 
is any objection on the part of the men 
to the additional payments made to these 
socicties, because they are entirely volun- 
tary and they get a great deal more than 
they take. He knew of no company which 
required any employé to join a benefit 
organization, unless it was his desire to 
do so. The organizations are composed 
entirely of the employés and are in some 
cases assisted by the executive manage- 
ment of the corporations. In every case 
that he had come across, joining the or- 
ganization was entirely voluntary with 
the employé. Pensions, however, are ad- 
ministered entirely by the employers and 
are given to each employé whether he be- 
longs to the benefit organization or not. 
There is no necessary relation between 
the sick and insurance benefit organiza- 
tion and the pension system. ` 

President Ferguson read by title a paper 
prepared by Mr. W. D’A. Ryan, entitled 
“Light and Illuminating Engineering.” 
This paper was not on the programme, 
but owing to the large number of papers 
and the time it would take to present 
the paper in full it was not possible to 
have it read. 

The meeting then adjoined until 2 P. M. 


WEDNESDAY AFTERNOON SESSION. 
President Ferguson called the meeting 
to order at 2.10 P. M., and announced the 
first paper of the afternoon session to be 
“First Aid Appliances,” by Dr. J. D. Mc- 
Gowan. 7 
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This paper gave some sensible instruc- 
tions for the assistance which might be 
rendered to an injured person before the 
arrival of a physician. A box was shown 
which contained most of the necessary 
article ond appliances, and methods of 
treating different injuries were explained. 
In case of electric shock the patient 
should be placed in a quiet place, wrap- 
ped in warm material and heat applied 
to the entire body. Where respiration 
has ceased artificial respiration should be 
kept up for hours before giving the 
case up. 

A great deal of interest was manifested 
in the discussion of this subject. Mr. 
J. W. Lieb, Jr., presented a communica- 
tion which was incorporated in the min- 
utes of the meeting. Mr. H. J. Gille said 
it would be a wise plan for the association 
to consider the matter of publishing the 
paper for distribution to the employés of 
all the companies represented. Upon 
motion this proposal was carried. Dr. 
McGowan answered several enquiries as 
to the nature of losses and the emergency 
treatment of special cases, and sug- 
gested that if it was insisted that em- 
ployés handling dangerous apparatus wear 


rubber gloves much trouble could be. 


avoided. 

The next paper taken up was by Pro- 
fessor William Lispenard Robb, of the 
Rensselaer Institute, N. Y., on “Steam 
Turbines.” 

In opening the discussion on this paper 
the president called upon Mr. W. L. R. 
Emmet, of Schenectady, N. Y. 
~ During his remarks, Mr. Emmet said: 
“Turbines may be made in any num- 
ber of steps; that is, the total work of the 
steam may be divided into any number 
of elements, each fraction of the total work 
being used to impart velocity to the steam 
once. That is, we can use the whole 
power and discharge 4,000 feet a second, 
or use half power and discharge 2,700 
feet per second, or quarter power and dis- 
charge 1,900 feet per second, or one- 
sixth power and discharge at some lower 
speed. Each number of discharges is a stage 
and separate set of nozzles, and allow the 
steam to be used over again, all the losses 
being collected and put into the nozzle, 
all the leakages of waste heat being all 
combined again and put in the nozzles 
and blown against a new set of line of 
buckets.” Referring to the question of 
superheat, he said: “The effect of super- 
heating in steam turbines is different with 
different turbines. If it is allowed to blow 
out of a nozzle without doing work it 
superheats itself, to a certain degree; that 
is, the power in the steam first takes the 
form of motion, and then comes to rest 
bv impact with the air, and the difference 
of energy between the pressure of exhaust 
and the initial pressure takes the form of 
heat, and that energy superheats the 
steam. Consequently, in a turbine, if the 
turbine is inefficient, and it has little or 
no work, the steam from the exhaust has 
all its residual energy in it, which will 
take the form of superheat. If the tur- 
bine were ideally efficient, of a perfect 
theoretical efficiency, there would be a 
large amount of moisture in the steam, 
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even if the steam were dry when it en- 
tered. The reason is as follows: Steam 
in expanding in a steam engine does not 
follow, simply, the adiabatic law. It at- 
tempts to follow the law, but as the tem- 
perature falls to a point at which water 
vaporizes at the given pressure, the water 
is condensed and released, and the latent 
heat in the water released goes into steam 
as expansive force and maintains the 
temperature of the steam, and the tem- 
perature of steam as it expands falls by 
a different curve from that which air 
would fall by, so that a large proportion 
of the work done by steam in expansion 
in engines or turbines is done by virtue 
of the latent air in the portion of water 
liquefied in the process.” 

The discussion on the turbine was post- 
poned until the next session of the con- 
vention, and the convention adjourned 
at 4 P. M. until Thursday morning, in 
order to give the delegates an opportunity 
to visit the new station of the Chicago 
Edison company, and to inspect the tur- 
bine about to be installed in that station. 


THURSDAY MORNING SESSION. 


President Ferguson called the meeting 
to order at 10.15 A. M. 

The first paper, on “District Steam 
Heating,” was read by Mr. John W. 
Glidden, of DeKalb, Ill. 

The report stated that there are about 
100 heating plants in the United States 
using this system. About ten of these 
are live steam heating plants, about two- 
thirds of the remainder use exhausted 
steam and one-third hot water. Enquiries 
were sent out to these plants asking for 
information, but the returns were meagre. 
Some of the heating companies reported 
considerable revenue, but the greater 
number did not seem to know what they 
were doing. The committee suggested that 
a permanent committee be appointed to 
work continuously at the heating busi- 
ness, as this would be the only way in 
which reliable information could be ob- 
tained. 

Mr. C. R. Maunsell, of Topeka, Kan., 
said there was no doubt whatever that 
there is a manifest demand for the steam 
business. In his town the demand 
greatly exceeds the capacity of the com- 
pany. They have had very nice returns 
from it in a financial way, not only from 
the heating business, but in the results 
of the lighting and power business. 

After considerable discussion a mo- 
tion was carried to appoint and provide 
for, financially, a permanent committee 
to secure data on this subject. 

Further discussion on the steam tur- 
bine was then taken up by Mr. J. W. 
Glidden, Mr. Maunsell, Mr. J. C. Gil- 
lette, Mr. Harold Alwert, Mr. Edwin 
Yawger, Mr. George S. Carson, Professor 
H. E. Clifford, Mr. H. J. Gille, and Mr. 
M. W. Hanks. 

The next paper was read by Mr. Alex- 
ander Dow, of Detroit, Mich., on “Salt 
as a By-Product.” 

In this paper the author calls attention 
to many deposits of salt throughout the 
countrv and suggested that the exhaust 
steam in electric lighting plants might 
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be used to evaporate brine. Some of the 
problems connected with this work were 
discussed in the paper. 

As this paper waa rather novel in its 
nature there was no discussion, and the 
next paper, by Professor H. E. Clifford, 
of the Massachusetts Institute of Tech- 
nology, on “Some Fundamentals in 
Photometry,” wasa taken up. 

Professor Clifford spoke for the plac- 
ing of photometry on an absolutely scien- 
tific basis. He cited experiments with a 
number of photometers and said that of 
the Bunsen, Kruss-Bunsen, Lummer- 
Brodhun, and the Joly, the Bunsen gave 
the best service in the hands of the stu- 
dent. He took up the question of the 
Nernst lamp as a standard, and also de- 
scribed an experiment with Nernst lamps 
and blue and yellow discs on the Pur- 
cinge effect, and its bearing on the rating 
of lamps 

President Ferguson called upon Pro- 
fessor C. P. Matthews for his report on 
the “Investigation of Photometric Values 
of Arc Lamps.” 

The committee decided to take up 
something besides are light work this year, 
and attention has been given to the 
Nernst lamp, Welsbach mantle burner, 
and open gas flame. 

Professor Matthews exhibited the in- 
tegrating wattmeter invented by him, ex- 
plaining its operation. 

Mr. Arthur Williams, of New York, 
read the next paper, which was entitled 
“Decorative and Sign Lighting.” 

These three papers were discussed by 
Professor W. E. Goldsborough, Mr. M. W. 
Hanks, Mr. R. W. Rollins, Mr. W. D’A. 
Ryan, Mr. Arthur Williams, Professor 
Matthews, Professor Clifford, and Pro- 
fessor D. C. Jackson. 

The meeting adjourned until 2.15 P. M. 


THURSDAY AFTERNOON SESSION. 


The first paper was read by Mr. William 
Cooper, of Cincinnati, Ohio, on “Rela- 
tive Advantages of Electrical and Me- 
chanical Methods of Variable Speed Con- 
trol for General Power Service.” This 
paper was discussed at length by Mr. A. 
W. Lloyd, of Chicago; Mr. H. M. Lyman, 
who presented a communication on the, 
subject; Mr. H. J. Gille, Mr. Arthur 
Williams, Mr. J. W. Lieb, Jr., Mr. F. W. 
Bowen, Professor Morgan Brooks, Mr. C. 
W. Coiner, Mr. H. T. Hartman, Mr. 
Frederick J. Pearson, Mr. F. E. Smith, 
Mr. Harold Alwert and Mr. Cooper. 

The next order of business was the 
reading of the report by Mr. Robert L. 
Elliot, of Chicago, on “The Theft of Cur- 
rent.” . 
With the rapid growth of electric light- 
ing companies and the consequent ever- 
increasing network of wires emanating 
from them, there are opportunities for ob- 
taining current fraudulently. Methods 
adopted by the offenders are: tapping the 
wires before they reach the meter, intro- 
ducing various articles into the meter- 
case or tampering with the connections in 
such a way as to make the meter indicate 
falselv. Constant and careful inspection 
by employés is necessary to detect theft, 
and in all cases where the inspector dis- 
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covers any suspicious conditions he should 
report the matter to the office without 
changing them in the least. Where the 
connections are tampered with, a record- 
ing voltmeter will often show at what 
time of the day this is done, and thus lead 
to detection. Where the meter is inter- 
fered with, a separate meter should be 
placed on the same circuit and in such a 
position as not to excite suspicion. Sug- 
gestions were made for points which 
should be covered by a satisfactory law 
against this crime and a number of pre- 
cautions were given for preventing in- 
terference with the meter. 

Several speakers joined in the discus- 

sion of this paper, detailing methods of 
- theft and means for avoiding a con- 
tinuance of loss from this source, includ- 
ing Mr. P. H. Bartlett and Mr. J. F. Gil- 
christ, and several points with regard to 
the law in this case were raised. 

Mr. L. G. Van Ness, not being present, 
his report on “Unaccounted-for Current” 
was postponed, and Mr. H. T. Hartman, 
editor of the “Question Box,” was in- 
troduced, and read the introductory. 

Mr. Hartman took the chair and called 
for the report on the president’s address, 
which was presented by Mr. Brady, as 
follows : 

“National Electric Light Association, 
Gentlemen—The committee to which the 
excellent introductory address of your 
president was referred for report on the 
suggestions contained therein beg to make 
the following recommendations: 

“(1) That a committee of three engi- 
neers be appointed by the president to re- 
port to the next annual meeting on the 
development of the steam turbine, and 
this committee further recommend that 
said committee be authorized to expend 
a sum not to exceed $1,000 in the investi- 
gation of the subject. 

(2) We further recommend that a 
committee of three members be appointed 
by the president in accordance with the 
following recommendation contained in 
the president’s address: ‘I would recom- 
mend to you, therefore, the appointment 
of a small committee of forceful men to 
watch the movements of other kindred 
bodies and engineering societies, to con- 
fer with them from time to time and to 
promote a closer relationship with them, 
so that their actions may not be an- 
tagonistic to the members of this asso- 
ciation.’ 

“(3) That a committee of three from 
various portions of the country be ap- 
pointed to collect information and report 
to the association at its next meeting. 

“The committee further wish to urge 
the continuation of a Progress Editor, 
and other reports on special subjects; also 
the continuation of the Question Box in 
its present form, which seems to fill all 
requirements and to result in a saving of 
time as against the former method. 

“In conclusion, the opinion of the com- 
mittee, to which the president’s address 
was referred, is that the address is 
of such general interest that it should be 
printed and distributed to the members 
of the association in pamphlet form. This, 
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therefore, your committee would recom- 
mend.” 

On motion the report of the committee 
was adopted and the special recommenda- 
tions of the report were authorized. 

The meeting then adjourned to execu- 
tive session. 

In the executive session an amendment 
to the constitution and by-laws was 
adopted, making the dues of associate 
members $20. This simply corrected 
an oversight in omitting the dues of as- 
soclate members from the amendment 
adopted at the Cincinnati convention. 

The report of the Committee on Nomi- 
nations was presented and the following 
named gentlemen were elected as officers 
for the ensuing year: 

President, Charles L. Edgar, Boston. 

First vice-president, S. B. Livermore, 
Winona, Minn. 

Second vice-president, John W. Lieb, 
Jr., New York. 

Members of Executive Committee for 
three years: Louis A. Ferguson, Chicago; 
H. A. Bottomley, Fall River, Mass.; 
Alex Dow, Detroit. 

President-elect Edgar was escorted to 
the chair, and President Ferguson con- 
gratulated the association on its wise se- 
lection of a president, and extended his 
best wishes to President Edgar for a suc- 
cessful administration. 

President Edgar replied: “Gentlemen of 
the National Electric Light Association, 
I thank you for this honor. I recognize 
that it is an honor to be made president 
of this association. It was my good for- 
tune to be vice-president in 1890. It is 
impossible to describe the difference be- 
tween the meeting of the association in 
1890, at Cape May, and 1903 at Chicago. 
I recognize I have a hard row to hoe. 
Each president naturally desires to make 
his meeting somewhat better than the 
previous one; and I know you will all 
admit I will probably not make the meet- 
ing next year anywhere equal in interest 
and importance to that through which we 
have just passed. I do not know that I 
can say a word more to emphasize it than 
that the success of this meeting is due to 
Mr. Ferguson. We all feel it, and we hope 
he appreciates the fact; that we know he 
as president has done more to promote the 
interests of the National Electric Light 
Association than any previous president.” 

On motion of Mr. Scovil, a vote of 
thanks was passed to the retiring presi- 
dent, Mr. Ferguson. 

Mr. Ferguson expressed his appreci- 
ation of the association’s sentiment, and 
his thanks for the attention which had 
been given to the papers, and for the 
assistance which had been afforded him 
during his admistration. 

President Edgar announced that a 
paper had been sent to the convention by 
Professor Elihu Thomson, on “The De- 
velopment of the Electric Power Station.” 
A paper on “A New Form of Arc Light 
Photometer,” by R. R. Lawrence, was 
read by title. . 

The report of the treasurer was pre- 


sented, and showed the following finan- 
cial transactions during the year : 
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Receipts, including balance, 1902.... $17,001.52 
Disbursements. .................000: 8,439.55 


Balite cosis sc tenaaa $8.651.97 

In connection with the report of the 
Committee on Standard Rules for Elec- 
trical Installation, the following resolu- 
tion was passed : 

Resolred, That a vote of thanks be tendered 
the committee for its diplomatic and effective 
cfforts to secure a reasonable and practical set of 
rules ; 

That the association expresses its appreciation 
of the importance of cooperation with the 
National Board of Fire Underwriters in work 
where mutual interests are involved, and that it 
recognizes the value of the results obtained since 
there has been such cooperation ; 

That a set of the rules and the report of the com- 
mittee be printed and sent to each active member 
of this association, and that action on said com. 
mittee report be deferred until the next regular 
meeting of the association ; 

That any change in the personnel of the com- 
mittee for the coming year be referred to the 
incoming president for such action as he may 
deem desirable. 

On motion of Mr. Scovil the following 
resolution was passed: 

Resolted, That the proper officers of this 
association suggest to the National Underwriters’ 
Association that they would consider it a com- 
pliment if they can see their way clear to include 
the cost of their electrical inspection in their 
rates. 

On motion, the action taken at the 
Cincinnati convention, fixing the place 
for the 1904 convention at St. Louis was 
reconsidered, and the matter of the time 
and place for the 1904 convention was 
left with the Executive Committee, Bos- 
ton, Mass., being subsequently selected 
as the place for the convention of 1904. 

On motion, it was voted to hold a 
special meeting in St. Louis in Septem- 
ber, 1904, in conjunction with allied 
organizations. 

Mr. J. G. White, of New York, moved 
that the thanks of the association be ten- 
dered to the electrical interests of Chicago, 
particularly the officials of the Edi- 
son company, for the information, as- 
sistance and attention they have given 
and rendered to the delegates to the con- 
vention, and that the secretary send a 
copy of this resolution to the chairman 


of the Entertainment Committee. 
( Carried.) 
Adjournment. 


eee 
Annual Meeting of the New York 
Electrical Society. 

The annual meeting of the New York 
Electrical Society for the election of 
officers, will be held at the Café Boule- 
vard, Tenth street and Second avenue, 
Wednesday, June 10 at 9 P. m. The meet- 
ing will be preceded at seven o’clock by 
a dinner. 

A special meeting called to consider 
and discuss the amendments to the con- 
stitution and by-laws recently recom- 
mended by the executive committee June 
1, was sparsely attended, fifteen only be- 
ing present. The amendments, with two 
exceptions, were accepted, and the meet- 
ing adopted a motion to prevent the elec- 
tion of any officer except the secrefary 
and the treasurer for a second immediate 
term. 
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The Convention Attendance. 


VIDENCE was not wanting to 
show that the electrical manu- 
facturers and dealers in all parts 

of the country appreciate the value of 
these annual meetings under the aus- 
pices of the National Electric Light 
Association, inasmuch as the attend- 
ance, at this year’s session, by repre- 
sentatives of these companies was mucn 
larger than at any preceding meeting. 
And, too, the number of companies in 
evidence through their presidents and 
heads of departments with staffs of men 
consisting of from six to thirty persons 
was surprisingly great. The purpose, in 
the minds of these companies, does not 
seem to be to effect sales at these gather- 
ings, but rather to make them oppor- 
tunities for observation and education 
and personal intercourse. 

Exhibitions of apparatus were made 
only in a few instances, and in this 
matter the feeling prevails that Ameri- 
can electrical equipments are so near 
to standardization that for these events 
well printed bulletins and journal ad- 
vertising are more efficacious. Regret 
was expressed by those who read care- 
fully prepared papers that the numbers 
present at the meetings of the con- 
vention sessions were not larger; but this 
does not argue any lack of appreciation 
for these papers, because delegates in 
many instances prefer to use this time for 
other interests, knowing that it will be 
possible to find these papers in early 
issues of the technical press, thus per- 
mitting them to read and digest them at 
their better leisure. 

Among the thousand visitors present. 
some of whom did not register, the fol- 
lowing are of especial interest as being 
prominent in the commercial rather than 
in the operative side of the electrical in- 
dustry. ° 

There were a number of little dinner 
and luncheon parties given during the 
convention. Mr. G. H. Atkin, of the 
Electric Storage Battery Company, gave 
a very highly enjoyable luncheon to a 
number of friends at the Chicago Yacht 
Club. Other events were dinners and 
luncheons by Mr. J. G. White, Mr. E. H. 
Mullin. Mr. George T. Manson, Mr. A. H. 
Patterson, Mr. C. O. Baker, Jr., Mr. E. F. 
Pak and Mr. George F. Porter. The 
club courtesies were quite generally used. 

The Pheonix Glass Company, Pitts- 
burg and New York, was represented by 
Mr. A. H. Patterson, vice-president, and 
Mr. T. H. Howard, of Pittsburg. Mr. 
Howard is the son of President Howard, 
of the Phenix company, and enjoyed 
meeting the electric light men on the oc- 
casion of his first convention, 

The Duncan Electric Manufacturing 
Company, La Fayette, Ind., was repre- 
sented by Thomas Duncan, C. H. Nor- 
wood and the Baltimore agent C. H. Flan- 
nery. 

The Electrie Material Company, Balti- 
more, Md., was represented by C. H. 
Flannery. 

The Stanley Electric Manufacturing 


Company, Pittsfield, Mass., was repre- 
sented by R. D. Lillibridge, D. W. Dunn, 
U. W. Bergenthal, E. L. Barr, Locke 
Etheridge. 

The Standard Underground Cable 
Company, Pittsburg, Pa., was represented 
by the following: J. R. Wiley, manager 
the Chicago office; E. J. Pietzcker, Chi- 
cago; W. M. Rogers, Chicago; C. J. 
Marsh, New York; T. E. Hughes, Phila- 
delphia; A. A. Anderson, Pittsburg. 

The Sunbeam Incandescent Lamp 
Company, Chicago, Ill., was represented 
by L. G. Bassett, W. E. Meyers. 

Hart & Company, Chicago, Ill., was 
represented by J. S. Maurer, manager, 
and E. Kerns. 

The Fort Wayne Electric Works, Fort 
Wayne, Ind., was represented by F. S. 
Hunting, sales manager, and A. A. 
Serva, assistant sales manager, and the 
following staff: W. S. Goll, manager the 
Chicago office; T. J. Ryan, manager the 
Cincinnati office; W. C. Knight, manager 
the St. Louis office; F. McMasters, 
manager the Chicago office; J. H. Ray- 
mond, Chicago; I. S. Jackson, Chicago, 
and E. A. Wagner, manager the trans- 
former department. 

The American Circular Loom Com- 
pany, Chelsea, Mass., was represented by 
A. S. Clark, president; H. B. Kirkland, 
gencral sales manager; R. B. Corey, sales 
representative for Greater New York; 
Thos. G. Grier, sales representative at 
Chicago. : 

The Monarch Electric and Wire Com- 
pany, Chicago, was represented by A. D. 
Gillespie, C. A. Kuhlman and H. Schwab. 

The Electric Appliance Company, Chi- 
cago, Ill., was represented by the follow- 
ing: W. W. Low, President, and staff as 
follows, I. A. Bennett, J. B. MeMullin, 
W. P. Upham, P. R. Boole, S. A. Rall, 
E. C. Brown. In addition, the follow- 
ing companies were represented in con- 
nection with the Electric Appliance Com- 
pany: Jacob Bunn and R. C. Lanphier, 
Sangamo Electric Company, Springfield, 
Nl.; W. D. Packard, New York & Ohio 
Company, Warren, Ohio; James McBride, 


- McBride Electric Company, Detroit, 
Mich.; J. G. Pomeroy, Adams-Bagnall 
Klectrie Company, Cleveland, Ohio; 


James McGill, Crescent Company, Chi- 
cago, Ill. 

The Westinghouse Electric and Manu- 
facturing Company was represented by 
the following: From Pittsburg—Frank 
H. Taylor, Arthur Hartwell, W. H. 
Whiteside, C. S. Cook, John S. Peck, 
F. N. Kollock, Jr., S. H. Anderson, G. B. 
Dusinberre, W. M. Probasco, H. P. Davis, 
C. F. Scott. From Chicago—T. P. Gay- 
lord, Ervin Dryer, C. W. Regester, W. D. 
McDonald, Frederick Nelson, Arthur 
Huntington, J. J. Gibson, W. R. Pinck- 
ard, A. L. Millard, Norman Stewart, 
A. M. Miller, P. S. Gibson, R. E. Schau- 
lin, E. J. Burke. From New York— 
E. W. T. Grav. From Svracuse— G. W. 
Pulver, S. B. Storer. From = Seattle— 
M. P. Randolph. A. E. Ransom. From 
Boston—R. N. C. Barnes. From De- 


troit—R. L. Rathbone, W. C. Armstrong. 
From Cincinnati—H. C. Marsh. From 
Cleveland—N. S. Braden. 

The Sawyer-Man Electric Company was 
represented by Frank S. Smith and T. H. 
Bailey Whipple, New York; C. A. Ross, 
Chicago, Il. 

The Banner Electric Company, Youngs- 
town, Ohio, was represented by N. L. 
Norris, J. E. Hart, E. N. Beach, R. T. 
Hamilton and F. C. Kikchner. 

The H. W. Johns-Manville Company, 
New York, was represented by. J. W. 


Perry, of the New York office, manager - 


of the electrical department; S. H. Fin- 
ney, manager of the Chicago office, and 
H. W. Frantz. 

The Standard Electrical Manufactur- 
ing Company, Niles, Ohio, was repre- 
sented by James Porter Gilbert, secre- 
tary and treasurer, and'John Rice, H. H. 
Albret, J. H. Bullock and L. Le Bour- 
veau. 

National X-Ray Reflector Company, 
Chicago, Ill., was represented by A. L. 
Moore, secretary and treasurer, and E. L. 
Haines, general manager. 

The Valentine-Clark Company, Chi- 
cago, Ill., was represented by E. L. 
Clark, F. L. McGillan and J. A. Green- 
wood. l 

The Elblight Company of America, 
New York, was represented by Russell 
Spaulding, E. H. Abadie, J. A. Haines 
and E. M. Barter. 

Jewell Electrical Instrument Company, 
Chicago, Ill., was represented by Ed- 
ward W. Jewell, president. 

Chase-Shamut Company, Boston, Mass., 
was represented by Harry P. Moore. 

Wagner Electric Manufacturing Com- 
pany, St. Louis, Mo., was represented by 
R. J. Russell, assistant sales manager, 
Chas. C. Warner and George B. Foster. 

The Phelps Company, Detroit, Mich.. 
was represented by Alex Dow, presi- 
dent; W. E. Phelps, vice-president ; W. J. 
Phelps, inventor of the “Hylo” regulat- 
ing lamp, and J. W. Wiley Phelps, sales 
manager. 

The Alphaduct Manufacturing Com- 
pany, New York, was represented by 
William B. Porter, Chicago, western sates 
manager. 

A. P. Hopkins & Company, Escanaba, 
Mich., was represented by A. P. Hop- 
kins, president, and Allan Hopkins, sec- 
retary. 

National Battery Company. Buffalo, 
N. Y., was represented by W. W. Burke. 
sales manager. 

Federal Electric Company, Chicago. 
Jil., was represented by J. W. Gilchrist. 

American Carbon and Battery Com- 
pany, St. Louis, Mo., was represented by 
Henry Wrape, president. 

The National Carbon Company, Cleve- 
land. Ohio, was represented by N. ©. 
Cotabish. sales manager, and C. W. Wilk- 
ins, A. D. Spear, F. H. Murray, F. H. 
McDowell, F. C. Park, F. J. Kysela, A. V. 
Ward, A. G. Henry. A. C. Carrier, Wal- 
lace O'Connor and J. C. Irvine. 

The American Electric Works, Provi- 
dence, R. I., was represented by F. E. 
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Donohoe, western manager, E. H. Ham- 
mond and G. S. Semimees. 

The American Push Button Telephone 
Company, 136 Liberty street, New York, 
had a very clever exhibit, consisting of 
two of its private line telephones con- 
nected to 200 feet of flexible cord, the 
whole outfit including batteries, telephones 
and wire contained in a small grip. This 
company was represented by its manager, 
Mr. W. U. Sweeten. 

Pass & Seymour, Solvay, N. Y., was 
represented by B. E. Salisbury, secretary 
and general manager. 

W. N. Matthews & Brother, St. Louis, 
Mo., was represented by F. A. 
Churchill, Jr. 

The F. Bissell Company, Toledo, Ohio, 
was represented by M. S. Walker. 

The McRoy Clay Works, Brazil, Ind., 
was represented by E. F. Kirkpatrick. 

The Nernst Lamp Company was repre- 
sented by C. W. Rice, R. H. Lee, Jr., and 
M. W. Hanks, Pittsburg; A. E. Fleming, 
G. E. Bennett and F. H. Carpenter, Chi- 
cago. 

Pittsburg Sewer Pipe and Conduit 
Company, Pittsburg, Kan., was repre- 
sented by A. R. Batley, manager. 

J. W. Turner, underground engineer, 
Youngstown, Ohio, was present. 

Crocker-Wheeler Company, Ampere, 
N. J., was represented by Putnam A. 
Bates, sales manager; C. W. Startsman, 
of the sales department at Ampere; 
Julian Roe, manager Chicago office; F. 
M. Holbrook and H. P. Whipple, of the 
Chicago office. 

Carleton-Chase Electric Company, New 
York, was represented by J. A. Vaughan, 
manager of sales. 

The National Electric Company, Mil- 
waukee, Wis., successor to the Christen- 
sen Engineering Company, was repre- 
sented by F. L. Hutchinson, manager of 
electrical sales; Charles G. Burton, 
manager of the Chicago office; Arthur 
Jones, of Chicago office; from the engi- 
neering department at Milwaukee, W. L. 
Waters, chief engincer, and Charles G. 
Knight and W. J. Richards. 

The General Electric Company occupied 
the large reception halls on the drawing- 
room floor. ‘Those present were: J. R. 
Lovejoy, general manager of the lighting 
department; B. E. Sunny, manager Chi- 
cago office; C. B. Davis, manager Boston 
office;. A. F. Guiles, manager Atlanta 
office; J. S. Anthony, acting manager 
New York office; A. D. Page, manager 
incandescent lamp sales; C. D. Haskins, 
‘W. S. Moody, H. W. Hillman, Schenec- 
tady; J. C. Calisch, Buffalo; H. J. Buddy, 
Philadelphia; G. D. Rosenthal, St. Louis; 
W. D’A. Ryan, Lynn; J. H. Livesy, De- 
troit; P. D. Wagoner and E. H. Mullin. 

Crouse-Tremaine Carbon Company, 
Fostoria, Ohio, was represented by H. A. 
Tremaine, secretary and treasurer. 

The Standard Chemical Company, 
Boston, Mass., was represented by 
George B. Davis. 

The Bryan-Marsh Company was rep- 
resented by G. C. Keech, manager the 
Chicago office; E. H. Haughton, manager 
the Cincinnati office; L. P. Sawyer, of 
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the Chicago office; J. L. Corby, J. L, 
Barnard, A. G. Bowers. 

The Okonite Company, New York, was 
represented by George T. Manson, gen- 
eral superintendent, and a staff from the 
Central Electric Company, Chicago, the 
company’s western agents. 

The Bryant Electric Company, Bridge- 
port, Ct., was represented by W. C. Bry- 
ant. 

The Sprague Electric Company, New 
York, was represented by Alex. Hender- 
son, E. W. Kittle and staff. 

The Standard Vitrified Conduit Com- 
pany, New York, was represented by 
Bleecker S. Barnard. 

The Consolidated Engine-Stop Com- 
pany, New York, was represented by F. 
S. Palmer. 

Baker & Company, Newark and New 
York, was represented by C. O. Baker, 
Jr., and J. J. Lowthian. 

The Stanley Instrument Company, 
Great Barrington, Mass., was represented 
by W. H. Browne, S. O. Ochs and F. J. 
Alderson. 

The Sterling Electric Manufacturing 
Company, Warren, Ohio, was represented 
by William Coale and George L. Sayle. 

The Electrical Equipment Company, 
Chicago, Ill., was represented by A. W. 
Tobin. 

Simplex Electric Company, Boston, 
Mass., was represented by J. G. Brobeck, 
manager, and W. W. Tenney, of the Chi- 


cago office. 

National India Rubber Company, 
Bristol, R. I., was represented by P. F. 
Lyons. 


Peerless Electrice Company, Warren, 
Ohio, was represented by H. B. Ramsey. 

Consumers Carbon Company, Lancas- 
ter, Ohio, was represented by E. J. Ken- 
nedy. 

Manhattan Electrical Supply Com- 
pany, New York and Chicago, was repre- 
sented by F. M. Pierce, of Chicago. 

Fairbanks, Morse & Company was 
represented by William A. Moore, of 
Chicago; L. J. Osborne. 

M. B. Austin & Company, Chicago, Ill., 
was represented by M. B. Austin, H. B. 
Mason and a large staff of men. 

McIntosh, Seymour & Company, 
Auburn, N. Y., was represented by J. A. 
Sevmour. 

The Dale Company, New York, was 
represented by John Dale, president. 

American Steel and Wire Company 
was represented by C. S. Knight, F. A. 
Keves and a number of other gentlemen 
from the Chicago, New York and other 
offices: B. H. Ryder. 

Norden-Bittner Company, New York, 
was represented by Mortimer Norden. 

Pittsburg Reduction Company, Pitts- 
burg, Pa., was represented by E. H. 
Noves, manager the Chicago branch. 

Yost Electric Manufacturing Company, 
Toledo, Ohio, was represented by J. Harry 
Yost, Frank H. Chapman. 

Chicago Sectional Underground Cover- 
ing Company, Chicago Ill., was repre- 
sented by C. H. Wilmerding, president. 

American Insulated Wire and Cable 
Company, Chicago Ill., was represented 
by Jno. P. Dale. 
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Chicago Fuse Wire Manufacturing 
Company, Buffalo and Chicago, was rep- 
resented by W. W. Merrill. | 

Porter & Berg, Chicago, Ill., was rep- 
resented by E. R. Mason. | 

The Ball & Wood Company, Elizabeth- 
port, N. J., was represented by A. D. 
Wyckoff. 

Atlantic Insulated Wire and Cable 
Company, Stamford, Ct., was represented 
by George H. Porter, sales manager of 
New York. | 

American District Steam Company, 
Lockport, N. Y., was represented by J. 
Charles Young, manager the Chicago 
office, and H. C. Eddy. 

The Standard Paint Company, New 
York and Chicago, was represented by 
J. C. Shainwald, manager of the Chicago 
office. 

Economical Electric Lamp Company, 
York, was represented by M. Loben- 
thal. 

Chicago Belting Company was repre- 
sented by J. H. Shay. 

The Acme Switch Company, Cleveland, 
Ohio, was represented by Willard Fuller. 

The Simplex Electrical Heating Com- 
pany, Boston, Mass., was represented by 
James I. Ayer. 

The Electric Storage Battery Company, 
Philadelphia, Pa., was represented by 
Charles Blizard, of Philadelphia, and G. 
H. Atkins, Chicago; H. B. Gay, Cleve- 
land, Ohio; E. Osthoff, the company’s 
Chicago engineer; R. H. Klander, 
manager of the St. Louis office, and G. 
H. Hill, Chicago. 

The Chicago Insulated Wire Company, 
Chicago, Ill., was represented by William 
B. Smith. 

The Michigan Electric Company, De- 
troit, Mich., was represented by Maurice 
W. Thomas. : 

J. G. White Company, New York, was 
represented by J. G. White. 

The Diehl Manufacturing Company, 
Elizabethport, N. J., was represented by 
B. C. Kenyon, general manager. 

Royal Electrice Company, Peoria, Ill., 
was represented by G. G. Luthy. 

S. B. Condit, Jr., and Company, 
Boston, Mass., was represented by 5S. B. 
Condit, Jr. 

Doubleday-Hill Electric Company, 
Pittburg, Pa., was represented by Charles 
Phillips Hill. 

Moloney Electric Company, St. Louis, 
Mo., was represented by T. O. Moloney, 
president. 

Osburn Flexible Conduit Company, 
New York, was represented by C. E. Corre- 
van, H. G. Osburn and Calvin B. 
Roulet. 

The India Rubber and Gutta Percha 
Insulating Company, Yonkers, N. Y., 
was represented by James B. Olson, of 
New York, general sales manager. 

Adams-Bagnall Electric Company, 
Cleveland, Ohio, was represented by J. G. 
Pomeroy, manager the Chicago office. 

Colonial Electric Company, Ravenna, 
Ohio, was represented by J. B. Esta- 
brook, assistant secretary and treasurer. 
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Varley Duplex Magnet Company, 
Phillipsdale, R. I., was represented by C. 
A. Hibbard, manager of the Chicago 
office. 

Kuhlman Electric Company, Elkhart, 
Ind., was represented by J. A. Johnson, 
secretary. 

Speer Carbon Company, St. Mary’s, 
Pa., was represented by J. S. Speer, gen- 
eral manager. 

Hemingray Glass Company, Covington, 
Ky., was represented by D. C. Hemingray. 

Cutler-Hammer Manufacturing Com- 
pany, Milwaukee, Wis., was represented 
by F. R. Bacon, president; H. H. Cut- 
ler, A. P. Munning. 

National Cable and Conduit Company, 
New York, was represented by W. S. 
Eckert, H. F. Tate, J. B. Honan, W. H. 
Pearl, F. B. Swizer. 

Columbia Incandescent Lamp Com- 
pany, St. Louis, Mo., was represented by 
R. B. Corey, New York, and the manager 
of the Minneapolis office. 

The Gould Storage Battery Company, 
New York, was represented by E. L. 
Draffan, manager of the Chicago office; 
Harry B. Oakman, A. S. Hubbard, Ed- 
ward Lyndon. 

Gregory Electric Company, Chicago, 
Ill., was represented by A. O. Kuhnsted, 
G. M. Ellis, R. H. Watson. 

The John A. Roebling’s Sons Com- 
pany was represented by H. C. Gicffell, 
George C. Bailey, A. B. Conover, Jr., 
William H. Singluff and H. C. Grif- 
fen, Jno. T. W. Montgomery, Chicago ; 
F. W. Harrington, New York; D. F. 
Ivins, Trenton, N. J. 

The Fostoria Incandescent Lamp Com- 
pany, Fostoria, Ohio, was represented by 
J. B. Crouse, B. G. Tremaine, J. Robert 
Crouse, H. H. Geary, general sales man- 
ager; C. K. Wells, and F. G. Kratzer. 

The Crouse-Hinds Electric Company, 
Syracuse, N. Y., was represented by Mr. 
Crouse and F. M. Hawkins, manager of 
the New York office; F. F. Skeel, mana- 
ger of the Chicago office. 

C. R. Pierce, Chicago, Ill., a manu- 
facturer of electric light line construction 
tools, was present. 

General Incandescent Are Light Com- 
pany, New York, was represented by J. 
Henry Hallberg. 

The Bullock Electric Manufacturing 
Company, Cincinnati, Ohio, was repre- 
sented by F. G. Bolles, assistant manager 
of sales; George B. Foster, manager of 
the Chicago ofħce, and L. B. Hoit. The 
Bullock company established a register- 
ing system in connection with the official 
books, and issued numbered buttons to 
all visitors. In addition, a daily bulletin 
was printed and circulated, free of cost, 
with the name and number of each indi- 
vidual with the location of each visitor’s 
lodgings. This was a perfect and in- 
stantaneous means of identification. The 
system was excellently carried out and 
won the praise of all who were present. 

The Triumph Electric Company, Cin- 
ae Ohio, was represented by W. H. 
Jacoh. 

Reynolds Electrie Flasher Company, 
Chicago, Ill., was represented by C. F. 


Zicgler, manager. 
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Kohler Brothers, Chicago, Ill., was rep- 
resented by C. K. Kreider. 

McGuire Manufacturing Company, 
Chicago, Ill., was represented by W. J. 
Cooke. 

R. B. Corey, New York sales manager 
for Columbia Incandescent Lamp Com- 
pany, American Circular Loom Company, 
Bossert Electric Manufacturing Company, 
and Hart & Hegeman Manufacturing 
Company. 

Buckeye Electric Company, Cleveland, 
Ohio, was represented by M. K. Eyre, 
president, and J. H. Cooke, manager Chi- 
cago oflice. 

Ewing-Merkel Electric Company, St. 
Louis, Mo., was represented by N. Ewing, 
president, and Milton Mills, secretary. 

American Conduit Company, Los An- 
geles, Cal., was represented by W. 3. 
McCarthy, manager Chicago ollice. 

Lindsley Brothers & Company, Me 
nominee, Mich., was represented by 
George L. Lindsley, president, and J. 
Alexander Navarre, assistant business 
manager. 

Fowler-Jacobs Company, Chicago, Ill., 
was represented by John H. Fowler. 

Mechanical Boiler Cleaner Company, 
Chicago, Ill., was represented by W. H. 
Mason, manager western interests. 

Dickey-Sutton Carbon Company, Lan- 
caster, Ohio, was represented by Edmund 
Dickey, general manager. 

H. T. Paiste Company, Chicago and 
Philadelphia, was represented by E. A. 
Jenkins, manager Chicago office. 

Jandus Electric Company, Cleveland, 
Ohio, was represented by J. H. Cooke, 
manager Chicago office. 

Eugene Munsell & Company, New York 
and Chicago, was represented by Charles 
E. Coleman, manager Chicago office. 

G. M. Gest, New York and Chicago, 
was represented by F. C. Mott, manager 
New York office, and W. T. Jackson, of 
the Cincinnati office. 

Dearborn Drug and Chemical Com- 
pany, Chicago, 1ll., was represented by 
W. H. Edgar, president, and R. F. Carr. 

Chicago Insulated Wire Company, Chi- 
cago, Ill., was represented by W. M. 
Smith. 

New York Insulated Wire Company, 
New York, was represented by James 
Wolff, manager Chicago office. Mr. Wolff 
was active on the Entertainment Com- 
mittee. 

Crescent Company, Chicago, Ill., was 
represented by J. H. McGill. 

Sunbeam Incandescent Lamp Com- 
pany, Chicago and New York, was rep- 
resented by F. S. Terry. 

Western Electric Company, Chicago, 
Il., was represented by C. D. Crandall, 
A. L. Tucker, E. M. Scribner, E. W. 
Rockefeller, P. T. Ackerman, F. K. 
Kretschmar, M. L. Scobey, C. W. Cobb, 
manager Cleveland office, E. R. Field, L. 
J. Milnor, W. L. Stockton, W. S. Hine, 
L. G. Bassett, and others. 

Warren Electric Manufacturing Com- 
pany, Sandusky, Ohio, was represented 
by A. N. Searls, manager Chicago office. 

Dayton Electrical Manufacturing Com- 
pany, Dayton, Ohio, was represented by 
B. G. Apple, president. 
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Rossiter, MacGovern & Company, New 
York, was represented by Frank Mac- 
Govern and J. A. Pierce, manager St. 
Louis office, and George Cutter. 

Marine Engine and Machine Company, 
New York, was represented by C. A. Ben- 
ton. 

Ridgway Dynamo and Engine Com- 
pany, Ridgway, Pa., was represented by 
Wm. Sharpe, Chicago office. 

Browning Manufacturing Company 
was represented by A. Lester Thayer, 
manager Chicago office. 

C. & C. Electric Company, Garwood, 
N. J., was represented by E. Sanderson, 
manager Chicago office. 

Philadelphia Electric Company, Phila- 
delphia, Pa., was represented by A. J. 
De Camp. 

Woodward Governor Company, Rock- 
ne: Ill., was represented by E. E. Wood- 
ward. 

A. L. Ide & Sons, Springfield, Ill., was 
represented by Enos Bookwalter, manager 
Chicago office. 

Holophane Glass Company, New York, 
was represented by V. R. Lansing Com- 
pany, of Chicago. Both Van Renssalaer 
Lansing and H. M. Lauritzen were pres- 
ent. 

H. B. Camp Company, Chicago, was 
represented by J. A. Hammett, sales 
agent, Chicago. 

American Vitrified Conduit Company, 
New York, was represented by Stephen 
Douglass. 

Washington Carbon Company, Pitts- 
burg, Pa., was represented by J. S. Crider. 

Western Electrical Supply Company, 
St. Louis, Mo., was represented by R. S. 
Wakefield and L. F. Philo. 

Green Fuel Economizer Company, 
Matteawan, N. Y., was represented by 
W. J. Best, manager Chicago office. 

The Fuller Company, Detroit, Mich., 
was represented by R. Fuller. 

Gregory Klectric Company was repre- 
sented by E. A. Cassin. 

New York Safety Steam Power Com- 
pany, New York, was represented by Mil- 
ton Thomas, manager Chicago office. 

Northern Electrical Manufacturing 
Company, Madison, Wis., was represented 
by F. L. Stagg and Herbert Markel, of 
the Chicago office. 

Ohio Elevator Company, Yonkers, 
N. Y., was represented by John D. Shel- 
don. 

Central Electric Company, Chicago, Ill., 
was represented by George A. McKin- 
lock, president, and a large staff from ite 
sales department was present. 

Milwaukee Electric Company, Milwau- 
kee, Wis., was represented by Walter 
Cary, vice-president, Thomas H. Rod- 
man, manager Chicago office, and several 
gentlemen from the engineering depart- 
ment. 

A. M. Barron, consulting engineer, 
South Bend, Ind., was present. 

Illinois Electric Company, Chicago, 
Il., was represented by Frank E. Healy, 
president; L. K. Cushing, secretary ; Carl 
Keith, treasurer, and D. Newman. 

Benjamin Electric Manufacturing 
Company, Chicago, Ill., was represented 
by President Benjamin. 
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NOTES ON X-LIGHT. 
BY DR. WILLIAM ROLLINS. 


NOTE CLVII—ON THE MEANS OF ATTACH- 
ING THE TERMINALS OF THE X- 
LIGHT TUBE TO THE ELECTRIC 
GENERATOR. 

At first all X-light tubes were provided 
with platinum loops at the ends for the 
attachment of the wires from the gen- 
erator, which were hooked into them. 
Finding that an accidental pull on the 
wire, which is quite likely to happen in 
the darkened room in which all fluoro- 
scopic examinations are made, cracked 
the tube about the wires, thus spoiling 
it until repumped, I abandoned loops, 
devising a spiral spring contact, the ter- 
minals of the tube being straight projec- 
tions (note iv, December 15, 1897, and 
note cxxxvili). The spiral spring ar- 
rangement was illustrated in note cxxxix. 
A better form, because easier to operate 
in a darkened room, is shown here. In 
note xxxvi, Fig. 4, I showed a non-radia- 
ble tube-box with sliding arms, which I 
had used since 1896 to prevent any X- 
light from escaping into the room except 
what was required. It is to a box of this 
kind, indicated by the letters TB, Figs. 
1 and 2, that the sliding arm A support- 
ing the contact-post CP is attached, that 
the contact-disec D may be brought against 
the terminal of either a long or a short 
X-light tube. The arm is clamped in any 
position by the milled head MH. The 
contact-disc D is attached to the end of a 
steel rod R, around which is a spiral 
spring of piano wire SP, which always 
keeps the contact-disc pressed against the 
terminal wire of the X-light tube T. The 
contact-post is insulated by the hard 
rubber collar and sleeve HR. The length 
of the contact-post can be varied. It is 
held in any position by the screw S. An- 
other similar screw clamps the wire W 
from the electric generator to the con- 
tact-post. The means of attachment 
shown in Figs. 1 and 2 is the safest and 
most rapid I have used. However hard 
an accidental pull is given to the wires 
from the generator, no strain is brought 
upon the X-light tube, and, moreover, as 
there is always contact between the ter- 
minals of the tube and the electric gen- 
erator, there is no spark-gap where they 
join and consequently no heat from this 
source to crack the tube around the ter- 
minal wire. 

NOTE CLVIII ON METAL TUBES BETWEEN 
THE X-LIGHT TUBE AND THE PATIENT 


FOR IMPROVING THE DEFINITION OF 
THE PHOTOGRAPH. 


In 1886 Leeds and Stokes published 
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photographs showing that a diaphragm 
improved the sharpness of an X-light 
photograph. In August of that year I 
printed in the International Dental Jour- 
nal a description and illustration of an 
improvement which made a diaphragm of 
more use in medicine, publishing the use 
of a diaphragm as original, not knowing 
of the observations of Leeds and Stokes. 
My diaphragm was not fixed, but could 
be quickly made concentric with the cen- 
tral ray of X-light used to take the photo- 
graph. This was important, for, as 
stated in former notes, the central ray 
should always strike the plate normal to 
its surface. Later I showed that no 
X-light should be allowed to strike the 


patient except enough direct X-light to 
cover the area to be examined, treated or 
photographed, describing and illustrating 
a tube-box which made the procedure 
practical. I also showed (note x, Jan- 
uary 5, 1898) that the light should be of 
such wave-length as suffered least dif- 
fusion in the tissues, proving that scat- 
tered light which resulted from using 
X-light of improper wave-length pre- 
vented sharp images, because it suffered 
unnecessary diffusion in the tissues. This 


note and note vi, December 22, 1897, on 


the same subject were important contri- 
butions to X-light literature, though 
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their value is not yet clearly recognized. 
The other reason given for preventing 
the escape of all unnecessary X-light was 
this—as X-light spreads as a spherical 
wave, filling a room with an actinic mist 
which radiates X-light in every direction, 
penetrating through the back of the plate 
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with sufficient force to make images of 
objects on the opposite side from the 
source of light (see Fewkes’s report), it 
was essential to prevent the escape of 
every ray not needed to make the photo- 
graph or to illuminate the screen. Sev- 
eral physicians have since described some 
of my results as original with themselves. 
One case occurs in a recent German work, 
brought to my attention to-day by a friend 
who partly translated it to me. In this 
book are many illustrations of the author’s 
methods of improving the definition of the 
image on the photographic plate. In 
America physicians look to Germany for 
guidance. Any German medical ap- 
paratus will receive attention though 
earlier and better apparatus of American 
design had previously been ignored. 
Therefore I point out some errors of the 
author. Instead of covering the patient 
with a non-radiable sheet to exclude all 
diffused X-light, as I have recommended, 
placing the tube in my non-radiable box 
from which no X-light can escape except 
the smallest beam that will cover the re- 
quired area to be examined, treated or 
photographed, the tube-box being mounted 
on an independent support that the 
patient may easily be moved into proper 
relation to the source of X-light; the 
author attaches the tube to the examina. 
tion table on which the patient is lying. 
Between the X-light tube and the patient 
he places a metal cylinder extending to 
the body of the patient. The sides and 
back of the X-light tube are open for the 
escape of X-light, thus allowing the room 
to be filled with the actinic mist with the 
consequences already mentioned. This 
arrangement allows much more X-light 
to strike the patient than is useful, for 
X-light spreads as a spherical wave from 
the radiant area on the target. This un- 
necessary X-light strikes the sides of the 
metal cylinder. Roentgen and Tesla have 


shown that metals reflect X-light as 
chalk does light of longer waves. Other 
observers have shown that every metal 
surface on which X-light strikes becomes 
a source of light having some similar 
properties. It is evident, therefore, that 
the use of a metal tube introduces ele- 
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ments of fog to the photographic plate, 
because the extra reflected and trans- 
formed light suffers diffusion in the tis- 
sues (note x), blurring the image on the 
plate; for it is not of the right kind and 
is not direct light arising from a small 
point, but from a very wide area, and 
therefore incapable of making sharp 
shadows. If we wish to get the exceed- 
ingly sharp images of objects which 
X-light, when scientifically used, can give 
us, we must exclude as far as possible all 
X-light except what arises from the 
small radiant area of the target. (Con- 
sult note xli and supplement, where a 
figure of a tube having an internal 
diaphragm is shown). This important 
principle is one of my X-light axioms, 
and may be stated in the following words. 
Axiom sixth: In making photographs by 
X-light only the beam arising from the 
radiant arca on the target should be al- 
lowed to strike the photographic plate. 
I made projecting metal tubes such as I 
have criticised in the summer of 1896, 
when less was known, but abandoned the 
plan of having the interior surfaces of 
metal except for therapeutic purposes. 
For this work I later used cones (con- 
sult note exliv, note clvi, Figs. 3 and 4) 
instead of cylinders, thereby turning a 
defect into a benefit, because the reflected 
X-light was useful, increasing the in- 
tensity of the illumination, shortening 
the exposure required in treating dis- 
eases of skin and tissues near the sur- 
face, for which the reflected light was of 
suitable quality. Moreover, it allowed 
the light to be turned around a corner, 
a feature of importance in treating dis- 
eases of the mouth and other cavities and 
affections of the prostrate and other glands 
near the surface, where it is not easy to 
use the direct beam on account of incon- 
venience to the patient. If one wishes 
to use tubes between the X-light tube and 
the patient in photographie work, they 
should be made of fibre or wood or some 
similar material and painted on the in- 
side with white lead to make them non- 
radiable. The proper place to attach such 
tubes is not to the examination table on 
which the patient is placed, but to my 
non-radiable tube-boxes from which no 
X-light can escape except through the 
metal tube (Figs. 3 and 4, note clvi). 
The X-light tube and its box should al- 
ways be on an independent support, so 
that any part of the patient may be 
quickly brought into proper relations to 
the source of light. I found all methods 
of attaching the tube to the support on 
which the patient was placed were un- 
wise except in certain special cases like 
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those developed by Moritz for drawing the 
outlines of the internal organs. The cross- 
section of the metal tubes I criticise is a 
circle. Therefore, either some of the 
photographic plate will be wasted or the 
tissues will be illuminated unnecessarily. 
Consult here note ecxlix, Fig. 1. If such 
cylinders are used for fluoroscopic work, 
the cryptoscope must be larger than 
needed or else there will be unnecessary 
illumination of the tissues. Size is of im- 
portance with properly constructed 
cryptoscopes, which are heavy when they 
are non-radiable, as I have shown they 
must be. The author might escape these 
difficuities by using round plates and 
cryptoscopes, but this does not seem very 
practical at present for photographic 
plates, though for cryptoscopes the con- 
struction is not objectionable for some 
work, and for special cases I have figured 
such round cryptoscopes, in my sinaller 
seehear, for example. If metal tubes ure 
used between the X-light tube and the 
patient, the cross-section may therefore 
well be rectargular as in the figures of my 
concentrating pyramids already illus- 
trated. In regard to the supports for 
such tubes, I recommend the arrange- 
ments I have described in which the tube 
is mounted on an independent support, 
the patient on a frecly movable table for 
horizontal positions or on a similarly 
freely movable platform for standing or 
sitting positions, as being more practical, 
for it admits of more rapid adjustment. 
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ELECTRIC MINING NOTES. 
BY SYDNEY F. WALKER. 


THE HOME OFFICE ENQUIRY INTO THE 
USE OF ELECTRICITY IN COAL MINES. 
A committee has been sitting for 

some months at the Home Office en- 

quiring into the conditions, dangers, 
etc., attendant on the use of electricity 
in the coal mines of the United King- 
dom. It will perhaps be as well to 
explain that in this country the adminis- 


tration of the somewhat numerous acts - 


of Parliament, designed for the regu- 
lation of working in coal mines, are all 
under the control of the Home Office, 
the ministerial department, which corre- 
sponds to the Interior in most countries 
—the department which is responsible for 
the London police, for the administration 
of things appertaining to the inside of 
the Kingdom not provided for by the 
Board of Trade, the Local Government 
Board, the Education Board, ete. The 
actual working of the different acts is 
watched over by an able and continually 
growing body of trained mining engi- 
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neers, which is responsible to the Home 
Secretary, and whose headquarters are 
at the Home Office. It should perhaps 
also be explained that the several acts 
of Parliament have been passed, largely 
in deference to public opinion, for the 
purpose of bettering the lot of the work- 
ing miner, and for rendering the risks he 
runs in his ordinary labors much less. 
What work was in mines fifty or more 
years ago, may be seen from a perusal 
of Disraeli’s novel “Sybil,” in which the 
conditions of the working classes are very 
vividly described. In those days women 
worked in coal mines by the side of men, 
and under conditions which practically 
unsexed them. Both men and women who 
worked in the coal mines of those days 
often did not see daylight for days, at 
least, together. In those days explosions, 
though fairly frequent, did not do much 
harm, as there was not much gas in the 
shallow seams which were worked then, 
and the extent of the mines themselves 
and the strength of the ventilating cur- 
rent were both so small that the damage 
was confined to the immediate neighbor- 
hood of the seat of the explosion, and was 
usually not serious there. In those days 
safety lamps were not used. The working 
miner carried his life in his hands, and 
was very skilful in detecting gas witi 
the aid only of the candle he used to 
light him, and equally skilful in getting 
rid of the gas by the aid of his coat 
used as a fan. Now all that is changed. 
The movement which was initiated by 
the late Lord Shaftesbury, which had for 
its object the betterment of the condition 
of the working classes generally, has 
borne fruit in mining perhaps more than 
in any other industry. In fact there is a 
strong feeling that the colliery owner in 
this country is being seriously handi- 
capped by legislation, particularly in 
view of the fact that severe competition 
may be expected from America, as soon 
as the coal fields on this side have had 
time to develop. This is of course de- 
nied, not only by colliery owners, but by 
the miners’ leaders, the same arguments 
being used against the possibility of 
American competition that were used 
against the competition in the wheat in- 
dustry, which has been practically de- 
stroyed. On the other hand, it is a well- 
known fact that there is a constant drib- 
ble of life and limb in coal mining which 
far exceeds the losses due to the explosions 
which occur from time to time. Ex- 
plosions have become less and less fre- 
quent, as the years have rolled on, owing 
to the development of engineering, and 
the better laying out of the mines them- 
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selves; but on the other hand, when an ex- 
plosion does occur, it is a fortunate acci- 
dent if it does not take toll of several 
hundreds of lives, and does not damage 
the mine itself to the tune of several tens 
of thousands of pounds. Mines now are 
very extensive, and powerful ventilating 
currents sweep over every part of them, 
with the result that if gas or coal dust 
is ignited in any portion the ventilating 
current carries the heat to every part 
of the mine, often causing fresh ex- 
plosions from fresh ignitions of masses 
of coal dust, which have been raised in a 
cloud by the force of the original ex- 
plosion. 

The development of coal mines, the 
necessity for working the lower and the 
thinner seams, the upper and thicker 
having been largely worked out, has led 
to difficult problems in transmitting 
power to pumps, haulage engines, and to 
coal-cutting machines. The power re- 
quired has been increasing very rapidly, 
and the distance from the surface has 
been increasing also. Some idea of this 
may be obtained from the fact that in 
one colliery in Derbyshire alone, there 
are twenty coal-cutting machines working 
at the face of the coal, which may be 
as much as a mile from the pit bottom, 
the pit itself being from four hundred 
yards upward in depth. This alone means 
a possible 500 horse-power, and in addi- 
tion there is the power required to haul 
the coal to the pit bottom when it is 
hewed and filled into trams,. and the 
power required for pumping the water 
which is so frequently found at these low 
depths. Practically there are now only 
two methods of transmitting the power 
available—compressed air and electricity. 
Compressed air has held the field for a 
great many years, but it has been gradu- 
ally ousted by electricity, as the power 
required has become greater, and the dis- 
tances longer. Mining engineers find that 
they can not rely upon more than a re- 
turn of twenty-five per cent with com- 
pressed air, while at least double that is 
obtainable with electricity, hence elec- 
tricity has gradually come more and more 
into use. But there have been several 
deaths caused during the last few years by 
electricity, and that with pressures of 
only 500 volts and less, while somewhat 
similar accidents to those which have oc- 
curred in coal mines have occurred in other 
places, with pressures of only 200 volts. 
Hence there has arisen a feeling that 
electricity is unsafe. In addition, mining 
engineers have always looked askance at 
the electric motor, with its spark at the 
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commutator, and at the possibility of 
sparks passing between the broken ends 
of a cable. The enquiry is being held at 
the Home Office, under the presidency of 
one of the permanent secretaries of the 
department, Mr. H. H. S. Cunningham, 
C. B., and consists of, in addition to the 
chairman, Mr. Charles Fenwick, M. P., 
one of the best known of the labor leaders; 
Mr. A. H. Stokes, one of H. M. inspectors 
of mines, who has had some experience 
with electricity in mining work, and is 
also a mining engineer of considerable ex- 
perience. He was for many years assist- 
ant mines inspector in the same district, 
Derbyshire, Warwickshire, etc., where he 
is now the principal inspector, and is a 
coinventor of a special form of commu- 
tator for continuous-current machines, 
which is designed to render the possibility 
of the ignition of gas at the commutator 
impossible. Mr. W. W. Hood, another 
member, is a colliery owner of Scotland, 
and the manager of a large colliery in 
Glamorganshire. Mr. Hood was appointed 
in place of his father, Mr. Archibald 
Hood, on the death of the latter. Mr. 
Archibald Hood was an important figure 
and a well-known one in South Wales 
and Scottish mining circles. Mr. Willie 
Hood, as he is usually called, served his 
apprenticeship under his father, and has 
been the manager of the Llwynpia col- 
heries, in the Rhondda Valley, in Glamor- 
ganshire, for considerably over twenty 
years. Liwynpia colliery, which is known 
in the district as the Scotch pit, because 
it is so largely in the hands of Scotchmen, 
raises something like 1,000,000 tons of 
coal a year, and is noted for its use of 
machinery. Electricity has been largely 
used in the Liwynpia collieries for a num- 
ber of years, for pumping, lighting and 
hauling. Mr. W. N. Atkinson, another of 
H. M. inspectors of mines, and Mr. James 
Swinburne, the president of the Institu- 
tion of Electrical Engineers, appointed 
ex-officio, completed the rota. 

Not much confidence is felt usually in 
this country in government enquiries. 
Royal commissions and departmental en- 
quiries are looked upon as convenient 
methods of shelving inconvenient sub- 
jects. Occasionally, however, an enquiry 
does take place, which is of value, and, 
in the writer's opinion, the present en- 
quiry into the use of electricity in mines 
is one of them. The committee has no 
power to compel anyone to give evidence, 
and it has no power to be liberal in the 
matter of expenses to witnesses. Wit- 
nesses are only allowed their bare out-of- 
pocket expenses, for train fares, etc., and 
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a guinea a day for general expenses. It 
is interesting to note that it is the work- 
ing-men witnesses who have kicked at 
this arrangement. It is also interesting 
to note that it appears to be the opinion 
of those who arouse these matters, that 
those who have anything to say on the 
subject should say it for the general 
benefit of the community as a whole. The 
secretary of the committee is Captain 
Desborough, of the explosives department 
of the Home Office. The Home Office car- 
ries out with the aid of trained artillery 
officers, continual experiments upon the 
different new forms of explosives that are 
presented for test. No explosive is al- 
lowed to be used for blasting in coal mines 
unless it is on what is termed “the per- 
mitted list,’ and before any new sub- 
stance is placed upon the list, careful ex- 
periments are carried out at Woolwich, to 
thoroughly test it. It is also interesting 
to note that at first the committee sat with 
closed doors, the press being rigidly ex- 
cluded, but in response to a vigorous pro- 
test in the Colliery Manager, the evidence 
was placed at the disposal of the technical 
press which were interested, with the re- 
quest that the remarks of individual mem- 
bers of the committee should not be re- 
ported. The committee has one of the 
usual difficulties to meet, the desire of 
manufacturers to exploit the committee 
for their own benefit, to use it as a means 
of advertising their own wares. This diffi- 
culty it has apparently succeeded in over- 
coming, and it has drawn a good deal of 
valuable information from the witnesses. 

The witnesses examined have consisted 
of manufacturers of electrical apparatus, 
who have supplied apparatus to collieries, 
contractors who have done the same, 
mining engineers, and colliery managers, 
working-men’s representatives, in the form 
of their agents, and also miners actually 
engaged at the present time in the use of 
electrical apparatus in mines. It should 
perhaps be explained that on this side, 
as well, as the writer presumes, in 
America, the miners’ leader has long 
since ceased to be a working-man, in the 
sense that he works with his own hands 
in the same manner as those he represents 
do. Of the miners’ agents who were ex- 
amined by the committee, one mentioned 
that he had had very little experience as 
a collier. His father had been an old 
collier, and he had worked in a coal mine 
as a lad, but that was a long time since. 
Others who had had long experience in 
working in coal mines had left actual 
labor for periods varying from a few 
years upwards. There was an amusing 


822 


incident in connection with the actual 
status of the miners’ agents a few years 
back, during the progress of an election. 
A radical barrister put up for a constitu- 
ency which was largely dominated by the 
miners’ vote, and he was opposed by 
“Mabon” who was one of the most re- 
spected and one of the ablest of the 
miners’ leaders. “Mabon,” Mr. William 
Abraham, to give him his proper name, 
expressed the opinion that the barrister 
could hardly represent a miners’ constitu- 
ency, inasmuch as he was hardly a work- 
ing-man. The barrister promptly re 
torted by asking what constituted a work- 
ing-man. Was it sufficient to have worked 
in a mine thirty years since. If so, Sir 
George Elliot, one of the largest mine 
owners of that time, who commenced life 
as a door boy in a colliery in Durham, 
was a working-man, and he proceeded to 
ask whether “Mabon” who owned a com- 
fortable villa standing in its own grounds, 
who was a director of public companies, 
and after whom a particular brand of 
tobacco had recently been named, could 
be called a working-man. “Mabon” did 
not reply. A good deal of time has been 
wasted, as is usual in enquiries of this 
kind, by the fact that each member of 
the committee thinks it necessary to put 
a series of questions on his own account, 
quite regardless of the fact that the points 
he wishes to bring out have been brought 
out by the answers to the questions of the 
other members. There is also a certain 
amount of jealousy between the members 
of the committee themselves. 

The chairman is a lawyer, and with the 
training of a lawyer, usually covers the 
whole ground available from any particu- 
lar witness in his examination, which 
takes precedence of all the others, but the 
other members usually want to air their 
own views under the guise of questions 
to the witness. Notwithstanding all this, 
the information that has been extracted 
is of great value. One important fact 
that has been elicited from the miners’ 
agents is that they are no longer hostile 
to the use of machinery. When the pre- 
sent writer carried out the enquiry into 
the use of coal-cutting machines in mines 
for the Colliery Guardian, one of the most 
important points which came under his 
notice was the fact that in many cases 
the use of coal-cutting machines had been 
deliberately rendered unprofitable, by the 
miners refusing to fill the coal which had 
been cut by the machine at a price which 
would enable the coal owner to reap the 
advantage of his machine. Now all that 
has passed, and the change is due to the 
visit which “Mabon” paid to America 
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some months since. On his return he an- 
nounced that it would be unwise to re- 
sist the introduction of machinery into 
mines, and other miners’ leaders have fol- 
lowed suit. “Mabon’s” conversion has 
been one of the most important factors 
in the British mining industrial prob- 
lem that has materialised for many a 
long year. The miners’ agents naturally 
ask that their clients shall be protected in 
the use of machines, and in this con- 
nection a most important fact has come 
out, which was also alluded to by the pre- 
sent writer in the book which was the 
result of his enquiry into the coal-cutting 
question. One of the dangers of coal 
mining, one of the most important fac- 
tors in the dribble of lives that goes on, 
is the uncertainty of the roof at the 
working face of the coal, where the coal 
is being extracted from its bed. It will 
be understood that as the coal is re- 
moved a strain is brought upon the over- 
lying strata, which forms the roof of the 
road in which the miner is working. How 
long it will stand depends upon a good 
many things; such as its cohesive force, 
the weight of the strata immediately 
above it, the arrangement of the timber 
which supports it, and so on. But when 
the roof is about to fall, it gives warn- 
ing by noises well known to the practical 
miner, and usually, if he is not a careless 
man, gives him plenty of time to get out 
of its way, or to prop it up. When a coal- 
cutting machine is at work, the noise of 
the machine completely drowns all these 
sounds, upon which the lives of those who 
are working the machine depend, and it 
does not appear to make any difference 
whether the machine is run by electricity 
or by compressed air. The electric motor, 
with its gearing, makes less noise than the 
compressed air motor, but the noise of 
the electric motor and gearing is more 
than sufficient to drown any of the noises 
mentioned, One of the things to be sought 


after is evidently a noiseless apparatus,: 


and in this connection it is evident that 
electricity has much the best chance of 
success. At present there is no known 
method of running a motor which is using 
compressed air without noise. The ex- 
pansion of the air issuing from the ex- 
haust port is very noisy. The present rule, 
therefore, is to stop very frequently to 
listen for warning sounds, and to ex- 
amine the roof; and the miners’ agents 
were unanimous in recommending the 
course which the present writer recom- 
mended in his book on the subject, that 
miners who had acquired a knowledge of 
mechanics and electricity were much bet- 
ter for working coal-cutting machines 
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than mechanics or electricians who had 
acquired a certain familiarity with 
mining. Working in a mine continuously 
requires a certain training, just as work- 
ing on board ship does. The landsman 
feels very uncomfortable at the sight even 
of a sailor at the yard arm of a sailing 
ship, while the sailor himself feels quite 
at home. Similarly, the miner who has 
been brought up in a mine feels quite at 
home under conditions where the ordi- 
nary individual would feel like a rat in 
a hole. And there are some very uncom- 
fortable positions where coal-cutting ma- 
chines have to be worked—in thin coal 
seams. The present writer inspected a 
coal-cutting machine at work, in a seam 
where he had to assume the position of 
a frog, or a grasshopper, for a consider- 
able length of time, while he was watch- 
ing the machine at work, and he found it 
very tiring; and the conditions in this 
case, so far as personal comfort was con- 
cerned, were not what Artemus Ward 
would call a “circumstance” compared 
with some in which work has to be carried 
on. In one case, for instance, one of H. M. 
inspectors of mines informed the writer 
that he had to crawl into a place on his 
stomach, and was unable to crawl out 
again, he had to be pulled out by his feet. 
There is also a record case where a hewer 
had to be pulled out by the feet every time 

he wanted to turn over his pick. In some 

of the low seams also locomotion assumes 

a somewhat painful aspect. The men who 

work in the seams every day get into a 

sort of grasshopper-like spring, the body 
being kept all the time at half its normal 
height. In other cases, as in the west of 
Yorkshire, the men who work in the thin 

seams propel themselves upon low trucks, 

on rails, the men lying on their stomachs 
on the trucks, and propelling them by 

kicking the side of the road with one foot. 

Men who are constantly working under 

these conditions get quite accustomed to 

them, and they are not really dangerous, 

just as a sailor on a topsail-yard is really 

in no more danger, as long as he is mm 

good health, than he is on the deck. But 

to those who are not accustomed to these 

things, there is real danger, and men are 

taken up very much more with the matter 

of their own danger and their own com- 

fort than with looking after a machine. 

On the other hand, a smart miner s000 

gets to know enough to keep his own ma- 

chine going. His repairs may make the 

skilled mechanic raise his eyebrows, but 

he keeps the machine going, and that 38 

everything, and meanwhile the man is at 

home practically where he is working. 


(To be continued.) 
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Notes from Great Britain. 


ties of the large “bulk” supply 

companies in the United King- 
dom has just been experienced at Willes- 
den, London. The two interested parties 
are the Willesden Urban District Coun- 
cil and the North Metropolitan Electrical 
Power Distribution Company. The 
former local authority some years ago ob- 
tained a provisional electric lighting order 
and had gone so far with its electrical 
undertaking as to spend some $300,000 
upon its generating station, and was 
hoping shortly to give a supply, while the 
latter company has powers to supply elec- 
tric power “in bulk” over a large portion 
of northern Middlesex, adjacent to the 
area of the Willesden Urban District 
Council. The company, which has been 
in possession of its powers for a few years, 
has made but few outward and visible 
= signs of developing the area given to it 
beyond a couple of temporary stations 
supplying small portions. But the pro- 
posal which has just been made to the 
Willesden Urban District Council, viz., 
to take over the generating station now 
being erected by it and to utilize it for 
the general purposes of its own parlia- 
mentary powers, and to supply electricity 
in bulk to the local authority, is one 
which it will make manifest, much more 
quickly than would otherwise have been 
the case. The terms of the agreement pro- 
vide for the supply of current imme- 
diately at an equal price, but, of course, 
without the responsibility of the financial 
problems involved, as the company offers 
to defray the cost of the expenditure to 
date, either in cost or by paying the an- 
nual instalments for interest and sink- 
ing fund until the debt was completed. 


0" of the most important possibili- 


The latest official information concern- 
ing the government telephone system is 
that the expenditure to date is over 
$5,000,000. Seven exchanges have been 
opened within the past twelve months, 
and in addition to some 9,000 telephones 
in use about 2,000 further agreements 
have been entered into, and 150 to 200 
new subscribers are being connected up. 
Some delay has been experienced in ob- 
taining way leaves and this has been in- 
strumental in preventing consumers in 
certain districts being connected up. The 
consequence has been some complaints to 
the government. Four other important 
exchanges will be opened during the 
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course of the year, and arrangements are 
in progress for the erection of several 
others. 


Great satisfaction has been expressed 
at the decision of the government to con- 
tribute toward the funds of the Engineer- 
ing Standards Committee. As its name 
implies, the work of this body is the 
preparation of engineering standards, in- 
cluding standard specifications for engi- 
neering works, together with the stand- 
ardization of parts of locomotives and 
electrical appliances. This work the gov- 
ernment regards as tending to reduce the 
cost of production and the time occupied 
in completion. The sum proposed to be 
sct aside to facilitate the work of the com- 
mittee for the present financial year is 
$15,000, and a special committee has been 
appointed to administer this sum, which 
goes into a common fund. The members 
of the Engineering Standards Committee 
are eminent members of the Institutions 
of Civil, Mechanical and Electrical En- 
gineers, and the present hope is the 
formation of a permanent body, in order 
to keep in touch with the scientific and 
practical development of the trades con- 
cerned, and be prepared to revise the 
standards by addition or deletion, and to 
modify the methods of testing as necessity 
arises. 


A good deal of discussion has taken 
place of late in connection with the pro- 
posal of the London County Council 
to undertake the wiring of premises for 
the electric light. Strenuous opposition 
was put up by the London wiring con- 
tractors, supported by the London Elec- 
trical Contractors’ Association, and 
eventually Parliament refused to allow 
the clauses of the bill relating to this 
matter to proceed. The whole argument 
has been fought around the difference be- 
tween undertaking free wiring, t. e., the 
consumer paying a little more per unit 
for his current in return for the local 
authority providing his wires and fittings 
free, and the actual installation work be- 
ing carried out by the workmen of the 
local authority. A good deal of mis- 
understanding has arisen. At a conference 
upon this matter held recently, between 
some local authorities, electric supply 
companies and contractors, the former 
averred that the actual carrying out of 
the work was never intended by them, but 


at the same time no specific mention of 
this was made in the bill of the London 
County Council, nor does this attitude ap- 
pear to have been the generally accepted 
one; because the local Government Board, 
which has to sanction the municipal loans, 
has for some time now refused to grant 
sums of money for free wiring purposes, 
being obviously under the impression that 
a competition with the local wiring con- 
tractor was intended. The position has 
so far been cleared up that we are now 
in this position. The London contractors 
are willing to support any bill coming 
to Parliament seeking powers to under- 
take free wiring, provided it is specifically 
stated that no actual installation work 
will be carried out, and that all work of 
this description will be put out to con- 
tract. If this is adopted by the local 
authorities, an immense deal of good will 
be done to the electric lighting industry, 
inasmuch as it will increase the station 
load in the poorer districts by enabling 
workmen and others to have the light, 
but who can not afford to pay the initial 
cost of the fittings. 


Mcans of locomotion in London seem 
to afford a never-ending topic of con- 
versation and discussion, and to all ap- 
pearances this is a state of things likely 
to last no inconsiderable length of time. 
At the present moment there are many 
things to talk about. First of all there 
is the rejection of a large electric rail- 
way, partly in tube and partly on the sur- 
face, running from the heart of the city 
to the north and northeast of London. 
It is—or was—proposed to practically 


transfer a number of companies 
sanctioned by Parliament, and over 
which Parliament would have full 
control, to a company registered 


‘under the companies acts, and over which 


Parliament could exercise no authority. 
The proposition in question was rejected 
in the case of one of the railways this 
year and has since been abandoned, for 
this year at any rate, in connection with 
the others. Finally, there are the proposi- 
tions of the London County Council be- 
fore the Royal Commission which is con- 
sidering the question of traffic in London. 
The County Council proposes that it 
should be the sole tramway authority, that 
hitherto all railway schemes should be 
sanctioned for only a given number of 
years, and that they should then revert 
to the Council. A. W. 
London, May 23. 
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Electrical Patents. 


The General Electric Company, of New 
York, controls a patent recently issued 
on a new system of electrical distribution, 
devised by Mr. Edwin W. Rice, Jr., of 
Schenectady, N. Y. The invention re- 
lates to means for deriving a rectified con- 
stant current from a source of alternating 
current of approximately constant poten- 
tial, and includes among its features of 
novelty certain improvements in the man- 
ner of obtaining the constant current to 
be rectified, as well as in the arrangements 
for rectifying the same. In the cut there 
is illustrated means for generating multi- 
phase alternating current, in this case 
three-phase, the multiphase alternating 
current thus produced being passed 
through a constant-potential constant-cur- 
rent transforming apparatus and then to 
a rectifying commutator, the whole ar- 
rangement being represented in diagram. 
The source of three-phase current is rep- 
resented conventionally by the triangular 
arrangement of windings 1, which indi- 
cates generating windings of a three 
phase machine; the field winding 2 of 
which is excited by direct current derived 
from a suitable source, such as the ex- 
citer 3. The terminals 4, 5 and 6, con- 
nected to the generating windings, supply 
current to transmission lines correspond- 
ingly designated. To these transmission 
lines translating devices of any desired 
character may be connected. As typify- 
ing such translating devices there ig in- 
dicated an induction motor 7, connected 
to the transmission lines. In order to de- 
rive the rectified constant current, which 
it is one of the objects of the invention 
to produce, there is connected to these 
transmission lines 4, 5 and 6 a constant- 
potential constant-current transforming 
apparatus, consisting in the present in- 
stance of a closed circuit, including re- 
actances of opposite sign alternately ar- 
ranged in series with respect to each other. 
These reactances may consist of induc- 
tance coils and condensers, the closed cir- 
cuit including three of each arranged as 
specified. In the drawings these alter- 
nately connected inductance coils and 
condensers are indicated at 8 to 13, in- 
clusive. Leads 14, 15 and 16 are con- 
nected, respectively, to the transmission 
lines 4, 5 and 6 and serve to convey al- 
ternating current of constant potential to 
the transforming device thus described. 
The points of connection of these leads 
with the closed circuit, including the in- 
ductance coils and condensers, are 80 
chosen that each pair of the leads spans 
two adjacent reactances of opposite eign, 
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that is to say, a condenser and its ad- 
jacent inductance coil. In the illustration 
these conneetions have been made so that 
the leads 14 and 15 are connected across 
the inductance coil 8 and the condenser 
12, the leads 15 and 16 across the in- 
ductance coil 9 and the condenser 13, 
and the leads 16 and 14 across the in- 
ductance coil 10 and a condenser 11. Con- 
stant-potential alternating current being 
now supplied to this combination of re- 
actances in which there is an inductance 
coil and a condenser in series across each 
pair of leads, there is produced across 
the terminals of any one of the con- 
densers or inductance coils an electro- 
motive force which appears at right an- 
gles or in quadrature to that impressed 
upon the terminals of that pair of re- 
actances to which the particular con- 
denser or inductance coil belongs. To 
produce this result, the condenser and 


ao 


`y 
SYSTEM OF ELECTRICAL DISTRIBUTION. 

inductance of each pair must be propor- 
tioned relatively to each other, so as to be 
in resonance condition, the manner of se- 
curing this proportioning being well un- 
derstood by those skilled in the art. When 
thus proportioned, the electromotive force 
across the terminals of any one of the 
inductance. coils or condensers is in 
quadrature with the impressed constant- 
potential electromotive force and varies 
in such a manner as would maintain a 
constant current in a circuit supplied 
thereby. This automatic regulation is not 
impaired, but is, on the contrary, in- 
creased in range and the regulation 
actually improved in some respects if an 
electromotive force of constant potential 
be included in circuit therewith, this 
electromotive force being preferably 
chosen so as to be in phase with that 
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of the constant-current cireuit. Three 
constant-current circuits of this character 
are represented. One of these circuits is 
connected at 17 to the junction between 
the inductance coil 8 and the condenser 
12 and through the primary. of a trans- 
former 18 to the point 19 at the opposite 
angle of the triangular arrangement of 
reactances. The inductance coil 8 and the 
condenser 12 being supplied with current 
from the constant-potential mains 14 and 
15 impress upon this circuit 17, 19 an 
electromotive force which regulates for 
constant current, this electromotive force, 
however, being combined with the re 
sultant of the two electromotive forces 
between the leads 15, 16 and 14, 16, re- 
spectively, this resultant being, as will 
be readily understood, at right angles to 
that between the leads 14 and 15, and 
therefore in phase with the constant-cur- 
rent electromotive force derived from the 
inductance coil 8 and the condenser 12. 
In a similar manner a second constant- 
current circuit is connected between the 
point 20 corresponding to the lead 14 
and the point 21 between the inductance 
coil 9 and the condenser 13, which are in 
series across the two remaining leads 15 
and 16, this constant-current circuit like- 
wise including the primary of a trans- 
former 22. A third constant-current cir- 
cuit is connected to a point 23 represent- 
ing the junction of the lead 15 with the 
transforming apparatus and a point 43 
between the inductance coil 10 and con- 
denser 11 in series across the other two 
leads 14 and 16, this last constant-cur- 
rent circuit likewise including the primary 
of still another transformer 24. The 
secondaries of the transformers 18, 22 and 
24 are connected, respectively, to rectify- 
ing commutators 25, 26 and 27, these 
commutators being driven in synchronism 
with the waves of the alternating current. 
Any suitable means is employed for this 
purpose, as, for example, a synchronous 
motor 28, this motor being supplied with 
alternating current through the leads ?9, 
connected to the transmission lines 4, ° 
and 6. The direct current for exciting 
the motor may be derived from a suitable 
source. (Not here shown.) The respec 
tive rectifying commutators 25, 26 and 
27, which may be of any ordinary typ 
are connected in series with each other 
through the medium of a consumption 
circuit 30, including translating devices 
of any desired character, as, for example, 
are lamps, indicated conventionally by 
the crosses, such as at 31. To reduce the 
maximum difference of potential exist- 
ing between any two points of this clr 
cuit, some of these translating devices 
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may be interposed in a circuit joining 
each pair of rectifying commutators in 
series, this arrangement of translating de- 
vices being well understood in the art 
and commonly designated as a “multicir- 
cuit” connection. One object of inter- 
posing the transformers 18, 22 and 24 is 
to render the respective constant-current 
circuits to which they are connected elec- 
trically independent of each other, there- 
by permitting the several constant-cur- 
rent circuits to be connected in series 
with each other, if so desired. Moreover, 
the transformers by saturation of their 
cores limit the constant-current voltage 
in case of open-circuit at the rectifier. 

A new method of applying terminal 
wires to electric lamp glowers has been 
patented by Mr. Joseph M. Gulentz, of 
Pittsburg, Pa., and Mr. George Westing- 
house has purchased this patent. The means 
comprises a rectangular frame 1, the base 
portion 2 of which is provided with an 
oblong rectangular recess or guideway 3, 
and in this recess is mounted the bottom 
portion 4 of two-part block 5, this block 
being of less length than the recess or 
guideway 3, but of substantially the same 
width, it being fitted, however, so as to 
slide easily therein. The frame 1 com- 
prises a clamping block or piece 6 at each 
end, which is suitably fastened to the base 


portion 2, the means here shown being 


dowel-pins 7, which project upward from 


METHOD OF APPLYING TERMINAL WIRES TO 
ELECTRIC LAMP GLOWERS. 


the base and fit into corresponding holes 
in the pieces 6. These pieces 6 are also 
provided with handles 8, by means of 
which they may be placed in and re- 
moved from their operative positions in 
the apparatus. The top part 9 of the 
block 5 is fastened to the bottom part 4 
by dowel-pins 10, projecting upward 
from the lower part and fitted into cor- 
responding holes in the upper part. This 
part 9 is also provided with a handle 11, 
by means of which it may be placed in 
and removed from its operative position. 


The two ends of the parts 4 and 9 are 
provided with registering semi-cylindrical 
recesses 12 and 13 of the right dimensions 
to receive a glower blank. The parts are 
also hollowed out to form an enlarged 
semi-cylindrical recess 14. The parts ? 
and 6 are also preferably provided with 
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small registering grooves to receive the 
terminal wires 15, the grooves being of 
such dimensions that the wires may be 
clamped firmly in position, so that the 
amount of terminal wire end which it is 
desired to insert into the glower blank 
shall project within the recess 3 at the 
upper side thereof. In applying the ter- 
minal wires 15, an unbaked and compara- 
tively soft glower blank 16 is placed in 
the clamp block 5 and the terminal wires 
15 are located in the ends of the frame 1, 
so that they shall be clamped in position 
bv means of the pieces 6. The block 5 
is then moved longitudinally in the one 
direction or the other, which will serve to 
force the end of the terminal wire into 
the end of the blank. The piece 6 at that 
end may then be raised slightly or en- 
tirely removed to release the wire 15 and 
the block be then moved in the guideway 
to the other end thereof, thus forcing the 
end of the right-hand. terminal wire into 
the corresponding end of the glower 
blank. The glower blank and its ter- 
minal wires may then be removed from the 
apparatus and a suitable paste 17 applied 
to the ends of the blank. The device is 
then baked or otherwise subjected to any 
treatment which may be necessary or de- 
sirable to put it in condition for service, 
the resulting glower being then ready 
for use, except for attachment of addi- 
tional lengths of lead wires to the ter- 
minal wires 15, it being the usual prac- 
tice to employ platinum for the terminal 
wires 15 and to fuse additional lengths of 
wire of less expensive material to the 
ends of these terminal wires. 


Mr. Walter C. Fish, of Lynn, Mass., 
has assigned to the General Electric Com- 
pany a patent obtained on a meter in- 
vented by Mr. Fish. In electric meters 
of the ordinary construction the armature 
shaft is vertically disposed. Owing to the 
accurate operation required of these 
meters, it is desirable that the friction be- 
tween the shaft and its bearings be made 
as light as possible. In order to decrease 
this friction, Mr. Fish employs a sym- 
metrical current-carrying coil in con- 
junction with an electromagnet system 
for the purpose of reducing the pressure 
between the shaft and its journal. One 
of these members is carried by the arma- 
ture shaft and the other by the frame of 
the meter. The casing of a wattmeter of 
ordinary construction is shown at 1, in 
which the vertical shaft 2, which carries 
the armature 3, is mounted; 4 represents 
the field coils of the meter. A disc 5 and 
magnets 6, of the ordinary construction, 
for retarding the movement of the arma- 
ture, are shown. At the top of the casing 
is placed an electromagnet 7. ‘This elec- 
tromagnet is formed like an inverted cup, 
the bottom, 8, of which is circular and 
forms the yoke of the electromagnet. 
Rising from the bottom at the centre is 
the core 9, which is cylindrical in form 
and carries at its top the enlarged cylin- 
drical disc-shaped pole-piece 10. Between 
the cylindrical enlargement 10 and the 
bottom 8 is wound the coil 11 for ener- 
gizing the electromagnet. ‘The sides of 
the cup are turned in, so that a portion 
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12, which is annular in shape, is in the 
same plane with the cylindrical enlarge- 
ment 10. The magnetic flux of the elec- 
tromagnet passes, therefore, in substan- 
tially radial directions between the centre 
of the cylindrical portion 10 and the 
inner surface of the extension 12. Car- 
ried at the upper end of the armature 
shaft 2 is an annular coil 13. This coil 
is symmetrically wound and is so placed 
as to lie in a horizontal plane between 
the cylindrical portion 10 and the inner 
extension 12 of the magnet 7. Arms 14 
are clamped or secured to the armature 
shaft 2 in any desirable manner and sup- 
port at their outer ends the coil 13. 
Brushes 15, supported in any suitable 
manner—as, for instance, by being 
mounted on a cross-arm 16, carried by 
the casing—contact with slip-rings 17, 
which are carried by the armature shaft 
2. These slip-rings convey current to the 
coil 13, and the ‘brushes 15 receive cur- 
rent from any suitable source. Prefer- 
ably the current which energizes the coil 
13 is the potential current of the watt- 
meter, and the brushes, connections, coil, 
etc., form part of the resistance in the 
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New ELECTRIC METER. 


potential circuit. The coil 11 may also be 
included in this circuit if desired. A 
recess 18 may be formed in the end of the 
cylindrical portion 10, if desired, in which 
the upper end of the shaft 2 may be 
guided. If the coils are properly propor- 
tioned and located, the passage of current 
through them will in either case tend to 
raise the armature shaft. A variation 
of the amount of current passed through 
the coils will have, however, but slight 
effect on the displacement given to the 
shaft, as a very slight elevation of the 
coil would lift them out of the position 
of strongest effect upon the other mem- 
ber. With this invention there is little 
liability of trouble due to any side strain, 
as the coil can be wound in a very sym- 
metrical manner and as any slight im- 
perfection in proportion will have but 
very little influence in producing side 
strain. 
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Artemieff’s Electrical Armor. 


In this article M. A. Giron describes 
a protecting armor, which consists of a 
suit of clothing of fine wire cloth, cover- 
ing all parts of the body. The wire is 
covered with cloth to make it more dura- 
ble. This armor is now being manufac- 
tured by the Siemens & Halske Company, 
of Berlin, in three sizes. It has been 
tested under severe conditions, and in all 
cases protected the experimenter from 
shocks. It protects in two ways. First, 
it prevents short-circuits through the 
body by providing a low-resistance path 
around it. Thus, the resistance of this 
covering from hand to hand is less than 
0.01 ohm, while that of the body is gen- 
erally greater than 2,000 ohms. There 
fore, a short-circuit, sending 1,000 am- 
peres through the armor, would give a 
voltage of only ten across the body, which 
could not pass more than 0.005 of an 
ampere. The second protection is that 
of preventing high-tension voltages from 
setting up charging currents in the body. 
It has been tested in this way with volt- 
ages of 200,000. Care should be taken, 
however, to avoid drawing arcs to the 
armor, as this may not only destroy the 
armor, but cause severe burns.—T'rans- 
lated and abstracted from Electricien 
(Puris), May 16. 

A 


Hertzian Wave Wireless Telegraphy. 


This is the first section of a series of 
articles by Dr. J. A. Fleming upon wire- 
less telegraphy, based on the Cantor 
lectures delivered before the London So- 
ciety of Arts, in March of this year. Dr. 
Fleming has revised his lectures, and 
omitted advanced technicalities, in order 
that the subject may be suitable for the 
general reader. He explains clearly the 
accepted ideas in regard to the action of 
the ether when subjected to an electric 
strain. He shows how electrical waves 
may be thrown out, which travel along 
a line perpendicular to the radiator. As 
an alternating charge is impressed upon 
a conductor, this charge sets up in the 
surrounding ether an alternating strain, 
which strain travels outward in the form 
of self-enclosed lines. At each oscillation 
of the charges, the direction of the lines 
of strain springing from end to end of 
the radiator is reversed. It is a general 
property of lines of strain that there is a 
tension along the line, and a pressure at 
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right angles, hence these loops of elec- 
tric strain press each other out. Each 
one that is formed squeezes the already 
formed loops further and further away 
from the radiator, This movement 
through the ether of self-enclosed lines 
of electric strain constitutes what 


1s 
called electrice radiation. 


The author 
then explains three principal types of 
radiator—the simple Marconi radiator, 
which is charged by means of an induc- 
tion coil, and which discharges to the 
carth across an air-gap; the Braun 
radiator, in which the acrial wire is con- 
nected to some part of an oscillating cir- 
cuit; and the Marconi-Braun system, in 
which the oscillations are set up in one 
circuit, and impressed upon an aerial 
wire through a transformer. The energy 
radiated depends upon the capacity of the 
aerial wire and the charging voltage. By 
means of the transformer the charging 
voltage can be made high. The capacity 


may be increased by erecting a system of 


multiple aerials, but by this arrangement 
the capacity does not increase propor- 
tionally with the increased wire used.— 
Abstracted from the Popular Science 
Monthly (New York), June. 
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Electric Lighting of the Aldershot Camps. 


The electrical installation at Aldershot, 
England, which is the largest private 
electrical installation in the world, is 
nearing completion. The boiler house 
contains six boilers, each fed from a sepa- 
rate coal bunker. These are hand fired, 
with a duplicate water feed system, con- 
sisting of three-throw feed pumps driven 
by series motors. There are two 
economizers which may be used singly or 
in parallel. The engine room equipment 
consists of three Parsons turbines, direct- 
coupled to Parsons two-pole over-type 
250-kilowatt generators. These machines 
run at 2,000 to 2,200 revolutions per 
minute, and are automatically lubricated. 
The bed-plate is arranged as an oil tank, 
and fitted with cooling pipes. It is not 
bolted down, but stands on wooden blocks 
resting upon concrete foundations. Regu- 
lation is accomplished by means of an 
electrical governor consisting of a sole- 
noid and plunger acting against the 
spiral of a spiral spring. Each tur- 
bine is also fitted with a centrifugal gov- 
ernor. Current is distributed at 400 and 
450 volts. At full load the steam con- 


sumption per kilowatt-hour is 24.9 
pounds, with a 26.%5-inch vacuum and 
131 pounds pressure of steam at the stop 
valve. Under similar conditions at half 
load the consumption was 29.41 pounds, 
and at quarter load, 37.75 pounds. 
There is also one 100-kilowatt turbo-gen- 
erator, with two dynamos mounted tan- 
dem on the shaft, which may be used as a 
steam balancer. It runs at 4,000 revolu- 
tions per minute. For boosting and 
balancing, four machines are mounted on 
one shaft, and comprise two compound- 
wound machines capable of dealing with 
100 amperes out of balance, and driving 
two generators, each capable of raising 
the pressure 100 volts when 250 amperes 
is passing through them. The con- 
densers are fitted with a release valve 
which automatically opens the exhaust io 
the air should the vacuum fail. Water 
is circulated through the condenser by a 
centrifugal pump. The switchboard con- 
tains a panel for cach generator, fourteen 
feeder panels, balancing and booster 
panels, and a station panel. The whole 
board is arranged for two pressures, 80 
that boosted feeders may be used for sup- 
plying distant points. The storage bat- 
tery used for regulation consists of 230 
cells, with a capacity of 100 amperes for 
ten hours, and has twenty-one regulating 
cells at each outer end. Current is dis- 
tributed by a lead-covered three-core 
cable, laid solid. There are about 16,000 
eight-candle-power lamps in inside light- 
ing, and thirty-two arc lamps and about 
700 incandescent lamps for outside light- 
ing. About 100 horse-power of motors 
are in use.—Abstracted from the Elec- 
trician (London), May 15. 
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Magnetic Hysteresis at High Frequencies. 

It has generally been assumed that the 
loss of energy due to hysteresis is inde- 
pendent of the frequency, but investiga- 
tions to decide this question have given 
contradictory results. The chief difi- 
culty has been in eliminating the hystere- 
sis effects, as these not only cause a loss 
of energy, but weaken the magnetic 
density within the iron, so that there has 
always been uncertainty as to the actual 
value of this density. MM. C. E. Guye 
and B. Herzfeld have used a neat ar- 
rangement for investigating this matter. 
Two small wires, made from the same 
iron, were arranged symmetrically as two 
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branches of a bolometer. On each of 
these were wound similar bobbins having 
two sections, so that the windings on each 
wire could be made to assist or neutralize 
each other. First, a current was passed 
through the exciting coils, with these ar- 
ranged so that no magnetic field was set 
up, and equilibrium was established by 
means of a galvanometer. This adjust- 
ment was corrected for temperature 
changes due to the Joule loss in the wind- 
ings. The two coils were connected in 
series. By changing the connections so 
that two sections of one coil acted to- 
gether, an alternating flux was set up in 
one branch of the bolometer. The iron 
wire used was small, so that it reached a 
constant temperature almost at once. By 
readjusting the apparatus to establish 
equilibrium again, a reading was obtained 
proportional to the heating of the mag- 
netized arm of the bolometer. Experi- 
ments were carried out for different cur- 
rent densities and frequencies varying 
from 100 to 1,200 cycles per second. 
Four sizes of wire were used, being, re- 
spectively, 0.0374 centimetre, 0.0235 
centimetre, 0.0155 centimetre and 0.0038 
centimetre. The density of the field 
used for the different experiments 
varied from 56.6 to 9.4 centimetre- 
gramme-second units. Assuming the 
iron loss to be made up of a term 
due to hysteresis proportional to the fre- 
quency, and the second term due to 
Foucault currents proportional to the 
square of the frequency, curves were cal- 
culated for the conditions of the tests. 
This calculated curve did not agree with 
the experimental results for the largest 
size of wire. For the other sizes the 
curves agreed excellently, and for the 
smallest size of wire the results gave a 
straight line. The results showed also 
that the curve approached a straight line 
for low values of induction, and for very 
small wire the Foucault losses become 
negligible. The results seem to show that 
the hysteresis loss is independent of fre- 
quency up to 1,200 cycles per second.— 
Translated and abstracted from l'Indus- 
trie Electrique (Paris), May 10. 
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Rational Operation of Arc-Light Systems. 


l Operating engineers are always seck- 
ing for ways of reducing the cost of oper- 
ating electric stations, and particularly 
that of producing the current. Herr R. 
Herzog here calls attention to a neglected 
phase of operation, which is the careless 
use of the carbons. With the price of cur- 
rent at twenty pfennigs (five cents) per 
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kilowatt-hour, the cost of carbons is about 
fifteen per ‘cent of the total cost of oper- 
ating the lamps. In larger stations, where 
the cost of operation is proportionally 
less, the cost of the carbons may be eight- 
cen per cent. In order to use the carbons 
most economically, they should be made 
in lengths proportional to the hours of 
lighting. Another point which has been 
neglected is the use of carbons of different 
diameters. The volume of a carbon is 
proportional to the square of its diame- 
ter, so that this should vary with the 
length of the carbon. There are limits, 
however, which should not be passed. The 
low limit for the large carbons is that 
where hissing is produced by the short 
are. The upper limit for smaller carbons 
is where flickering begins. A graphical 
construction gives a simple way of de- 
termining the proper length of carbon 
for any time of lighting. The coordi- 
nates of the diagram are length of carbon 
and hours of lighting. A certain constant 
minimum length of carbon must be as- 
sumed to prevent burning of the holders. 
Then, by experiment, the consumption for 
different diameters can be determined, 
and by laying these off on coordinate 
paper, and drawing lines through points 
thus determined from the assumed mini- 
mum length, the proper length of any 
size of carbon for any time of lighting 
is easily determined. In this way the 
waste of carbon should be reduced to a 
minimum. A difliculty in this method 
arises because arc lamps are usually 
manufactured for only one size of car- 
bon; but by using an adjustable holder, 
this ditheulty is overcome.—Z'ranslated 
and abstracted from the Elektrotechni- 
scher Anzeiger (Berlin), May 14. 
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The Lorain Surface Contact System at 
Wolverhampton, England. 

The Lorain surface contact system has 
been in operation at Wolverhampton, 
England, for over a year, and this article 
gives a full abstract of the report of Mr. 
C. E. C. Shawfield, borough electrical and 
tramway engineer, for the system during 
this period. A little over eleven miles of 
single track have been in operation, with 
an average of about fifteen cars in service. 
The car-miles have been about 45.000 per 
month for the last six months. After 
stating the terms of the contract with the 
Lorain Steel Company, the report dis- 
cusses the safety of the system, under two 
heads—obstruction to traffic, and possi- 
bility of injury from electric shock. 
There is no record of any accident due to 
the projecting contacts, so there seems to 
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be no actual obstruction. Records have 
been kept of the shocks to persons and 
animals, There were seven of these, all 
of them occurring during the month of 
May, 1902, and which were caused by de- 
fective work in erection. There has been 
no fatal accident whatever, the most seri- 
ous being the falling of horses, due to 
shocks. The engineer expresses the opin- 
ion that this system is no more dangerous 
than is overhead trolley construction. 
Discussing the reliability of the system, 
it is shown that 680 car-miles were lost. 
due to breakdowns, but of this loss only 
twelve and one-half per cent was duc to 
the track equipment, 595 miles being lost 
from defects in the car equipment. It is 
thought that the results show that on the 
score of reliability there is little to choose 
between the Lorain system and the over- 
head system. The consumption of elec- 
tric energy per car-mile is more with the 
Lorain system, due to the energy required 
to excite the car magnets, due to the ex- 
tra weight of the car equipment and due 
to leakage. As a comparison, it is stated 
that the corresponding current consump- 
tion with the overhead trolley system is 
about 1.15 units per car-mile, and with 
the Lorain system, 1.6. Assuming that 
the average price for the electrical energy 
will be 1.65 pence per unit, the addi- 
tional cost for energy consumed by the 
Lorain system would be 0.41 penny per 
car-mile. A comparison is made of the 
cost of maintenance of the two systems. 
For track equipment this is given as 
0.569 penny per car-mile for the Lorain, 
and 0.316 penny per car-mile for the 
overhead system. The cost of main- 
tenance for the car equipment in the 
Lorain system is 0.23 penny per car-mile, 
as against 0.08 penny per car-mile for the 
overhead system. This makes the total 
maintenance charges 0.799 penny per car- 
mile for the Lorain system, and 0.396 for 
the overhead system. The cost in pence 
for the energy per car-mile for the Lorain 
system is given as 3.109, and 2.296 for 
the overhead system. This shows that the 
total additional cost of working the Lorain 
svstem, as compared with the overhead 
system, is equivalent to 0.813 penny per 
car-mile. The above figures do not in- 
clude any interest for sinking fund or 
extra capital expenditure that would be 
incurred for the Lorain system, but the 
report states that this extra capital ex- 
penditure on the Lorain system, inelud- 
ing both track equipment and car cquip- 
ment, may be taken as £1,250 per mile of 
single track.—A bstracted from the Tram- 
way and Railway World (London), 
May 14. 
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STATIC DISCHARGES IN ELECTRIC 
CIRCUITS.) 


BY PERCY H. THOMAS. 


“Static discharges” in electric cir- 
cuits supply a very interesting and in- 
structive example of one of the most uni- 
versal of nature’s methods, namely, wave 
motion. Broadly speaking, wave motion 
serves as a method of transfer of energy. 
This transference is accomplished by the 
continuous development of force in a 
suitable medium, starting from the source 
of energy and passing to the receiving 
point. Such energy transfer may be ac- 
complished either through a rigid or an 
clectric medium. The electric waves con- 
stituting static disturbances are of the 
latter type. An “elastic”? medium must 
contain inertia and elasticity, which, in 
electrical terms, means inductance and 
capacity. With a rigid medium, such as 
a connecting rod, the motion at the re- 
ceiving point is exactly coincident with 
that at the source. With elastic trans- 
mission, there is a relatively large time 
lag or phase difference between these 
points. 

When waves are started in a tubular 
medium, that is, one in which there is no 
spreading of the wave as it passes along, 
provided there are no wastes of energy in 
the transmission, the wave will preserve 
its original energy and form indefinitely. 
Any wastes of energy, however, cause a 
diminution of energy and a modification 
of form as the wave proceeds. The 
amount of energy in the wave and its 
form are determined by the generator at 
the instant of its creation, and can not 
be altered by any subsequent action of the 
generator. 

Velocity—All waves pass with approxi- 
mately the same velocity in any given 
medium. 

Reflection—When the end of the medi- 
um or transmission wire is reached, the 
wave is reflected back to the generator 
backward over the same path, and pro- 
duces at the moment of reflection double 
potential at the reflecting point. If in- 
stead of an abrupt end of the medium or 
wire, a sudden enlargement of the medi- 
um or a short-circuit for the wire is 
reached, the wave will still be reflected 
backward toward the generator, but with 
its sine reversed. When a change occurs 
in the medium, that is, in the inductance 
or capacity of the electric wire, there will 
be a partial reflection of the wave. If 
the capacity be increased at the reflect- 


1 Abstract of a paper read before the electrical sec 


tion of the Franklin Institute, Philadelphia, Pa., May %8. 
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ing point, the portion of the wave re- 
flected will have its sine reversed and the 
portion proceeding will have a less volt- 
age than the original wave. If the ca- 
pacity be decreased at the reflecting point, 
the portion of the wave reflected will not 
have its sine reversed and the portion 
proceeding will have a greater voltage 
than the original wave. 

Wave-Lengths—The wave-length is the 
distance a wave will travel, while the 
source (which is an assumed periodic) 
completes one period. Evidently in elec- 
tric lines, on account of the enormous 
velocity of electric waves in air (ap- 
proximately the velocity of light), only 
extremely rapid periods can generate 
waves. In fact, waves are generated only 
by static disturbances. 

Any abrupt disturbance on a high; 
tension line, such as may be caused by 
switching grounds, short-circuits, light- 
ning, etc., sends electric waves in all possi- 
ble directions along the wires, causing 
reflections at various points, with more 
or less rise of potential. It also causes 
a very strong tendency to jump between 
the turns of any coils (especially trans- 
former windings) which may be connected 
to the circuit. 

Protection should be secured first by 
allowing a considerable margin of insu- 
lation, especially for all air distances and 
surface insulation. Secondly, by the use 
of lightning arresters near all important 
apparatus, and for very high-tension 
work, by the use of static interrupters, or 
choke coils, in series with the leads of all 
transformers. 

“Static interrupters” act as magnified 
choke coils, the increase in choking power 
being obtained by the addition of a con- 
denser between line and ground on the 
apparatus side of the choke coil. The low 
equivalent lightning arrester serves to re- 
duce the resistance in series with the dis- 
charge path to a minimum by the use 
of additional spark-gaps shunting a por- 
tion of the resistance. 

“Static electric waves” in electric cables 
are similar to those in aerial lines. 


A New System of Rewarding Ma- 
chine Shop Labor. 

A recent article by Mr. H. L. Gantt 
has been reprinted in pamphlet form 
from the machine shop number of Cas- 
siers Magazine. This takes up in detail 
a practical study of the “bonus” system 
of encouraging operatives to work in har- 
mony with the executive management, for 
the mutual advantage of each. 
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The Independent Telephone Asso- 
ciation of the United States. 
The seventh annual convention of the 
Independent Telephone Association of the 
United States will be held in Chicago, Il., 
June 24 and 25. The headquarters of the 
convention will be at the Auditorium 
Hotel. The general committee in charge 
of the arrangements anticipates a most 
enthusiastic and interested gathering, 
and is completing its facilities for the 
proper entertainment of the delegates 

and attendants. 

The following gentlemen compose the 
general committee: J. G. Ihmsen, chair- 
man; H. D. Critchfield, Henry Shafer, 
C. J. Stiger, Kempster B. Miller, W. A. 
Kriedler, John R. Dare and H. B. Me- 
Meal. 

The following programme has been an- 
nounced : 

June 24, 2 P. m.—Address of welcome 
by the Hon. Carter H. Harrison, Mayor 
of Chicago; response by the Hon. 8. P. 
Sheerin, of Indianapolis, Ind.; annual 
address by President James M. Thomas; 
roll call of states, and reports; paper on 
“Advantages of Association,” by Hon. C. 
E. Hull, Salem, 1l., president Interstate 
Independent Telephone Association ; “The 
Telephone and the Technical School,” by 
J. C. Kelsey, professor of telephony, Pur- 
due University, La Fayette, Ind.; “Mod- 
ern Exchange Construction,” by W. H. 
Johnson, general superintendent Frontier 
Telephone Company, Buffalo, N. Y.; 
“Independent Telephone Development in 
the South,” by C. E. Stinson, general 
superintendent Memphis Telephone Com- 
pany, Memphis, Tenn.; “Western Tele- 
phone Development,” by J. S. Bellamy, 
Knoxville, Iowa. There will be a con- 
cert in the Auditorium Hotel at 6 P. M., 
and at 8 P. M. a special train will start 
for San Souci Park, the programme of 
entertainment to be given later. 

June 25, 2 P. M.— “Committee Report 
on Patent Litigation,” by the Hon. Hugh 
Dougherty, Bluffton, Ind; “Telephone 
Discipline,” by C. E. Tarte, general 
manager Citizens’ Telephone Company, 
Grand Rapids, Mich. ; “Eastern Telephone 
Development,” by F. A. Demarest, general 
manager Interstate Telephone and Tele- 
graph Company, Trenton, N. J.; “Pre 
sent and Future,” by Frank L. Beam, 
Columbus, Ohio. This will be followed by 
general discussion and the election of 
officers. i 

It is expected that the regular re- 
duction in railroad fares will be effected 
by the different passenger associations. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Measuring Instruments. 

The Leeds & Northrup Company suc- 
ceeded on June 1 to the business of M. E. 
Leeds & Company, Philadelphia, Pa. The 
change is a growth and expansion rather 
than a transfer of that business. Mr. 
M. E. Leeds, who has been the managing 
member of the firm of Leeds & Company, 
is the president of the new company, and 
will devote himself particularly to the 
selling. 

Dr. Edwin F. Northrup is the secretary 
and will have charge particularly of the 
manufacturing. His training and talents 
fit him in a very unusual degree for this 
position in an establishment manufactur- 
ing scientific instruments. He took his 
doctor’s degree at the Johns Hopkins 
University, under Professor Rowland, in 
1895, and afterward was for some time 
professor of physics in the University of 
Texas. He was then employed in the de- 
partment of the Westinghouse company 
which has charge of its original standards 
and does the calibrating of the working 
standards. This position he left at the 
request of Professor Rowland to become 
engineer of the Rowland Telegraphic 
Company. In that capacity he was very 
largely instrumental in developing the 
Rowland printing telegraph into its 
present commercial form. These various 
positions have given him an extensive 
Knowledge of the working requirements 
of scientific and especially electrical test- 
Ing instruments, and his ingenuity and 
training as a designer enable him to pro- 
duce instruments to meet these require- 
ments, 

The new company starts under favor- 
able conditions. The business of Leeds 
& Company has enjoyed a steady growth 
during its existence, and in the vear just 
passed increased its business thirty-three 
and one-third per cent over the previous 
year. During this year, Dr. Northrup 
has been associated with the company, and 
there have been developed a number of 
new and important instruments, and at 
the same time the regular line has been 
thoroughly revised where it has been 
found necessary. The company has 
availed itself of the opportunities offered 
bv the National Bureau of Standards to 
keep its reference standards carefully 
checked, and has made extensive addi- 
tions to its equipment of tools and sec- 
ondary standards, 


A complete catalogue of the apparatus 
manufactured by the Leeds & Northrup 
Company has just been issued, and in- 
cludes the first descriptions of the new 
apparatus above referred to. In addi- 
tion they are publishing the following 
special pamphlets: No. 1—“Resistance 
Boxes and Wheatstone Bridges.” No. 2 
—“ Potentiometers.” No. 3—“Moving 
Coil Galvanometers.” No. 4—“Standard 
Resistances.” No. 5—“Portable Testing 
Sets and Cable Testing Apparatus.” No. 
6—“X-Ray Apparatus.” No. 7—“High- 
Grade Keys for Electrical Testing.” 
No. 8—“‘Self-Induction Apparatus.” No. 
9—“Carey-Foster Bridge.” No. 10— 
“Hoopes Conductivity Bridge.” 

These pamphlets are not confined ex- 
clusively to descriptions of the instru- 
ments which they cover, but they treat 
the subject in a broad wav, going into the 
general question of the best designs, and 
in many cases including detailed instruc- 
tions for using the instruments. 
a> 


Linolite. 


The accompanying illustrations show’ 


two applications of the “Linolite” system 
introduced by Mr. A. W. Beutel, of Lon- 
don, England. The special feature of 
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the system is the use of long cylindrical 
lamps laid in a semi-circular channel of 
polished metal, the two edges of which 
are turned over to form a bead in which 
the feed wires are carried. Unlike the 
usual type, the “Linolite?” glow lamps are 
made with quite straight filaments passing 
from end to end, or with filaments having 
a small expansion loop ‘in the centre. The 
length of filament is, of course, the same 
in the “Linolite” as in other lamps, but 
being straight, and not coiled up, its light, 
for certain purposes, can be used to better 
advantage. The lamps and their re- 
flecting channel take up but little room, 
and are eminently adapted for shop 
window lighting. Nothing detracts more 
from the appearance of a shop window 
than a glaring light in one’s eyes from a 
number of exposed glow lamps, the best 
effect being obtained when a brilliant light 


is thrown upon the goods from lamps 
which are not seen from outside. The 
“TLinolite’ channel, with its concealed 
lamps, can be so installed in a shop 
window as to be quite concealed from out- 
side view and yet to throw a most effective 
light upon all the goods displayed there- 
in. The upper illustration shows a length 
of “Linolite” intended for private house 
or shop window illumination, the channel 
being of polished aluminum or nickeled 
copper, with all the lamp terminals con- 
cealed by insulated bridge pieces. The 
lower illustration shows the clip type for 
outdoor illuminations in which the ter- 
minals are neither protected nor ‘con- 
cealed, and for which enameled zinc chan- 
nel may be used, this method being, of 
course, cheaper than the indoor pattern. 
An effective use for the “Linolite” sys- 
tem is for reflected lighting, the lengths 
of channel being run along the cornice 
of a room and the light directed on to 
the white ceiling. The system can be used 
on any lighting circuit, the lamps be- 
ing arranged in parallel on low-pressure 
supplies, and in pairs on high-pressure 
system, each pair being in series. The 
lamps can easily be removed for clean- 
ing or renewal, and their life is equal to 
any other lamp of high-class manufac- 
ture. 


The Cuyahoga Telephone Company. 

The report of the president of the 
Cuyahoga Telephone Company, of Cleve- 
land, Ohio, Mr. Frederick S. Dickson, 
states that in the near future a surplus 
will undoubtedly be shown on the books 
of the company. At the annual meeting. 
in February, a deficit was reported for the 
end of 1902 of $29,684.70. On the first 
of February this deficit had been re- 
duced to $23,382.66; on March 1 to 
$16,801.49; on April 1 to $9,089.08, and 
on May 1 to $1,971.66. During 1902 the 
expenses were 51.6 per cent of the earn- 
ings. During April of this year they 
were 46.07 per cent. During the four 
months ending April 30, a total of 
$12,472.55 was expended out of the earn- 
ings for the development of the plant, in 
addition to the ordinary expenditures of 
$25,270.73 for maintenance. The com- 
pany is hampered by a debt of $478,- 
505.78, due the Federal Telephone Com- 
pany, and it is proposed to issue 30,000 
shares of six per cent cumulative pre- 
ferred stock. At the stockholders’ meet- 
ing on May 21, ninety per cent of the 
stock was represented, and eighty per cent 
of the stockholders was present. The 
secretary of the company, Mr. James B. 
Hoge, states that the stockholders are 
pleased with the proposed plan. 
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Description of the New Pedrick & 
Ayer Shop. 

The recent great industrial activity has 
caused many manufacturers to build en- 
tirely new works, or at least to greatly 
extend existing plants. The well-known 
Pedrick & Ayer Company is one of the 
many concerns forced by the growth of 
business to seek more commodious quar- 
ters. For several years this company oc- 
cupied its own factory in Philadelphia, 
extending its rapidly growing line of air 
tools, while continuing its older line of 
special railroad tools and appliances in 
which the company gained its reputation. 

A site for the new modern works was 
purchased immediately adjoining the 
Clinton avenue station of the Central 
Railroad of New Jersey at Plainfield, 
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electric crane equipped with three motors. 
Besides the main traveling crane, there 
are numerous hoists and jib cranes 
actuated by compressed air. The machine 
tools are all driven by electric motors, the 
prevailing plan being to group several ma- 
chine tools on one countershaft, this in 
turn being belted to a motor of fair size 
and efficiency. In the testing department 
proper arrangements are made to provide 
practical working conditions for the air 
compressors, portable and stationary riv- 
eters, hoists and cranes, which are pro- 
duced in great variety and size. At the 
lower end of the main ‘building a spur 
from the railroad extends three car lengths 
under the crane, where rapid loading and 
unloading of machines and products is 
possible. 


New SHOPS OF THE PEDRICK & AYER COMPANY, AT PLAINFIELD, N. J. 


N. J. No expense has been spared in the 
construction and equipment of the build- 
ings, which are all of brick and steel of 
slow-burning construction. Good light 
for all buildings and departments has 
been especially sought, and convenience 
to excellent transportation facilities has 
also been carefully considered. 

The accompanying illustration repre- 
sents the general arrangement of the 
plant, which consists of a main shop, 100 
feet by 400 feet; boiler house, 40 feet by 
40 feet; engine house, 40 feet by 40 feet; 
immediately adjoining the boiler house, 
blacksmith shop, 40 feet by 50 feet; pat- 
tern and storage shop, 45 feet by 100 feet. 
There are, in addition, the usual storage 
bins and small outbuildings. 

The main building contains the offices 
of the company, draughting room, tool 
room and storage of principal raw ma- 
terials and finished parts. The principal 
portion, however, is used for the machine 
shop proper, the fitting, assembling, test- 
ing and shipping departments. The main 
bay is provided with a fifteen-ton Shaw 


‘considered as one building. 


The boiler and engine house, with fire 
wall and metal door between, might be 
The boiler 
room is well equipped with all necessary 
appliances dictated by modern usage and 
has substantial storage capacity for coal. 
The engine room contains a belted auto- 
matic air compressor of the type largely 
sold by the company and two direct-con- 
nected, dynamo-engine sets for supplying 
power and light to the entire works. The 
sets are 150-kilowatt capacity each; the 
engines furnished by the Ames Iron 
Works, and dynamos and switchboards by 
the General Electric Company. 


Journal of the British Institution of 
Electrical Engineers. 

The May issue of the Journal of the 
British Institution of Electrical Engineers 
contains the following papers and discus- 
sions: “The Nernst Lamp,” by J. Stoett- 
ner; “Experiments on Synchronous Con- 
verters,’ by W. N. Thornton; “Railway 
Block Signaling,” by J. Pigg; “Motive 
Power Supply from Central Stations,” by 
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R. A. Chattock, and “Mean Horizontal 
and Mean Spherical Candle-Power,” by 
Alexander Russell. The number also 
contains the inaugural addresses of the 
chairmen of the Newcastle, Birmingham, 
Manchester and Leeds local sections. 


Stow Multispeed Motors in 
Pittsburg. 

A good example of a well equipped, 
modern manufacturing plant, is the new 
Twenty-first street factory of the Oil 
Well Supply Company, of Pittsburg, Pa. 
Located along the lines of the Allegheny 
Valley Railroad, the building itself is a 
model of strength and convenience, and 
in order to secure the greatest convenience, 
rapidity and economy in production, 
nothing seems to have been overlooked 
by the company’s chief engineer, Mr. 
Henry Hubbard. 

As contributing to the greatest con- 
venience, highest efficiency and maximum 
shop output, the question of the ad- 
visability of electric motor drive hardly 
required a second thought, but for a time 
the most engrossing problem was to 
determine which of the various methods 
proposed was best suited to the require- 
ments of variable speed drive. The ques- 
tion was finally decided, not upon the 
basis of hearsay or prejudice, but after 
a series of careful and rigorous competi- 
tive tests of the motors and methods of 
the various manufacturers. These com- 
parative tests resulted in the selection of 
the well-known Stow multispeed motor. 
built by the Stow Manufacturing Com- 
pany, of Binghamton, N. Y. 

In the selection of this motor, the 
situation required a motor with which all 
the speeds could be obtained by the usc 
of one voltage only, and one which should 
be able to develop continuously its full 
rated horse-power at its lowest as well as 
its highest speed, and with an efficiency 
as high at the minimum speed as at the 
maximum. These conditions were ad- 
mirably fulfilled throughout a severe test, 
and orders were placed for thirty Stow 
motors, varying in sizes from four to ten 
horse-power, and of the four-pole type, 
to be used for the driving of individual 
machine tools. 

In the electrical driving of machine 
tools a serious difficulty is usually en- 
countered, owing to the impossibility of 
obtaining the full rated horse-power of 
the motor under low-speed conditions. 
This difficulty is clearly explained when 
it is considered that in those methods 
by which the speed is reduced by lowering 
the voltage, an increase of current pro- 
portional to the reduction in voltage ' 
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absolutely necessary if constant horse- 
power output is to be secured. 

For example, if it is required to operate 
a 220-volt motor at one-half normal speed 
by applying a voltage of 110 at the 
brushes, the current required to develop 
the full horse-power of motor would be 
double the normal, the C? R or heating 
effect in the armature coils would be four 
times the normal value, and the result- 
ing rise of temperature of the armature 
would be such as to make it impracticable 
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one-half an inch wide and one-sixteenth 
of an inch thick, were turned off at the 
rate of seventy-five feet per minute, caus- 
ing the point of the tool to melt, and 
throwing a 100 per cent overload on the 
motor. The above test, in which the steel 
chips were removed at the rate of twenty- 
eight cubic inches per minute, was re- 
peated several times, and while it re- 
quired from thirty seconds to one minute 
to put the cutting tool out of order, 
the motor received no damage whatever. 


`~ oe 


po, 7 -~ 
T a IS A wd 


MULTISPEED Motor DrivinGc TWENTy-stx-INCH BRIDGEFORD LATHE. 


to run the motor under such conditions, 
except for very brief periods. As one volt- 
age only is used at the terminals of the 
Stow motor, the difficulties cited are en- 
tirely obviated and the motor will develop 
its full rated horse-power at any con- 
ceivable speed within its range. 

The accompanying illustration shows 
one of the four-horse-power Stow motors 
driving a  twenty-six-inch Bridgeford 
lathe. 

The severity of the tests on this four- 
horse-power motor may be inferred from 
the fact that steel chips, averaging about 


In this installation there is a notice- 
able absence of all auxiliary apparatus and 
wiring, as the motors are entirely self- 
contained and operate on one voltage only. 
As no resistance or rheostat of any kind 
is used to regulate the speed, the electric 
circuits of the motor remain absolutely 
unchanged. 

Reversible motor starters of the Cut- 
ler-Hammer type are used to bring the 
motors up to speed, and when mounted 
on lathes the speed-regulating hand wheel 
is located on the side of the motor in a 
position most convenient for the operator. 


‘works. 
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From the A. Garrison Foundry Com- 
pany, also of Pittsburg, Pa., orders have 
been recently received for sixteen Stow 
multispeed motors of four, six, eight and 
ten-horse-power capacity to be applied 
chiefly to the driving of its roll lathes. 

The manufacturer of this motor is now 
getting out a new illustrated catalogue, 
showing this motor applied to various ma- 
chine tools, power pumps, and other ap- 
paratus requiring variable speed drive, 
and would be pleased to mail a copy to all 
enquirers. 


Gas-Power Plant in Cement Works. 

The Iola Portland Cement Company 
has recently ordered from Westinghouse, 
Church, Kerr & Company a 280-horse- 
power, three-cylinder, vertical gas engine 
as an addition to the extensive power 
equipment of its cement plant at Iola, 
Kan. The company operates its plant 
upon natural fuel and is one of the larg- 
est users of gas power in the cement 
manufacturing field. The present equip- 
ment comprises twelve engines of the 
Westinghouse vertical three-cylinder and 
two-cylinder, single-acting type, aggre- 
gating 2,100 horse-power. These engines 
operate various classes of machinery, such 
as rock crushers, rotary kilns, line shaft- 
ing and generators, for supplying light 
and incidental power throughout the 
With the additional engine the 
power plant will comprise six engines of 
280 horse-power each, five of 125 horse- 
power each, and two small engines. The 
125-horse-power engines are used for 
driving the kilns and the 280-horse- 
power for the rotary crushers. The ma- 
chinery is in general arranged in groups 
upon sections of counter-shafting driven 
by a single engine, either direct-connected 
or rope driven. 7 

In point of size the installation has 
few precedents, and its successful opera- 


tion under severe conditions demonstrates 
the many advantages of gas power for in- 


` dustrial establishments of all kinds. 
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Solder for Aluminum. 

A solder for aluminum, which forms 
the subject of a recent patent, consists of 
aluminum five parts, antimony five parts 
and zinc ninety parts. To make it harder, 
use a little more antimony and a little 
less zine. The solder is prepared as 
follows: The aluminum is first melted 
in a pot. The zinc is then added, and 
when this is melted the antimony is 
added. The metal is then thoroughly 
puddled with sal-ammoniac. When the 
surface of the metal is quite clear and 
white it should be poured into sticks ready 
for use, the cinder being first removed. 
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Electric Specialties Exhibit. 


The Crouse-Hinds Electric Company, 
Syracuse, N. Y., had an elaborate exhibit 
of its electric specialties at the Audi- 
torium Hotel, Chicago, Ill., during the 
convention of the National Electric Light 
Association last week. The accompany- 
ing illustration shows one view of the 
apartment wherein the Crouse-Hinds ex- 
hibit was placed. 

This company is the manufacturer of 
knife switches, radial switches, switch- 
boards, panel boards, distributing boards, 
headlights, and special electrical and me- 
chanical appliances. The company is also 
the manufacturer of the celebrated “Syra- 
cuse” changeable headlight for trolley 
cars. The light is thrown by a twelve- 
inch polished aluminum reflector, para- 
bolic in shape, protected by a steel jacket 
which resists all the jars of hard usage. 
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of these specialties, and a large number of 
visitors enjoyed the opportunity of in- 
specting in a compact space this liberal 
line of material. 
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St. Louis Manufacturers’ Associa- 
tion. 

The report of the St. Louis Manufac- 
turers’ Association, issued by L. D. Kings- 
land, the president, gives an outline of 
the work of a general character that has 
come before the association during the 
past year. The executive council has had 
prepared a bill which will be brought be- 
fore the St. Louis City Assembly, asking 
for a reduction of fifty per cent in the 
rates now charged for water used through 
meters. As soon as new belt lines and 
Improvements now being made in the ter- 
minal facilities of the several railroads 
are completed, freight receiving and 
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CROURE-HINDS ELECTRIC CoMPANY’s EXBIBIT AT CONVENTION OF NATIONAL ELECTRIC LIGHT 
ASSOCIATION, CHICAGO. 


The “Norbitt” enclosed contact special- 
ties are made by the Crouse-Hinds com- 
pany, in addition to the apparatus al- 
ready mentioned. These porcelain spe- 
cialties meet the latest requirements of the 
Board of Fire Underwriters, regarding 
the elimination of all exposed contacts. 

The installation of these appliances 
avoids all soldering, tapering and com- 
pounding. The parts are made to carry 
one hundred per cent heavier current 
than that for which they will be used, 
and the screw shells are made of the best 
Lake copper. Among the “Norbitt” 
specialties may be enumerated the tem- 
porary socket for decorative lighting, the 
permanent receptacle for show-window 
decoration, the permanent moulding re- 
ceptacle, the permanent receptacle for 
conduit and sign work, the fuseless cord 
rosette for moulding work, the fuseless 
fixture rosette, and the “Norbitt” weather- 
proof socket. 

The exhibit included a complete line 


shipping stations will be established in 
the west end and the extreme northern 
and southern territory. The association 
has assisted in having an appropriation 
made for the laying of pneumatic tubes 
connecting the post office with different 
sections of the city, thereby saving much 
time in the gathering and delivery of 
mail. 

Other features which have been the ob- 
jective of the association’s endeavors are 
improvement of St. Louis and the pub- 
lie streets and highways; a freight ter- 
minal for eastern shipments: a new 
Wabash freight terminal; the alleviation 
of unnecessary and oppressive laws; na- 
tional eight-hour-labor-day law and state 
eight-hour-labor-day law; the establish- 
ment of the United States Department of 
Commerce; settlement of labor troubles 
by arbitration; additional post office fa- 
cilities for St. Louis; gas and electric 
meter inspection; state factory inspection 
law, and factory inspection by the city. 
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Oil Transformers. 
There can be no doubt of the impor- 
tant part played in electrical development 
by the static transformer. Electric 


power transmission and electrical dis- 
tribution for lighting would be commer- 


Fic. 1.— DETAILS OF TRANSFORMER. 


cially impracticable were it not for this 
simple, efficient and reliable apparatus. 
Various conditions call for differing 
modes of construction, but the oil trans- 
former—that is, the transformer in which 
the containing case is filled with oil—can 
show a record for satisfactory service 
which is probably not surpassed by that 
of any other machine. 

The accompanying illustrations give a 
good idea of the appearance and con- 


Fic. 


9 — ARRANGEMENT OF COILS AND LEADS. 


structive details of the Kuhlman oil 
transformer. This transformer is of the 
core type, the advantages claimed for this 
type being a better chance for cooling 
of the windings, and therefore better 
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regulation, less leakage, and accessibility 
of all vital parts. By the use of oil, heat 
developed in the core and windings is 
taken up and conducted rapidly to the 
case. For this purpose, circulation js 
necessary, and to ensure this these trans- 
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leads, this being shown more jp detail in 
Fig. 2. 

The transformer coils are wound on 
special forms, the secondary winding be- 
ing placed first. Flexible insulation is 
Placed on the form, and the winding 


Fie. 3.—INTERIOR ASSEMBLY OF TRANSFORMER. 


formers have a sheet of fibre wound 
around the transformer proper, which 
separates the rising and descending cur- 
rents of oil. Oil also increases the break- 
down resistance of the insulation, and 
tends to make this self-healing when there 
is a breakdown, due to a static discharge 
or lightning. Air is kept from reaching 
the windings by the oil, and this prevents 
slow charring of insulation on the wire. 

The case of this transformer is made 

of galvanized sheet steel, instead of being 
a heavy casting of iron, the advantages 
claimed for this construction being that 
it is much lighter and more easily 
handled. It also allows the case to be 
made larger, giving ample room for 
plenty of oil. These cases are all care- 
fully soldered and painted with weather- 
Proof paint, so that there is no leakage 
of oil. 
_ The base and top of the case are of cast 
iron, the weight of the transformer being 
carried by the heavy cast-iron supporting 
"ing at the top, so that no strain is thrown 
"pon the case when the transformer is 
hung. Two types of hanger can be fur- 
nished with this transformer. For smaller 
sizes the Elkhart hanger or hook is recom- 
inended. This is fastened to the pole by 
means of lag screws, and the transformer 
is then swung into position easily by one 
man. The other type is the usual cross- 
arm hanger, 

Fig. 1 gives a general view of the 
transformer with the case partially broken 
away. This shows the long overhanging 

of the cover, and the fibre sheet which 
“Parates the currents of oil. It also in- 
dicates the method of bringing out the 


started. As it proceeds, sheet insulation 
is placed between the successive layers, 
this extending out beyond the ends of the 
winding, thus leaving no possibility for 
a short-circuit developing from layer to 
layer. The primary winding is wound over 
the secondary, so as to keep the high 
voltage as far as possible from the core. 
These coils are all interchangeable. 
These transformers are made in all sizes 
from one-half a kilowatt to fift y kilowatts, 
and may be connected for 1,000 or 2,000 
volts, but this connection is made at the 
factory avoiding any possibility of a mis- 
take due to an error of the wiremen. 
The four secondary leads from the two 
secondary coils are brought out at the 
front of the case, and enable the trans- 
former to be connected in series or in 
multiple, or for three-wire distribution. 
There has been some trouble, due to 
capillary attraction of the insulating ma- 
terial on the terminals. To avoid this, 
the insulation has been stripped off down 
to the level of the oil, and a fibre tube has 
been placed over the bared portion. To 
prevent the possibility of moisture en- 
tering the case where the leads issue, an 
oil-proof cement is poured over the bush- 
ings around the leads, making an air- 
tight joint. The cement. also holds the 
leads rigidly in their proper position. 
Fig. 3 shows the parts of this trans- 
former before assembling, and gives a 
good idea of the substantial construction. 
The Pass & Seymour porcelain primary 
fuse box is supplied with these trans- 
formers, making the replacing of the 
burned-out fuse easy and safe. 
These transformers are manufactured 
by the Kuhlman Electric Company, Elk- 


hart, Ind. 
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The New York Electrical Society. 

At the regular meeting of the New 
York Electrical Society, May 20, the fol- 
lowing committee was nominated for the 
season of 1903-1904: For president, J. J. 
Carty; for vice-presidents, W. I. Don- 
shea, Hobart D. Betts, W. S. Barstow. 
Douglass Burnett, F. C. Bates and H. C 
Townsend ; for secretary, George H. Guy ; 
for treasurer, Henry A. Sinclair. i 
— > 
Philadelphia Section of the Ameri- 

can Institute of Electrical 
Engineers. 

The last meeting for the season of 
the Philadelphia branch of the American 
Institute of Electrical Engineers will be 
held on Monday evening, June 8, at eight 
o'clock, at Drexel Institute, Thirty-second 
and Chestnut streets. Mr. Joseph Men- 
chen, of New York city, designer of elec- 
trical theatrical effects, will show how 
electricity is made use of on the stage, 
and will illustrate with actual apparatus 
and scenery how such effects as water- 
falls, sand storms, moving clouds, water 
ripples, rainbows, ete., are produced upon 
the stage. 

It is also expected that Mr. W. L. 
Hodges will show experimentally the 
speaking are. Ladies are invited to this 
meeting. There will be an informal 


dinner at “Boothny’s” restaurant, Chest- 
nut street, below Thirteenth, to which all 


of the members are invited. 


— -a 


BOOK REVIEWS. 


“Simple Scientific Experiments.” Aurel 


De Ratti. London. Dawbarn & Ward. 
Limited. Paper. 69 pages. 5 by 7% 
inches. Numerous illustrations. Supplied 


by the ELECTRICAL Review at 25 cents. 


This book gives a series of about fifty 
experiments, all of which may be per- 
formed with ordinary apparatus. The 
amateur experimenter will find much to 
interest him, and the experiments can all 
be easily understood from the illustra- 
tions which accompany each experiment. 


“Machinery for Model Steamers.” Per- 
cival Marshall. London. Dawbarn & Ward. 
Limited. Paper. 70 pages. 5 by 74 
inches. Numerous illustrations. Supplied 
by the ELECTRICAL REvIEW at 25 cents. 


This book is one of the regular issues 
of the “Model Engineer” series, and its 
aim is to be a practical handbook on the 
design and construction of engines and 
boilers for model steamers. The engine 
designs are novel, and are calculated to 
give the best possible results in the class 
of work for which they are designed. The 
boilers are of simple construction, and 
the author states will be found suited to 
cope with the adverse conditions under 
which the model launch boiler usually 
works. A chapter on firing by means of 
liquid fuel describes the various methods 
of employing this apparatus, and a short 


‘chapter is included on the proportioning 


of engines and boilers to the size of boat. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


SOUTH AFRICAN POWER STATION—It is stated that an elec- 
tric lighting and power system is to be installed at Port Elizabeth, 
South Africa, the estimated cost being about $5,000,000. A water 
supply system is also projected, to cost nearly $1,500,000. Tenders 
are being invited for rails and accessories to be used in the con- 
struction of an electric traction system in Johannesburg. The road 
before completion, it is stated, will cost some $7,000,000. 


CHICAGO TRACTION PLANS—It is announced that the re- 
ceivers of the Union Traction system, Chicago, Ill., will be author- 
ized to make large expenditures in the near future for the im- 
provement of the system. Cable trains on the north and west are 
to be displaced by underground trolley cars before January 1. 
Primarily, the plan is to convince the public that the Union Trac- 
tion interests are ready to better and facilitate the service. The 
proposed work will cost between $1,000,000 and $2,000,000. The 
added facilities that will thus be given are expected to win popular 
approval, and will increase the receipts of the company. 


LARGE OHIO MERGER—A large merger of public utility 
companies has been reported in process of formation at Columbus, 
Ohio. It is the general impression in financial circles at this point 
that in a short time practically all the gas, electric light and street 
railway concerns of the state will be included in one corporation, 
with a capitalization of from $400,000,000 to $500,000,000. The 
larger interurban lines, it is stated, will be tributary connections 
of this merger, with the Dolan-Elkins interests back of the merger. 
The merger had its beginning recently, when the consolidation of 
the local street railway, Edison Electric Company and the Columbus 
Gas interests was effected. 


THIRD-RAIL ECONOMIES—The report of the Manhattan Rail- 
way Company to the State Railroad Commission, for the quarter 
and the nine months ended on March 31, has been published. The 
total number of passengers carried in the first three months of this 
year was 65,193,975, which compares with 58,037,249 in the cor- 
responding period of 1902, and 50,448,918 in the same period of 
1901. For the nine months the total number of passengers carried 
was 180,481,586, an increase of 22,921,489, compared with the nine 
months ended March 31, 1902. The gross earnings for the quarter 
showed an increase of $351,828, with an increase in operating ex- 
penses of only $63,750. This is construed as an indication of the 
economical working of the third-rail system. For the nine months 
the gross earnings show an increase of $1,127,888, with an increase 
in operating expenses of only $41,225. 


COLUMBUS (OHIO) PUBLIC UTILITIES SYNDICATE—The 
Columbus Railway and Light Company has been organized in Colum- 
bus, Ohio, the plan of which is to control the entire street railway and 
electric lighting interests of the city. The most prominent corpora- 
tions to be merged are the Columbus Railway Company, the Colum- 
bus Edison Company and the Columbus Gas and Light Company. 
The incorporators are: P. W. Huntington, Emil Keisewetter, Edwin 
Sharp, F. W. Prentiss and Randolph S. Warner. The charter states 
that the purposes of the organization of the new company are the 
acquiring by purchase or lease, constructing, extending, owning, 
maintaining and operating, by means of electricity, street railways 
or interurban railways, or both, in the city of Columbus, and lines 
of such railroads extending from the said city within, through 
and between the municipalities located from the said city within, 
through and between the municipalities located in the county of 
Franklin and territory continguous to this county; also the pur- 
pose of maintaining and operating plants for the manufacturing 
and selling of light, heat, power and fuel, by the means of electricity, 
natural or artificial gas; also forthe purpose of acquiring by lease 
or purchase all the property, franchises, rights and privileges of 
any company or companies organized for the purpose of supplying 
electricity or natural or artificial gas for power, light, heat or fuel 
purposes. 


ELECTRIC RAILWAYS. 


EVANSVILLE, IND.—The county commissioners have granted 
a franchise to the Evansville, Boonville & Rockport Traction Com- 
pany. The road will be fifty miles long. 


JOLIET, ILL.—It is stated that the Rockford & Freeport Elec- 
tric Railway Company is planning to build a line from Winnebago 
to Byron, as a feeder to its Freeport line. 


CLEVELAND, OHIO—The Tuscarawas Traction Company has 
been sold to the Tucker-Anthony Company, of Boston, Mass. The 
road runs from Canal Dover through New Philadelphia to Ulrichs- 
ville, Ohio. 


CAIRO, ILL.—The stockholders of the Cairo Electric Railway 
Company have voted to change the company’s name to the 
Cairo Electric and Traction Company, and to increase the capital 
stock to $150,000. 


HUNTINGTON, L. I.—The highway commissioners of this town 
have granted a fifty-year franchise to Wilkins K. Putnam, of Brook- 
lyn, for the construction of a trolley road across this town to con- 
nect Huntington and Amityville. 


ROCKFORD, ILL—The Quincy & Western Illinois Railway 
Company has purchased the franchise of the Quincy & Southern 
Electric Railway Company, and will build two lines—one north to 
Niota, fifty-five miles, and one east to Beardstown, seventy miles. 
It is expected that the eastern line will be in operation by August 
of this year. The company has a capital of $3,000,000. 


LOUISVILLE, KY.—The Pascagoula Railway and Power Com- 
pany has been organized with a capital of $400,000. The company 
will build an interurban line in Mississippi, and control the utili- 
ties of four towns—Pascagoula, Scranton, East Side and Moss 
Pcint. Charles A. Ballard is president; L. A. Anderson, Moss 
Point, Miss., vice-president, and G. Spratt Bridges, secretary. 


YOUNGSTOWN, OHIO—The Youngstown & Salem Railroad 
Company and the Youngstown & Southern Railway Company have 
been incorporated by Ashabel W. Jones, R. L. Andrews, John H. 
RuhlImand, Jonah R. Long, W. S. Anderson and Jaspar W. Long. 
The former has $300,000, and the latter $1,500,000 capital stock. 
The latter is to run from Youngstown, Ohio, to East Liverpool, 
and the former makes a connection near Leotonia, and runs to 
Salem. 


SCRANTON, PA.—The Dalton Street Railway Company, with a 
capital of $500,000, has been organized to build a road to extend 
from Providence through the Notch to Clark’s Summit, Glenburn, 
Dalton and to Factoryville, also passing through La Plume. The 
company has already organized with the following officers: Abra- 
ham Nesbitt, of Kingston, president; Thomas R. Wright, of the 
Wilkesbarre Traction Company; Dr. James Ashley, of Ashley, and 
James M. Boland, of Wilkesbarre. 


INDIANAPOLIS, IND.—The Logansport, Hammond & Chicago 
Traction Company has filed articles of incorporation with a capital 
stock of $1,000,000. The directors are George F. McCulloch, Horace 
O. Stilwell, A. L. Drum, Harry E. Guthrie and Arthur W. Brady. 
This line will be an extension of the one now being built from 
Indianapolis to Logansport, and when completed will connect this 
city with Chicago. Franchises for the line to Chicago have already 
been granted by Logansport, Winamac, North Judson, Hobart, Grass 
Creek, Knox, Valparaiso and Hammond. 


SOUTH BETHLEHEM, PA.—A charter has been granted to the 
Stroudsburg & Wind Gap Electric Street Railway, to build a road 
that will connect the Stroudsburgs with the system of street rail- 
ways that traverses Northampton County. The exact route of the 
road has not been published, but it will touch Kunkletown, Kellers- 
ville, Sciota, Saylorsburg and Ross Common. The capital is $100,- 
000, and the entire length of the road will be sixteen and one-half 
miles. The incorporators are: John S. Osterstock, Easton; Her- 
man F. Ziegler, Nazareth; John MacAdams, Pen Argyl; John G. 
Honecker, Easton; John J. Heintzleman, Nazareth, and others. 
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TELEPHONE AND TELEGRAPH. 


WINFIELD, MD.—The Carroll County Telephone Company is 
extending its line to Winfield. 


BUCK CREEK, IND.—The J. E. Eckhart Telephone Company 
has been incorporated with a capital of $10,000. 


BOLTONVILLE, VT.—The new telephone line from Corinth 
to Wells River and Woodsville, N. H., is reported under way. 


PEORIA, ILL.—A farmers’ telephone company has been organ- 
ized in Spring Lake township to operate a local telephone line. 


CAMBRIDGE, NEB.—The Holbrook & Frontier Telephone Com- 
pany, recently organized, will build a line from Holbrook to Eustis. 


MADISON, WIS.—The Jefferson County Telephone Company has 
filed an amendment increasing its capital stock from $8,000 to 
$15,000. 


PERU, KAN.—The Doshbaugh Telephone Company has pur- 
chased the Sedan Home Company’s equipment, and is arranging 
to improve the service. 


CADILLAC, MICH.—The Michigan Telephone Company will 
have a telephone exchange in operation by next month. The cost 
will amount to about $20,000. 


DES MOINES, IOWA—The Jones County Telephone Company 
has filed amended articles of incorporation, increasing its capital 
stock from $50,000 to $100,000. 


LUDINGTON, MICH.—Business men of Ludington and Scott- 
ville have organized a rural telephone company to provide Mason 
County with first-class service. 


BRIMFIELD, IND.—The McCarty Bell Telephone Company has 
been incorporated by W. A. McCarty, C. W. Bluss and John T. 
Graves, with a capital of $10,000. 


AUSTIN, TEX.—The Grayson County Telephone Company, of 
Sherman, has filed an amendment to its charter increasing its 
capital from $170,000 to $340,000. 


NEWPORT, TENN.—The American Telephone and Telegraph 
Company is to build a long-distance telephone line from Morris- 
town, Tenn., through Asheville to Spartanburg. 


LINCOLN, NEB.—The Home Telephone Company, of Grand 
Island, with a capital of $20,000, has been incorporated by George 
B. Bell, Fred W. Ashton, Charles B. Ryan and Hiram J. Palmer. 


CAMERON, W. VA.—At a meeting of the stockholders of the 
Cameron Telephone Company, the following directors were elected: 
D. R. Meighen, B. J. Ferrell, J. H. Wise, B. F. Meighen and Fred 
Wise. 


LAWRENCEBURG, IND.—The People’s Telephone Association 
of Indiana, has purchased the line of the Dearborn County Tele- 
phone Company, organized about three years ago with a capital 
of $5,000. 

ROCHESTER, N. Y.—The Seneca-Gorham Telephone Company 
has been incorporated to do business in the city of Geneva, the vil- 
lages in the counties of Ontario and Yates, and intermediate points. 
The capital stock is $6,000. 


WILLIAMSPORT, PA.—The Loyalsock Telephone Company has 
made application for a charter. The company will have a capital 
stock of $25,000, and the work of constructing a line between Mon- 
toursville and Loyalsockville will be started at once. 


WOLCOTT, N. Y.—Work is soon to begin on three telephone 
lines to run from Wolcott. The first will extend to Huron, where 
connections will be made with North Rose. The second will run 
south to West Butler, and the third to North Wolcott. 


BATAVIA, N. Y.—Papers of incorporation of the Darien Tele- 
phone Company have been filed in the county clerk’s office. The 
company will operate a telephone system, with the principal ex- 
change at Darien, with lines extending to Corfu, North Darien 
and Ray. 


ONEONTA, N. Y.—The independent telephone companies of 
Delaware and Otsego counties have formed an organization called 
the Otsego-Delaware Independent Telephone Association. The 
president is S. F. Adee, Delhi, and W. W. Capron, of Oneonta, is 
secretary. 
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SANDUSKY, OHIO—A new telephone company has been organ- 
ized at Bliss, with a capital of $500, for local service, and also to 
construct and operate farmers’ lines in connection with the Bell 
system. Franklin H. Wilson is president; E. E. Buck, vice-president, 
and D. S. Merville, secretary. 


FAIRFAX, S. DAK.—At a meeting of the stockholders of the 
company recently formed here for the purpose of constructing a 
telephone line between this place and Echo and Scalp Creek, the 
following were elected directors: Z. K. Doane, C. F. Pierce, E. 
Scheinest, E. L. Dufur and Peter Hansen. 


IRONTON, OHIO—The Ohio Valley Telephone Company has 
been organized with a capital of $200,000, to consolidate the inde- 
pendent companies between Charleston, W. Va., and Cincinnati. 
It will enter Cincinnati with a line from Portsmouth, and will 
extend to Lexington, Ky., Lebanon, Ohio, and Wilmington, Ohio. 


ST. PAUL, MINN.—The Farmers’ Mutual Telephone Company, 
of Emmons, has filed articles of incorporation with a capital of 
$10,000. The company will operate a telephone system in Free- 
born County. The directors are: H. N. Bergerson, P. A. Peterson, 
George C. Emery, R. N. Troe, L. A. Troe, L. A. Larson, O. A. Thomp- 
son, S. Davidson. 


SIDNEY, N. Y.—The Riverside Telephone Company’s line has 
been constructed between the villages of Bainbridge and Sidney. 
The line connects with eight different lines at Bainbridge, and with 
four at Trestle, Chenango County, besides the long and short-dis- 
tance systems at Sidney. The organization of the company is as 
follows: President, Alonzo Lilly, of Bainbridge; vice-president, 
George A. Bentley, of Sidney; secretary and treasurer, Chris Tobey, 
of Bainbridge. 

ELECTRICAL SECURITIES. 


Notwithstanding that among professional speculators the state- 
ment is often heard that further declines are in order, and that 
with the indications of a slackening of industrial activity in many 
directions, securities will reach a lower point in price than has yet 
been established, there is a very evident sentiment that securities 
have touched the bottom price, and that a rally is now in order. 
While the market is undoubtedly held in restraint by the monetary 
and labor outlook, the indifference of a number of large interests, 
or rather the lack of any apprehension of serious difficulty, is held 
to be indicative of the absolute stability of conditions in general. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 6. 


New York: Closing. 
Brooklyn Rapid Transit..............06. 59% 
Consolidated GaS............ cece ccc eeves 198 
General Electric. ....... cece eee ee eee 181 
Kings County Electric...............000- 200 
Manhattan Elevated..............ee eee 136% 
Metropolitan Street Railway............. 128% 
New York & New Jersey Telephone...... 161% 
Westinghouse Manufacturing Company... 191 

Boston : Closing. 
American Telephone and Telegraph...... 152 
Edison Electric Illuminating............. 270 
Massachusetts Electric... ... ccc cess eens 82 
New England Telephone................ 135 


Western Telephone & Telegraph preferred. 95 
The Massachusetts Electric Companies have declared the regular 
semi-annual dividend of $2 per share on the preferred stock, pay- 
able July 1 to stock of record June 16. 


Philadelphia: Closing 
Electric Company of America........ s... 8% 
Electric Storage Battery common........ 69 
Electric Storage Battery preferred....... 70 
Union Tracthon «ors osetia ta eed aes 45% 
United Gas Improvement...........-eee0% 90% 

Chicago: Closing 
Chicago Telephone..............c cee evee 140 
Chicago Edison Light................4.-. 150 
Metropolitan Elevated preferred......... 671% 
National Carbon common................ 233 
National Carbon preferred.............. 94 
Union Traction commMmon.......ssessssess 3% 


Union Traction preferred........cecceeee 32 


ELECTRICAL REVIEW 


ELECTRIC LIGHTING. 


RUSHFORD, MINN.—St. Charles has voted in favor of a muni- 
cipal electric lighting plant, to cost $10,000. 


ROCKLAND, MASS.—The Church Green Electric Light Com- 


pany has been absorbed by the Edison company. The consideration 
was $200,000. 


CARTHAGE, N. Y.—The Wetmore Electric Light Company has 


contracted with the trustees of Lowville to light the streets of that 
town for five years. 


UTICA, N. Y.—The trustees of the village of Lowville have en- 
tered into a contract with the Wetmore Electric Company to light 


the streets of the village for a period of five years from May 5, 
1903. 


MILWAUKEE, WIS.—The Northwestern Fuel Company will 
construct an electric power plant which it is expected will develop 


50,000 horse-power by means of the surplus heat from the coke 
ovens. 


KENNETT SQUARE, PA.—The United Gas Improvement Com- 
pany, of Philadelphia, has sold its Kennett electric light plant to 


the White Creek Clay Supply Company. The price is stated to have 
been $30,000. 


SALT LAKE CITY, UTAH—The directors of the Utah Light and 
Power Company have decided to install an auxiliary plant in con- 


nection with its Jordan station. The cost will be $150,000, and 2,000 
additional horse-power will be developed. 


MENOMONIE, WIS.—The Wisconsin Power Company has been 
formed by J. H. Coulter, L. E. Gary and other Chicago capitalists. 
The company has purchased water power rights on the Red Cedar 
River, and will begin operations as soon as possible. 


MOBILE, ALA.—The consolidation of the Mobile Gas Light and 
Coke Company and the Electric Lighting Company, of Mobile, has 
been effected. The business of both companies will be carried on 
under the name of Electric Lighting Company, of Mobile. 


STERLING, ILL.—A dam is to be constructed at once across 
Rock River, twelve miles west of this city, to cost $200,000, and 
which will develop about 15,000 horse-power. The power will be 
used for propelling many of the electric railways that are now in 


course of construction in various parts of the state and for other 
purposes. 


SPRINGFIELD, MASS.—The state board of gas and electric 
light commissioners has acted favorably on the application of the 
Great Barrington Electric Light Company for the approval of an 
issue of new capital stock of the par value of $26,200, and of bonds 
to the amount of $10,000, to pay the cost of additions to the plant 
and to refund existing bonds. 

CALUMET, MICH.—The Calumet Light, Heat and Power Com- 
pany has filed articles of incorporation. The purpose of the com- 
pany is to conduct a central heating plant for the distribution and 
sale of heat, and in connection therewith an electric plant for light 
and power. The company is capitalized at $80,000. Among those 
interested are John Burder, P. B. Roehm and A. W. Kerr. 

BALLARD, WASH.—-The Ballard Electric Company, a corpora- 
tion organized for the purpose of taking over the municipal light- 
ing plant of Ballard, under a fifty-year lease, with the option of pur- 
chase by the city at the end of twelve years at an appraised valua- 
tion, has taken possession of the property. The officers of the new 
company are: Walter G. Clark, president; J. J. McCafferty, vice- 
president; W. R. Bell, secretary; C. A. Kilbourne, treasurer. 


NEW INCORPORATIONS. 
ELIOT, ME.—Eliot Telephone Company. $5,000. 
TROY, N. Y.—White Creek Telephone Company. $3,000. 
DALLAS, TEX.—The Telephone Company, of Leger. $5,000. 
LIVINGSTON, TEX.—Livingstcn Telephone Company. $3,000. 


DES MOINES, IOWA—Big Grove Township Telephone Company. 
$2,000. 


SUMTER, S. C.—The Sumter Telephone Company. 


Increased 
to $10,000. 


AUGUSTA, ME.—Tri-State Telegraph and Telephone Company. 


$6,000,000. 
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JERSEY CITY, N. J.—The Southern Kansas Electric Railroad 
Company. $325,000. 


LOGANSPORT, IND.—Northwestern Indiana Independent Tele. 
phone Company. $10,000. 


ST. PAUL, MINN.—-The Stevens County Telephone Company, 
Increased from $10,000 to $15,000. 


PIERRE, S. D.—Dell Rapids, S. D., Farmers and Merchants’ 
Rural Telephone Company. $100,000. 


NEBAGAMON, WI1S.—Nebagamon Telephone Company. $5,000. 
Incorporators: Fred G. Johnson, Bernhard Skare and R. C. Oglivie. 


ALBANY, N. Y.—Chazy Telephone Company. $3,000. Incorpora- 


tors: Alexander W. Fairbank, Seth Gordon and William H. 
Robinson. 


LEGAL NOTE. 


DECISION IN THE WARNER TUBULAR DROP SUIT—A de- 
cision has been rendered by Judge Wing, in the United States Cir- 
cuit Court, Northern District of Ohio, in the suit of the Western 
Electric Company, of Chicago, Ill., versus the North Electric Com- 
pany, of Cleveland. Ohio, on patent No. 477,616, issued June 21, 1892. 
This patent covers the Warner tubular drop. The suit has been 
decided in favor of the North Electric Company. It is stated that 
none of the complainant’s contentions was sustained, and among 


other causes for an adverse opinion was the claim of lack of patent 
ability. 


PERSONAL MENTION. 
MR. CHARLES DAY, of the firm of Dodge & Day, of Philadelphia, 


read a paper on “Machine Shop Methods” before the S. K. C. Club 
at Pittsfield, on May 27. 


MR. PERCY H. THOMAS, of Pittsburg, Pa., read a paper on 
“Static Discharges in Electric Circuits” before the electrical section 
of the Franklin Institute, at Philadelphia, Pa., on May 28. 


MR. ARTHUR JONES, of Chicago, has joined the selling organ- 
ization of the National Electric Company, of Milwaukee. He vill 


be connected with the Chicago office of this company and devote 
his time to the sales in Cook County. 


MR. WILLIAM J. HAMMER gave a lecture on “Radium and 
Radioactive Substances” at the thirty-fourth annual meeting of the 
New Jersey State Microscopical Society, held in the Ballantine 


Gymnasium, Rutgers’ College, New Brunswick, Monday evening. 
May 25. 


MR. THOMAS A. EDISON has accepted the appointment of 
honorary chief consulting electrician of the Louisiana Purchase 


Exposition. The following letter has been received by President 
Francis: 


Orancr, N. J., May 18, 1903. 
David R. Francis, President St. Louis Exposition. 


Dear Sir—1l beg to acknowledge receipt of your favor of April 22, 
informing me of the great honor done me in appointing me honorary 
chief consulting electrician of the Universal Exposition, com: 
memorating the acquisition of the Louisiana Territory. 

In thanking you for this honor, and accepting it, I can not but 
note with pleasure your reference to the fact that the exposition 
year falls on the twenty-fifth anniversary of my perfection and in- 
troduction of the incandescent lamp. This recognition of work in 
the field of electrical invention is very gratifying to me, especially 
as it comes in association with your magnificent demonstration to 
the world of what has been done in all branches of industry in the 
states comprised within the original territory—a region where, as 4 
young telegrapher, I spent many arduous years before moving East. 

Permit me to commend your judgment in allotting at the expo 
sition a fine large building exclusively for electricity, and to express 
the fervent hope that it will be filled to overflowing with the latest 
examples of apparatus for light, heat and power and the communi- 
cation of intelligence. 

It will not only be my duty to take part in exhibiting such of 
my newer inventions as your colleagues may deem worthy of ac 
ceptance, but I hope to see from abroad, in rivalry with Americal 
advances, the results due to European leaders in the art to which 
I have given my life, because of my belief in it as one of the noblest 
agencies ever rendered available for human welfare and benefit. 

With the best wishes for the brilliant success of the exposition 


and pledging my own assistance as it may be required, I have the 
honor to remain, Mr. President, 


Yours very truly, 
THomas A. EpIsos. 
Mr. Edison has recently been appointed to the board of 
technical directors, it is announced, of the Marconi Wireless Tele 
graph Company of America. It is stated that certain of Mr. Edison's 


patents will be controlled by the company, and that he will be per 
manently identified with this interest. 
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| INDUSTRIAL ITEMS. 


THE RAND DRILL COMPANY, 128 Broadway, New York city, 
has just issued a new circular describing a number of pneumatic 
tools and appliances. This will be mailed on request. 


THE STANDARD ELECTRICAL MANUFACTURING COM- 
PANY, Niles, Ohio, is calling attention to the “Star” incandescent 
lamp. This company will be pleased to submit for inspection 
accurate information upon request. 


THE PNEUMATIC ENGINEERING COMPANY, 128 Broadway, 
New York, recently installed a plant in the South with the air lift 
system of pumps, having a capacity of 9,000,000 gallons of water 
per day, from four ten-inch wells. 


THE WHITE STAR APPLIANCE COMPANY, 316 Potomac 
avenue, Buffalo, N. Y., advises that it has established a Canadian 
branch at Port Colborne, Ontario. This company manufactures 
mast-arms, known as the “White Star Duplex,” and the “Vita Stir- 
rup,” for arc lamp service. 


HARVEY HUBBELL, Bridgeport, Ct., manufacturer of elec- 
trical specialties, brass and iron machine screws and machinery, 
announces the opening of a tranch office at 93 Nassau street, New 
York city. This office has been placed under the management of 
Mr. C. W. Beach, who is the eastern representative for the Hub- 
bell specialties. 


THE COLUMBIA INCANDESCENT LAMP COMPANY, 2115 
Locust street, St. Louis, Mo., is calling attention to its product with 
a unique folder entitled “In a Dark Corner.” The Columbia 
company has considerable literature on the subject of incandescent 
lighting and will be pleased to send this, on application, to any 
one interested. 


THB BULLOCK BLECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, is distributing bulletins Nos. 1008 and 1021, de- 
scriptive of engine-type generators for direct currents, and type 
“B” direct-current motors. Both of these bulletins are printed in 
a most excellent fashion, and present some very interesting and 
Striking views. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, Ill., selling 
agent for the Gutmann alternating-current wattmeter, is receiving 
a large number of orders for its glass-case meter. This meter pos- 
Sesses a number of features which make it very popular, and the 
company will be pleased to send its new wattmeter catalogue to 
any one interested. 


THE OTIS ELEVATOR COMPANY, New York city, is busy 
with a number of contracts for elevator installations, both in the 
United States and abroad. A notable example of this is an order 
secured from the Duke of Marlborough for two electric elevators, 
with push-button control, to be installed in his new London resi- 
dence, Blandford House, Curzon street. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
136 Liberty street, New York city, is sending a weekly stock re- 
Port to fan dealers, showing the stock on hand in the New York 
Warehouse. The company invites buyers to send for samples and 
Make their own tests. These reports are of value as showing the 
large stock which is available for immediate supply. 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, is hand- 
ling a large business in direct ana alternating-current desk, bracket, 
celling and battery fan motors and ventilating fans of every de- 
scription. Catalogues describing this apparatus will be sent on 
request. Other strong specialties of the Central Electric Company 
are “Okonite” wires, cables, taping and insulation. 


THE LAGONDA MANUFACTURING COMPANY, 15 and 17 
West Washington street, Springfield, Ohio, manufacturer of the 
Weinland turbine tube cleaners for water-tube boilers, has re- 
cently issued a new catalogue describing and illustrating this ap- 
Paratus. In addition to the descriptive matter the catalogue con- 
tains a number of testimonials commendatory of the use of this 
apparatus. 
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THE GERMANIA ELECTRIC LAMP COMPANY, Essex street, 
Harrison, N. J., in presenting its new price list, calls attention to 
its new factory and high-grade apparatus for producing its standard 
incandescent lamps. Every process of manufacture is followed 
with the utmost care, and each lamp is carefully tested after each 
operation by careful and competent inspectors. The company will 
be pleased to send illustrated literature on request. 


THE DeVEAU TELEPHONE MANUFACTURING COMPANY, 
27 Rose street, New York city, has just closed : contract for the 
compiete telephone system at the Willard Hotel, Washington, D. C., 
and also a contract for a complete telephone plant for Luna Park, 
Coney Island. This company has also secured a large order for 
telephones to be used by the New York Central Railroad Company, 
and is about to ship a complete telephone plant to Alaska. 


THE STROMBERGCARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Rochester, N. Y., and Chicago, I}l., has printed a 
fine bulletin describing bridging telephones, and illustrating how 
to organize, build and maintain a rural telephone line. This bul- 
letin is a valuable addition to telephone literature, and for par- 
ties requiring information on this subject, the arrangement is ex- 
cellent and answers apparently every question which might be 
raised. 


THE NEW YORK CENTRAL & HUDSON RIVER RAILROAD 
COMPANY’S publishing department has issued in pamphlet No. 8 
of the “Four-Track” series a number of trips of interest, describing 
two to fifteen days’ pleasure tours from the mouth of the Hudson 
River to the chasms of Niagara. This pamphlet will be of great 
value in assisting those who are undecided in the proper selection 
of a vacation recreation, and will be sent by Mr. George H. Daniels, 
general passenger agent, on request. 


THE EASTERN CARBON WORKS, Jersey City, N. J., is the 
manufacturer of several types of high-grade primary batteries of 
the carbon porous cup type, and also of the standard dry battery 
type. The carbon cup and cover are made in one piece, giving a 
good connection from the binding-post to the body of the battery, 
and low internal resistance. These batteries possess other fea- 
tures of merit, detailed information regarding which the company 
will be pleased to mail on application. 


THE DE LA VERGNE REFRIGERATING MACHINE COM. 
PANY, East 138th street, New York city, is issuing a catalogue de- 
scriptive of the Hornsby-Akroyd patent safety oil engine. This 
engine contains a number of features of special importance, igni- 
tion apparatus in the shape of tubes, batteries or spark coils being 
obviated. The ignition is caused by the heated walls of the vapor- 
izing chamber and by the heat of compression, the method being 
entirely automatic. This catalogue will be sent to any one inter- 


ested upon request. 


THE EDWARDS RAILROAD ELECTRIC LIGHT COMPANY, 
Cincinnati, Ohio, is equipping a number of locomotives with its 
electric headlight. These electric headlight equipments are made 
in four classes, and throw both a horizontal and vertical beam of 
light. The current for the light is generated by a steam turbine 
placed over the boiler arch of the locomotive, the current being 
supplied to a focussing arc light. The company has recently pub- 
lished a catalogue descriptive of these equipments, which will be 
sent to any one interested upon request. 


THE BENDIT MERCANTILE ENGINEERING COMPANY, 
engineer and contractor, successor to the Laufketter-Bendit M. E. 
Company, announces the election of Mr. E. O. Edson as secretary 
and treasurer. Mr. F. C. Laufketter retires to become president of 
the Victor Manufacturing Company, of St. Louis, Mo. The com- 
pany will conduct the business along the same general lines as in 
the past six years, and will continue to act as representative for a 
number of prominent engineering concerns. Mr. Louis Bendit is 
president of the company. 


THE FORT WAYNE ELECTRIC WORKS, Fort Wayne, Ind., 
is distributing some imporcant literature of great value to the elec- 
trical fraternity. Recent bulletins, Nos. 1042, 1043 and 1044, de- 
scribe, respectively, arc circuit cutouts, single-phase generators, 
type “W. A. L.,” and belt-driven generators for lighting and power. 
A handsome pamphlet, which the company has just issuea, describes 
the installation and operation of direct-current series arc lighting 
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apparatus, “Wood” system. This booklet is replete with good in- 


formation, and goes very carefully into the subject indicated by 
the title. - 


THE NORTON EMERY WHEEL COMPANY, Worcester, Mass., 
is presenting a reprint in book form of an article in the American 
Machinist, on “Grinding and Its Possibilities When Used in Con- 
junction with Proper Grinding Machines and Grinding Wheels.” 
This subject is of interest to the metal-working manufacturer, and 
recent rapid changes in methods of producing cylindrical work 
quickly and accurately make this article of practical value. Mr. 
Charles H. Norton is the author of the article, and the exclusive 


study which he has given to this branch of business ensures a 
practical and noteworthy effort. 


THE STANDARD STEAM SPECIALTY COMPANY, New York 
city, manufacturer of the “Utility” exhaust muffer, oil separator, 
return tank, pump governor and feed-water heater, and other 
steam specialties, has recently taken contracts’ for 20,000 horse 
power of its apparatus. To facilitate manufacturing, and to be in 
a position to carry in stock standard sizes of “Utility” oil 
separators of 30 to 10,000 horse-power, the company has leased the 
premises at 542 and 544 West Broadway, from May 1. This will 


give them 10,000 square feet of floor space, and the trade is invited 
to call and inspect the new quarters. 


THE STANLEY ELECTRIC MANUFACTURING COMPANY, 
Pittsfield, Mass., has sold thirty-two 38-horse-power and twenty 
50-horse-power street railway motors to the Sheboygan Light, 
Power and Railway Company, of Sheboygan, Wis. A sale has also 
recently been made of a 750-kilowatt, engine-type, railway gen- 
erator to the Trenton Street Railway Company. Columbus & 
Southern Railway Company the following apparatus: Forty-eight 
type No. 402 railway motors; one 500-kilowatt revolving field gen- 
erator; one 300-kilowatt rotary converter; three 110-kilowatt and 


three 150-kilowatt transformers, and the necessary switchboard 
apparatus. 


THE CONSOLIDATED RAILWAY, ELECTRIC LIGHTING 
AND EQUIPMENT COMPANY, 100 Broadway, New York city, is 
making rapid strides in the adaptation of its system to the lighting 
and ventilating of leading railway lines. The company makes the 
suggestion that tne United States postal cars and railway mail ser- 
vice will be a favorable field for the application of this system. The 
use of incandescent lamps would greatly facilitate the work of the 
mail clerks, in placing the lights where they would be most con- 
venient; and the axle light system of furnishing power would allow 


of ventilating fans being used, which would keep the temperature 
of the mail car to a proper level. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., manufacturer of chloride accumulators, has recently in- 
stalled and has in process of installation a number of large bat- 
teries for railway work. Among these may be mentioned two bat- 
teries for the United Traction Company, of Albany, each having 
a capacity of 700 kilowatts. These will be located at Albany and 
Troy respectively, and will be operated in connection with special 
boosters for regulating fluctuations. The Cleveland, Painsville & 
Eastern Railway Company is to install about June 1 a battery hav- 
ing a capacity of 460 kilowatts. This battery is operated in con- 
nection with a motor-driven differential booster, and the installa- 
tion is designed to relieve the station of fluctuations, to care for 


peaks, and allow the station to be operated with fewer generators 
than are now in service. 


THE B. F. STURTEVANT COMPANY, Boston, Mass., has de- 
signed and installed a “hot blast” system of heating and ventila- 
tion for the Hope Mills Manufacturing Company, of Hope Mills, 
N. C. All steam coils are concentrated in a heater in the base- 
ment, through which the air is drawn by a fan and distributed to 
the several rooms through galvanized iron piping and brick 
flues. The fan is driven by a direct-connected horizontal engine, 
which exhausts into a section of the heater. The remainder of 
the heater is of such capacity that using exhaust steam from the 
mill engines, the buildings can be heated to a temperature of 


seventy degrees Fehrenheit when the temperature is ten degrees 
above zero outdoors. 


THE WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa. is making extensions to its Newark, 
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N. J., works. The large increase in sales of integrating wattmeters 
and other electrical recording instruments has made this extenston 
necessary. The company manufactures its own meter tools, jewels 
and special appliances. The factory is equipped with the most 
modern machinery, and the mechanical features are of the highest 
order of merit. The company has recently sold to the Toledo, Bowl- 
ing Green & Southern Traction Company a 250-kilowatt rotary con- 
verter, which will be used for supplying current to its lines. Power 
will be received in the form of alternating current from the Mau- 
mee Valley Electric Company, which is installing a 250-kilowatt 


inverted Westinghouse rotary converter for the purpose, together 
with three 150-kilowatt transformers. 


THE COLUMBUS STEEL ROLLING SHUTTER COMPANY, 
Columbus, Ohio, has recently issued a catalogue describing steel 
rolling doors, shutters and apparatus, and samples of slatting. The 
special features of this company’s construction are weather-proof 
surface, possessing no pockets or recesses for the accumulation 
of water, snow or dirt, preventing rusting out and premature 
decay; a perfectly balanced spring within the roller, which makes 
it possible to raise or lower the largest door without effort, and 
a construction of slatting which affords the minimum of friction 
and the maximum of strength. A small bead within the large 
barrel of the pivotal hinge very materially stiffens the door against 
wind pressure or any other strain to which it may be subjected, 
and makes unlocking of the slats an impossibility. The company 
is enjoying a very large demand for its material, and is con- 
templating erecting a modern manufacturing plant during the 
coming season, where increased facilities and proximity to rail- 
roads will combine to enable it to supply any demand. Some of 


the largest factories in the country are equipped with these rolling 
shutters, doors and apparatus. 


THE ALLIS-CHALMERS COMPANY, New York Life Building, 
Chicago, Ill., announces the following partial list of engine sales 
for April, 1903: National Tube Company, McKeesport, Pa., three 
46 and 48, 84 and 84 x 60, vertical, steeple, cross-compound furnace 
blowing engines; Carnegie Steel Company, Pittsburg, Pa., two 
pairs 44 and 84, 84 and 84 x 60, vertical, standard, disconnected com- 
pound blowing engines; National Steel Company, Pittsburg, Pa., 
two 50 and 96, 96 and 96 x 60, vertical, steeple, cross-compound 
furnace blowing engines; Morowebb Cotton Mill Company, Dallas. 
N. C., one 20 x 42, 1890 frame, horizontal, Reynolds-Corliss engine; 
Smeeth’s Copper and Bronze Company, Chicago, Ill., one 14 and 28 
x 24, vertical, cross-compound, condensing, direct-coupled engine, 
one 12 and 24 x 12, and 20 x 36, air compressor; Wheeling Steel 
and Iron Company, Wheeling, W. Va., one 44 and 84 x 60, vertical, 
standard blowing engine; Construction Company of America, New 
York city, two 20 and 40 x 42, 1890 frame, horizontal, cross-com- 
pound Reynolds-Corliss engines; Grand Rapids Veneer Works, 
Grand Rapids, Mich., one 32 x 48, 1890 frame, horizontal, Reynolds- 
Corliss engine; Munising Paper Company, Limited, Munising, Mich., 
two 20 x 36, 1890 frame, horizontal, Reynolds-Corliss engines; 
American Steel and Wire Company, Shoenberger Works, Pittsburg, 
Pa., one 46 and 84 x 60, vertical, standard, long crosshead, Bessemer 
blowing engine, one 80 and 84 x 60, vertical, standard, low-pressure 
furnace blowing engine; C. A. McDonald, Chicago, one 16 x 36, 
girder frame engine; Thomas A. Anderson & Company, Lancaster, 
Ohio, one 10 x 36, 1890 frame, Reynolds-Corliss engine; James M. 
Arnold, Chicago, one 16 x 36, 1890 frame, Reynolds-Corliss engine; 
El Oro Mining and Railway Company, Mexico, one 20 and 40) x 
42, 1890 tandem-compound Reynolds-Corliss engine; Harbison- 
Walker Company, Pittsburg, Pa., one 22 x 48, girder frame Reynolds- 
Corliss engine; Kingsford Foundry and Machine Works, Oswes0, 
N. Y., one 20 and 14 x 42, 1890 half-duplex air compressor, Valley 
Oil Mills, Memphis, Tenn., one 18 x 36, girder frame, Reynolds: 
Corliss engine; Wheeling Steel and Iron Company, Wheeling, W. 
Va., one 44 and 84 x 60, vertical, standard, blowing engine; Cun- 
ningham, Becheheimer Supply ‘Company, Norborne, Mo., one 12 X 
36, girder frame, Reynolds-Corliss engine; Larson & Greenough, 
Mullan, Ida., one 10 x 30, girder frame, Reynolds-Corliss engine. 
The company has just issued a book giving a list of the users of 
Reynolds-Corliss engines. This includes 190 closely printed pages 
and is a good directory of power installations. The general office? 
of the company are now on the fourteenth floor of the New York 
Life Building, corner La Salle and Monroe streets, Chicago, Ill. 
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THE SELECTION OF AN ELECTRICAL 
SYSTEM FOR STEAM RAILROAD 
OPERATION. 

The English roads seem to favor the 
direct-current system, such as has been 
developed in trolley service. Italy has 
both direct-current and induction motor 
systems. Switzerland is planning an al- 
ternating-current distributing system with 
direct-current motors, transformation be- 
ing effected on the locomotive. In this 
country the railroads seem to think that 
the direct-current system will be too ex- 
pensive to install, and are content to go 
on as they are or to wait for the de- 
monstration of a practical alternating- 
current system. In certain sections, how- 
ever, where local conditions are peculiar, 
electrification is already in progrese, 
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WATTMETERS AND AMMETERS. 

In a report on lost and unaccounted- 
for current presented to the National 
Electric Light Association, Mr. L. G. 
Van Ness touched upon the shunt-current 
His 
figures show that this loss is much more 
While it is true 
the power absorbed in the wattmeter 


losses in integrating wattmeters. 
than one would expect. 


shunt is small, yet this loss goes on all 
the time, and amounts to from sixteen 
to thirty-six kilowatt-hours per year per 
consumer. Where every consumer has a 
meter it is evident that the loss to the 
station amounts to a very respectable 
figure, which might be avoided if, as Mr. 
Van Ness 


meters were installed instead of integrat- 


suggests, integrating am- 


ing wattmeters. 


Light Wanted ; Electricity Paid for. 

At first thought one would be rather 
inclined to object to this change, on the 
ground that the consumer should pay for 
what he uses, and not merely one factor 
of this. 
wants is light, and not electrical energy, 


But what the consumer really 


and he buys the latter merely because it 
is a convenient method of estimating how 
much light has been used. 


Watts Consumed No Measure of Illumination. 

It is well known that the watts con- 
sumed do not give an accurate measure 
of the light developed. The candle-power 
of an incandescent lamp varies by some- 
thing like the fifth power of the voltage, 
and it is this variation which makes it 
necessary for the central station to main- 
tain such careful regulation throughout 
its lighting district. Now, it is true that 
the integrating ammeter would not give 
as accurate a measure of the light pro- 
duced as the wattmeter, because it would 
not be affected by variation in voltage. 
On the other hand, the lighting company 
is compelled by the demands for satis- 
factory service to maintain a fairly uni- 
form potential, and it is probable that 
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the readings of a good integrating am- 
meter would be satisfactory for all prac- 
tical purposes. The advantage, however, 
would lie with the company, because, 
first, of the saving effected; and, second, 
if the service be poor, the watt-hours 
give a fairer way of estimating the actual 
light produced than do the ampere-hours, 
though it must be said that so far as 
measuring the illumination produced, 


neither way is more than a makeshift. 


ed 


THE ADVANTAGES OF SUPERHEATED 
STEAM FOR TURBINES. 


Advocates of the steam turbine have 
given as one of its advantages its ability 
to operate at high temperatures, and 
therefore superheated steam may be used 
to advantage. The great gain in the use 
of superheated steam with reciprocating 
engines is brought about by the preven- 
tion of cylinder condensation. When 
saturated steam is admitted to a steam 
cylinder it meets metal cooled by the ex- 
pansion of the previous charge of steam. 
Condensation then takes place, and a cer- 
tain amount of heat is passed to the walls 
of the cylinder. Some of this may be re- 
gained by reevaporation, but much of it 
is lost, and, in addition, water collects in 
If the steam be super- 
heated, the walls of the cylinder may 


the cylinder. 


never become cool enough to cause con- 
densation ; but where highly heated steam 
comes in contact with rubbing parts, the 
high temperature makes lubrication diffi- 
cult. 


Condensation Avoided in Turbine. 

In the steam turbine steam is admitted 
at one end of the machine and passes out 
at the other. 
change of temperature, and, due to con- 
duction of heat, it is probable that the 
parts’ which come in contact with the 
steam are at a higher temperature than 
the steam itself. There should then be no 


There is no reciprocating 


trouble from condensation. Moreover, 


since the parts which come in contact with 
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the highly heated steam do not need lubri- 
cation, this difficulty is also removed. 
This condition has raised a question 
whether the use of superheated steam 
would actually be economical. Would the 
increased expansive force duc to the higher 
temperature pay for the additional heat 
units required to raise the steam to that 


temperature ? 


Superheating Is Economical. 

This problem has been studied experi- 
mentally by Herr Ernst Lewicki. The 
machine tested was a thirty-horse-power 
De Laval turbine, running at 20,000 revo- 
lutions per minute. The results show 
that a marked economy is brought about 
by the use of superheating. It was found 
that when operating at eighty-five pounds 
steam pressure the steam consumption 
with saturated steam, when developing 
21.4 horse-power, was forty-seven pounds 
per horse-power-hour; and with steam 
superheated to 460 degrees centigrade, 
the consumption fell to 31.8 pounds per 
horse-power-hour. At full load, with an 
output of 41.1 horse-power, the steam 
consumption with saturated steam was 
38.8 pounds per horse-power-hour; and 
with steam superheated, to 500 degrees, 
the consumption was 23.5 pounds per 
horse-power-hour. 


Less Friction with Superheated Steam. 

Another interesting test was made to 
determine the frictional resistance to the 
turbine wheel, when revolving in air, in 
saturated steam and in superheated steam. 


The figures are as follows: In air, 4.6 
horse-power was required to maintain the 


wheel at 20,000 revolutions per minute;-: 


in saturated steam, the power required 
was only 3.3 horse-power; and with 300 
degrees superheat, only 1.88 horse-power 
was required. 


A Loss Due to Superheating. 

There is one loss which is increased by 
the use of superheated steam, due to the 
increased temperature of the exhaust 
steam. But the heat which would thus be 
carried away may be partially saved by 
using it to assist in superheating the 
saturated steam. The results of these 
tesis are most gratifying, as they show 
that in addition to its other advantages, 
the performance of the steam turbine is 
decidedly improved by the use of super- 
heated steam. 
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DISTRICT HEATING. 

A topic which brought forth an inter- 
esting discussion at the recent Nationa! 
Eleetrie Light Association convention 
By “district heat- 


is meant the heating of buildings 


was district heating. 
ing” 
within the neighborhood of the power 
station. This may be carried out in sev- 
eral ways, cither by exhaust steam, live 
steam or hot water. The idea of selling 
the heat carried off in the exhaust steam 
or in the condenser as a by-product is an 


attractive one, and the appointment of a 


committee in the past year to present a 


report on this subject from the station 
manager's standpoint was a wise move. 
Report of Committee on District Heating. 

The report of this committee was sub- 
mitted at the recent convention, but, un- 
fortunately, it had been found practically 
impossible to secure reliable information 
on the subject. Indeed, it would seem 
from the discussion started by the read- 
ing of this report that but few of those 
companies which are doing a heating 
business really know whether this busi- 
ness pays or not. Those companies sup- 
plying heat to the immediate neighbor- 
hood, and using for this purpose exhaust 
steam, seem to be the only ones which 
have found the heating business profit- 
able. As soon as they begin distributing 
to districts lying further from the sta- 
tion, the cost of installation increases 
quickly, and it becomes doubtful whether 
At least, this 


was the impression gained by listening 


or not the extension pays. 


to the discussion on district heating. 
What Is the Value of Exhaust Steam as a By-Product ? 
It is probable that this uncertainty has 
had much to do with the slow develop- 
ment of heating from power stations. 
Exhaust steam is a by-product of the 
power station. It has been found in so 
many industries that the best profit was 
made by utilizing what had been formerly 
thrown away. The idea of saving this 
is not a new one, and it has doubtless 
been considered by the managers of all 
the large lighting stations; so that it 
seems strange that as yet they have not 
been able to decide definitely upon the 
value of this business. The report on 
district heating states that there are in 


this country about one hundred heating 
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plants of this character, and it would not 
be an expensive matter to carry out on 
several of these plants exhaustive tests, 
which would prove definitely the value 
of each particular installation, and from 


whieh sensible conclusions could be 
reached in reference to other installa- 
tions. With this view in mind the com- 


mittee on district heating was continued 
for another. year. By the time the second 
report is presented it is to be hoped 
The 
experience of the country last fall during 


something definite will be known. 


the coal strike emphasized the need of bet- 
ter methods of heating in large cities, 
yet lighting and power stations are 
throwing away every day heat in a con- 


venient form. 


MORE LIGHT ON RADIUM. 

The interesting ficld of research opened 
by the discoveries of the Curies has natu- 
rally stanted many other physicists in 
this direction. Radioactive materials are 
being studied actively and from many 
points of attack, and we are beginning 


to profit by this energetic campaign. 
Radioactive Emanations May Be Condensed. 

One of the most interesting announce- 
ments made recently, resulting from the 
work of Mr. E. Rutherford and Mr. 
F. Soddy, is given in a recent issue 
of the As- 
suming that the emanations from radio- 
active bodies vapors, they at- 
tempted to condense them, with marked 


Philosophical Magazine. 


were 
success. A slow stream of hydrogen 
or oxygen or air was passed over the 
radioactive material, and then through a 
spiral tube which could be cooled by vari- 
ous cooling mixtures. This current of 
gas showed radioactive properties until 
very low temperatures were reached. Even 
solid carbon dioxide did not affect it, but 
when liquid air or frozen ethylene was 
usod, the current of gas lost entirely its 
radioactive properties. By removing the 
refrigerating material and allowing the 
spiral to warm up slowly, a temperature 
was reached where the gas again became 
radioactive. This 
sharply defined. 
Effect Not Due to Occlasion. 
These experiments seem to prove that 
the emanations from radioactive materials 


temperature was 
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are really vapors which are condensed at 
the 
quantity condensed was too small to be 


very low temperatures, although 
perceived. This view is strengthened by 
the fact that the radioactive emanation 
can not pass through the tube if the 
temperature is below a certain point; but 
that which is caught in the tube can be 
removed entirely if the temperature is 
raised a few degrees. This would indi- 
cate that there is an actual condensation, 


and not merely an occlusion. 


The Boiling Points. 

The experiments prove that the boil- 
ing point of the thorium emanation 1s 
minus 120 degrees, and that of radium 
ig minus 150 degrees. There seems to be 
some connection with the difference in 
the boiling points of the two emanations 
loses its 


and the fact that thorium 


THE ELECTROLYTIC TREATMENT OF 
GALENA AND REDUCTION OF LEAD. 


BY ALEC A. BEADLE. 


Galena (PbS) is a black crystalline 
mineral with a high specific gravity. It 
is generally associated with calcite and 
heavy spar and the whole mineral can be 
easily broken up and the galena concen- 
trated out of it. The galena itself is al- 
ways associated with more or less silver 
sulphide, forming in all probability a real 
double sulphide, and the mass is a very 
fair conductor of electricity. Such sul- 
phides in fact seem to form a bridge be- 
tween metallic and electrolytic conductors 
as they are capable of conducting elec- 
tricity without suffering decomposition 
when solid, or of suffering electrolysis to 
a more or less extent when dissolved as 
double sulphides or when fused. Galena 
can be fused, cast into plates and used 
as electrodes, under which circumstances 
it suffers decomposition, either oxidation 
or reduction, according to whether it is 
uscd as anode or cathode. There are sev- 
eral ways in which attempts have been 
made to reduce galena, and these will be 
treated separately and in the order of 
their principle. 

If it is partially roasted, part is con- 
verted into sulphate, or if roasted with 
salt part is turned into chloride and may 
be leached out with water containing 
sodium chloride in solution. Only a small 
proportion of the galena is thus brought 
into solution, and then we are confronted 
with the difficulty of depositing the lead 
in a coherent form, which so far does not 
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activity in a few minutes, while radium 


requires as many days. 


The Life of Radium. 

Messrs. Rutherford and Soddy, using 
the results of their work, have made some 
interesting calculations concerning these 
substances. The energy of a projected 
positive ion is 10—° ergs, while that of 
the negative electron is much smaller. 
The mass of the negative electron is 
known from Professor J. J. Thomson’s 
work; and assuming that of the positive 
to be the same, this sects a limit for the 
number of positive electrons each atom is 
capable of furnishing to the particles it 
projects. This limit they have placed at 
200. Knowing the number of atoms in 
a gramme of radium and the rate at which 
energy is given out, an estimate has been 
made by them of the length of time it 


seem possible. Altogether we may safely 
conclude that processes based upon these 
principles have no industrial future be- 
fore them and can not compete with the 
present methods of lead smelting. 

Another way in which the problem has 
been attacked is by using plates or slabs 
of galena as electrodes in an electrolytic 
bath of a salt containing the lead either 
as a base or as an acid. Moreover, the 
galena has been used as both anode and 
ruthode, which may sound strange. If, 
fur instance, the galena be anode in a 
solution of lead chloride or nitrate, the 
lead is dissolved, leaving most of the sul- 
phur behind unoxidized as a badly con- 
ducting crust, the lead passes over to the 
cathole where it is deposited in a spongy 
condition and has to be collected, cleaned, 
pressed into cakes and smelted down, an 
operation involving both expense and 
waste. If a solution of plumbate of soda 
be used in place of lead chloride similar 
results are obtained, but more of the sul- 
phur is oxidized. 

If, however, the galena be used as 
cathode in an acid solution a somewhat 
more complicated reaction takes place and 
the lead is reduced to the metallic state 
in situ. 

Perfect as this reaction may be it does 
not furnish all the essentials necessary 
to a really commercial process. The metal, 
although obtained in a metallic state, 
is far from being in a marketable form 
and has to be melted down and purified 
and freed of its precious contents by some 
well-known process, thus involving the 
main part of the difficulties inherent in 
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will take for any given atom to exhaust 
its radioactivity. The results indicate that 
for one gramme of uranium or thorium, 
more than a million years will be re- 
quired to change one milligramme, but 
for radium the same change will take 
place in about one year; and that, there- 
fore, any radium which exists is not more 
than one thousand years old. 


What Becomes of the Lost Material ? 


These conclusions suggest an interest- 
ing question—What becomes of this lost 
substance? This emanation is the radio- 
active body, but it loses its activity from 
contact with the air or other substances. 
However, some final product must be left. 
This, Messrs. Rutherford and Soddy sug- 
gest, may be helium. The study of radio- 
active materials has been fascinating 
the physicists, and it now bids fair to be- 
come equally attractive to the chemists, 
and to modify considerably some of our 
ideas of the immutability of the atom. 


the existing methods. The author has 
already pointed out? that by far the most 
likely principle for the reduction of lead 
from galena lies in the electrolysis of 
the fused chloride or by the replacement 
of the metal from the fused chloride by 
a more electropositive metal which can it- 
self be reduced electrolytically, thus form- 
ing a cyclic process. The advantages of 
this method of procedure are many and 
some of them obvious. The chloride fuses 
at about 262 degrees centigrade, and al- 
though presenting several minor diffi- 
culties it can be electrolytically reduccd, 
using a carbon anode and a fused lead 
cathode, if the temperature and current 
density are carefully regulated. It is 
almost entirely dchydrated when fused 
and thus docs not give rise to the difli- 
culties due to the water retained, even 
at a red heat, by some other salts. Since 
the current density can under such cir- 
cumstances be very high, the vat can be 
so arranged that all the required heat is 
supplied by the extra voltage needed to 
maintain this current density, and thus 
external heating can be dispensed with. 
The chief advantage of the electrolysis of 
tha fused chloride over that of aqueous 
solution is the fact that the lead is ob- 
tained in a marketable form direct, as it 
an be run in a melted condition straight 
into the ingot moulds. Gold and silver 
contained in the fused chloride can be re- 
moved as a rich alloy in the first portions 
of lead deposited, and there seeme little 
reason to doubt that certain impurities, 


1Electrometallurgical Problems, Electrical Review 
(London), October 10, 1902. 
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such as small quantities of arsenic and 
copper, will ultimately come under con- 
trol of the operator so as not to be re- 
duced in the bulk of the lead. 

Unless the galena can by some easy and 
inexpensive means be converted into the 
fused chloride of lead, we should obviously 
be no nearer the mark than before. This 
second part of the problem has, however, 
received a great deal of attention of late 
and bids fair to become a new and sepa- 
rate branch of metallurgical chemistry. 
It would take too long here to enter into 
the details of the reactions involved or 
the history of the investigations which 
have been made in this most interesting 
departure, but it may be pointed out that 
there are important reactions which take 
place between metallic sulphides, chlorides 
and chlorine itself, all in an anhydrous 
condition and at an elevated temperature 
which promises to furnish a practical 
means of converting galena into fused 
chloride of lead direct. If dry chlorine 
be passed over galena at a temperature 
slightly below about 700 degrees centi- 
grade, chlorides of both lead and sul- 
phur are formed; if the temperature of 
the reaction be raised much above this 
value and care taken to supply a good 
excess of galena, chloride of lead and 
free sulphur are produced. The former 
reaction is at the base of the Larsen 
process, the latter is involved in the 
Swinburne-Ashcroft proccess. ‘These re- 
actions are, moreover, exothermic, and if 
performed on a sufficiently large scale 
require no external heat. It will be seen, 
then, that they may become part of a 
cyclic process in which fused chloride of 
lead is electrolyzed, and chloride evolved 
only to be used, as it were, as a carrier 
of the lead from the galena itself to the 
cathode of the electrolytic vat. A re- 
action also occurs between galena and 
fused zine chloride, in which zinc sul- 
phide and lead chloride are formed. Gane- 
lin proposed to make use of this reaction 
direct, by reducing it with metallic zine, 
but the action is incomplete and the lead 
is produced at the expense of the zinc, 
which unless converted into a pure fused 
chloride can not be economically reduced 
again for reemployment in this way. 

At the annual meeting of the British 
Iron and Steel Institute, Mr. J. E. Stead 
submitted a note on the alleged cementa- 
tion of iron by silicon announced by 


Moissan and Lebeau. Mr. Stead’s experi- 
ments show that at temperatures between 
1,100 and 1,200 degrees centigrade solid 
iron and free silicon do not combine, and 
that cementation by silicon is impossible 
when the iron and steel operated upon 
are in solid masses. 
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ELECTRIC FURNACE METHODS OF IRON 


AND STEEL PRODUCTION. 
(Concluded.) 


BY JOHN B. 0. KERSHAW. 
The Ruthenberg Furnace and Process. 

The Ruthenberg furnace is the most 
recent addition to the list of electric fur- 
naces designed for iron and steel pro- 
duction, and possesses several features of 
a novel character. The following details 
and the views of the small experimental 
furnace in operation at Lockport, N. Y., 
are taken from the illustrated article by 
the inventor, appearing in the February 
(1903) issue of Electrochemical Indus- 
try. 

The principle of the furnace consists 
in the use of magnetic force to hold the 
crushed ore and carbon in suspension be- 
tween two rolls, which function as elec- 
trodes, and in the use of resistance heat- 
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and refining in an open-hearth steel fur- 
nace. Figs. 6 and 7 show the apparatus 
from two points of view. The magnetic 
poles are placed within bronze revolving 
rolls and are water-cooled. The rolls are 
driven by a small motor and worm-gear- 
ing at four revolutions per minute, and 
the peripheral speed is about sixteen feet 
per minute. They carry 700 amperes of 
current at fifty volte. According to the 
inventor one ton of iron or steel can be 
produced by his process from suitable 
ores, with an expenditure of only 500 
kilowatt-hours and at a cost fifty per 
cent below that required for the ordi- 
nary blast furnace procedure. As already 
stated, an experimental furnace has been 
erected and operated at the works of the 
Cowles Electric Smelting Company, at 
Lockport, N. Y., and its operation was 
witnessed by a large number of steel 
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ing to raise the finely divided particles 
of ore and carbon to the temperature re- 
quisite for smelting. Within the heating 
roll are placed the opposing poles of an 
electromagnet. The ore is carefully se- 
lected and cleansed from gangue, etc., is 
finely crushed, and after mixing with the 
calculated amount of carbon is fed be- 
tween the rolls. The magnetic action of 
the rolls holds a bridge of ore and coke 
in the narrow gap. This bridge acts as 
a path for the electric current, and is 
therefore raised to a red heat, and the ore 
is reduced. The weight of ore and coke 
above it and the revolution of the rolls 
then cause the reduced mass to fall in a 
semi-molten condition into a collecting 
trough, and a fresh bridge of raw ma- 
terial takes its place between the rolls. 
The metal produced requires smelting 


makers, on January 15, 1903. It does not 
appear that any larger developments of 
this interesting and novel furnace and 
process are yet in course of realization, 
but if the figures published by the in- 
ventor be correct, the furnace and proc- 
ess will doubtless receive industrial trial 
at Niagara or some other cheap centre of 
power in the United States. 
The Stassano Furnace and Process. 

The Stassano furnace was one of the 
first designed for the smelting of iron 
ores by the aid of electrically generated 
heat, and consequently there is more 1- 
formation available for publication con- 
cerning this furnace and process than for 
those previously described. Fig. 9 shows 
the earliest form of the Stassano fur- 
nace, and Figs. 10 and 11 show the 
latest form of furnace im sectional 
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elevation. The principle of the Stassano 
furnace and process is the use of the 
electric arc for heating the mixtures of 
ore, coke and lime; and as this involves 
intense localization of the heating zone, 
it becomes necessary to grind the ore and 
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pected from this plant, but it is doubt- 
ful if anything approaching this quantity 
of steel has yet been produced at Darfo. 
Dr. Goldschmidt, of Essen, Germany, has 
twice visited this plant, and has reported 
very fully upon it for the German Patent 
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other raw materials, and to introduce 
these into the furnace in the form of bri- 
quettes. 

In the latest form of furnace, shown in 
Figs. 10 and 11, a rotating hearth is pro- 
vided, and sliding brushes at B and C 
convey the electric current from the fixed 
terminals of the current mains to the 
water-jacketed carbon electrodes AA. 
These electrodes are movable, and after 
the arc has been struck within the fur- 
nace they can be gradually moved apart 
until the arc strikes across the whole 
width of the furnace. The axis of the 
furnace is placed slightly out of the ver- 
tical line, and as the hearth revolves a 
mixing motion is given to the molten 
charge resting upon it. ‘The arc is allowed 
to play over the surface of the charge and 
the heating thus occurs by radiation. 

The charging hopper and tapping vents 
for metal and slag are seen at D, E and F, 
respectively, in Fig. 11. The Stassano 
furnace and process were first operated at 
Rome in 1899 and a power consumption 
of 2,700 electrical horse-power-hours per 
ton of steel was reported. As these early 
experimental trials proved successful a 
plant designed for utilization of 1,500 
horse-power was erected at Darfo, in 
northern Italy, in 1900. An output of 
4,000 tons of steel per annum was ex- 


Oftice. The following facts and figures are 
taken from Dr. Goldschmidt’s report, full 
details of which will be found in the 
Zeitschrift fur Elektrochemte of Febru- 
ary 5, 1903. 3 

Wood charcoal is used for making the 
ore briquettes, and the furnaces are lined 
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Fig. 9.—Tue STAssano FURNACE. 


with magnesite. The actual working space 
inside the furnace is only one cubic metre. 
The carbons project into this, and carry 
2,000 amperes at seventy volts. The 
charge is gradually introduced, and the 
strength and intensity of the current are 
slowly raised to the maximum, while the 
carbons are at the same time separated, 
until the are is striking the full width of 
the furnace. The reduction, with a nor- 
mal furnace charge, lasts about two hours. 
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In one experimental run, 97,200 watt- 
hours were required to smelt 70.25 kilo- 
grammes of ore (containing forty-six 
kilogrammes Fe,0;) admixed with 3.263 
kilogrammes of lime and 8 kilogrammes 
of coke (representing 7.23 kilogrammes 


N 


p 


Li AA LLY 


Fia. 8.—Tur RUTHENBERG FURNACE. 


carbon). The yield in this run was 30.8 
kilogrammes of wrought iron. 

Comparing the actual with the theo- 
retical figures, Goldschmidt has calcu- 
lated that the reduction in this case was 
obtained with a calorific efficiency in the 
furnace of 61.3 per cent. 

Assuming that the efficiency of larger 
furnaces could be increased to sixty-six 
per cent, he gives a detailed estimate of 
the cost of a ton of iron by the Stassano 
process, which amounts to $18.04. This 
estimate is based on power at $7.68 per 
electrical horse-power-year, and upon 
Italian prices for raw materials and 
labor; and it would be increased to $26.88 
per ton of iron in Germany, owing to the 
higher cost there of power and of iron ore 
suited for treatment by the Stassano proc- 
ess. The iron and steel produced by the 
Stassano process are remarkably pure, 
and Goldschmidt gives tests of the pro- 
duct, which show from 0.04 to 0.17 per 
cent of carbon, and only traces of silicon. 
The latter impurity, with manganese, 
sulphur and phosphorus, is stated to be 
nearly all removed in the slag. 

It is interesting to compare Gold- 
schmidt’s figures for the Stassano process 
as worked at Darfo with those originally 
published for the earlier trials at Rome. 
These showed a consumption of 2,700 
electrical horse-power-hours per ton of 
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Steel, and the cost was given as $19.20 
per ton. Although fifty per cent more 
power was required in the experimental 
runs witnessed by Goldschmidt, at Darfo, 
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It is evident that with such widely vary- 
ing estimates of the power required in 
these furnaces to smelt one ton of iron, 
the estimates of total cost will differ with- 
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the total estimated cost is reduced from 
$19.20 to $18.04 per ton, a somewhat 
striking change in the estimate. 

It is stated that $190,000 has been ex- 
pended upon the development of the Stas- 
sano furnace and process, but according 
to Danneel of the Zeits. f. Elektrochemie, 
it may still be regarded as in the experi- 
mental stage of its development, and the 
company which has found the funds for 
the experimental plants at Rome and 
Darfo has not yet received any return 
upon its capital outlay. 

Conclusions. 

Using the figures given by the inventors 
or by those exploiting the various proc- 
esses described above, the writer has re- 
duced them all to a common basis for 
comparison; namely, the electrical horse- 
power-hours required to produce one ton 
of iron or steel, and has obtained the 
figures given below: 


Electrical Horse- 


Name of Fur- Power. Hours 


pace or .| per Ton of Iron Remarks. 
or Stee 
Ruthenberg .. 680 | nee aera: 
Conley ....--- 1,200 eee 
arly trials at 
Stassano...... 2,700 Konie 
Harmet....... 8,600 I aweatiodioud 
Keller........ 8,800 J uasssssessss 
Kjellin & Ben- 
edicks...... S010 f srdeswesraw 
Later me wit- 
nessed b 
Stassano.. .... 4,290 Gelisehmidt 
at Darfo. 


in wide limits, and therefore one is not 
surprised to find the following figures: 
Harmet, $5.60; Conlev, $11.80; Keller, 
$18.40; Stassano, $18.04 and $19.20. 
That the above estimates of power con- 
sumption and cost are somewhat unre- 
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liable is evident, not only from the wide 
variation, but from the fact that the total 
costs per ton of iron for furnaces and 
processes consuming over 3,000 clectrical 
horse-power-hours are lower, in some 
cases, than for furnaces and processes 
consuming under this limit. 

Discarding, therefore, the above figures 
as of little value in attempting to fore- 
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cast the future of these processes, it is 
of interest to study the electric processes 
wholly from the general and practical 
standpoint. In all electric iron-smelting 
processes, the actual reduction is effected 
by the coke or other carbonaceous matter 
with which the ore is mixed; and in most 
cases an addition of lime or other fluxing 
material is required, in order to form a 
slag that will carry off the silicious and 
other impurities of the ore. The amount 
of coke actually required to reduce the 


ferric-oxide in iron ore, when working. 


under the ordinary blast-furnace condi- 
tions, is stated by the best authorities to 
be 6.45 hundredweight per ton of iron 
produced; one may therefore safely as- 
sume that this figure approximates to 
the weight which will be required in the 
electric furnace methods of reduction. 
The total weight of coke required per ton 
of iron in the blast furnaces of the pres- 
ent day is, however, only sixteen hundred- 
weight, and the saving effected by the sub- 
stitution of electricity for coke as the 
heating agent is therefore equal to 9.5 
hundredweight of coke per ton of iron 
produced. 

The average price of coke in the United 
Kingdom is $5.28 per ton, and therefore 
the electrical power required to produce 
one ton of iron by any electric furnace 
process in Great Britain would have to be 
vrovided for $2.50, if the newer processes 
were to be enabled to compete with the 
old blast furnace procedure. Taking the 
lowest estimate of the power required to 
produce one ton of iron, 680 electrical 
horse-power-hours (that given by the in- 
ventor for the Ruthenberg process), this 
equals electric power at $30 per electrical 
horse-power-vear. For the electric fur- 
nace processes, requiring over 3,000 elec- 
trical horse-power-hours per ton of iron, 
the cost of the electrical horse-power-yeat 
would have to be as low as $7.25, to en- 
able them to compete in the United King- 
dom with the ordinary blast furnace pro- 
cedure. These calculations prove that 
even when no special crushing of the ore, 
and mixing with the fluxing, reducing 
and binding materials are required, a8 @ 
preliminary to the electric furnace prot 
ess, competition with the ordinary blast 
furnace methods in countries well situ- 
ated as regards supplies of fuel (that 1s, 
in the United Kingdom, Germany and 
America) is improbable. When briquette 
making is an essential preliminary, the 
position of the electric furnace proces 
would appear to he hopeless in such pu 
tries. The one exception to this judg- 
ment is the Ruthenberg process and here 
the experimental trials upon which the 
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estimate of 680 electrical horse-power- 
hours per ton of iron are based would ap- 
pear to be too limited in scale to render 
the estimate of great value. Further 
trials upon a larger scale of operation, 
with this process, are therefore called for, 
and will doubtless be made. 

In countries where fuel is very expen- 
sive, water power abundant, and the 
necessary raw materials—iron ore and 
limestone—are abundant, the position is 
different, and the electric furnace proc- 
esses described above may have a limited 
field of usefulness. Development even 
under these favorable conditions will, 
however, be dependent upon the enforce- 
ment of high tariff duties on imported 
iron and steel, and upon a brisk home de- 
mand for these metals. Whether the 
governments in Italy, Norway and 
Sweden, and similarly situated countries 
of Europe, will provide the tariff condi- 
tions required to enable these new elec- 
tric furnace processes of iron and steel 
production to develop and flourish, re- 
mains for the future to disclose. Should 
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THE ELECTRICAL EQUIPMENT OF THE 
METROPOLITAN DISTRICT RAILWAY. 
(From Our Special Correspondent.) 

Tangible progress has at length been 
made on the electrical equipment of 
the Inner Circle Railway, and experi- 
ments are now being made upon a 
short section of railway some seven or 
eight miles long, the principal object 
of which is, at present, to determine the 
type of control which shall be adopted. 
Both the Westinghouse electropneumatic 
system and the  Thomson-Houston 
Sprague system of train control are no 
doubt sufliciently well known to Ameri- 
cans to need no further details here, but 
a short description of the cars will no 
doubt prove interesting. Two trains of 
these have been built by the Brush Elec- 
trical Engineering Company, of Lough- 
borough, and have recently arrived on the 
confines of the District system at South 
Harrow, where they are being fitted with 
their clectrieal equipments prior to being 
experimentally run over the new line be- 
tween Harrow and Ealing. Both trains 
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provided adjacent to the motorman’s 
cabin. 

The design of tthe cars is obviously 
American, and nothing like them is at 
present to be seen on British railways, 
except on the tubes. They are painted ex- 
ternally a bright yellow. They differ from 
the Central London cars, and resemble 
those of the Great Northern & City, in 
having side doors in the centre, as well 
as end platform doors of the ordinary 
American type. These side doors slide, 
and are provided with handles, so that 
they can be worked either from within 
the car or from the station platforms, Ex- 
perience will decide whether they shall be 
used at every station or be treated as a 
kind of emergency exit, and for empty- 
ing the trains quickly at the termini. 
The exits at the ends of the cars are pro- 
tected by gates which are operated by a 
conductor standing on the car platform, 
after the style made familiar to Londoners 
on the “Twopenny Tube.” The advocates 
of this type of passenger car claim that 
it saves much time in the station stops, 
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TRAIN OF Motor CARS AND TRAILERS, METROPOLITAN District RAILWAY, LONDON, ENGLAND. 


such facilities not be granted, the de- 
velopment of electric furnace methods of 
iron-ore reduction will be slow, and the 
use of water power on an extended scale 
in the iron-smelting industry, in the 
Writer’s opinion, will be postponed to that 
date in the future when the coal fields of 
Europe and America are approaching ex- 
haustion, 
>_> 
M. Henri Becquerel, Paris, and Pro- 
fessor A. Righi, Bologna, were elected 
honorary fellows of the Physical Society 
of London at the last general meeting of 
that body. 


kad 


During the discussion at the recent con- 
vention of the National Electric Light 
Association, at Chicago, powdered bis- 
muth was mentioned as a curative agent 
for electrical burns. 


are being equipped with multiple-unit 
train-control apparatus, the one by the 
British Thomson-Houston Company and 
the other by the Westinghouse Company. 
When fitted, the two trains are to be run 
in a series of trial trips on the Harrow 
and Ealing line to decide which system 
of train control is the better. 

Each of the trains is made up of seven 
cars, three of which are motor cars and 
the other four trailers. The motor cars 
are placed at cach end of the train and in 
the middle. Nearly all the electrical 
apparatus is carricd under the floor of 
the car, so that, with the exception of a 
small cabin for the motorman, the entire 
length is available for the conveyance of 
passengers. On the front and back motor 
cars a space for the storage of luggage is 


as compared with the ordinary British 
type of compartmental cars with sepa- 
rate side doors. It is also very useful to 
have a conductor on each car, to make 
the passengers move quickly and to call 
out the names of the stations. It is con- 
sidered that what the Americans know as 
“rapid transit” is not possible without 
end-door cars. This system logically in- 
volves the abolition of all distinctions of 
class except “smoking” and “non-smok- 
ing” and, judging by the trains at Har- 
row, there will be only one class on the 
electrified district; but it is understood 
that no final decision has been come to on 
this point. 

The cars are each fifty feet long, have 
scats for forty-eight passengers in the 
trailer cars, and for a few less in the 
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motor cars. All the seats in the cars at 
Harrow are along the sides, as in a tram- 
car, and a broad gangway runs right 
through the centre. There is plenty of 
room for standing without inconvenienc- 
ing those sitting down, which can hardly 
be said of an ordinary compartment on a 
suburban train. No doubt if the Lon- 
doner be given real “rapid transit,” he 
will not mind standing sometimes. To a 
certain extent this view is borne out by 
the experience of the Central London. 

There is practically no cloth or stuffing 
in the upholstery of the new cars, all the 
seats being covered with rattan. In se- 
lecting the materials employed, two ob- 
jects have been kept paramount—clean- 
liness and protection from fire. 

All the wood used for the cars has been 
treated by the patent “non-inflammable” 
process and the ceilings are lined with 
asbestos. ‘I'he seats are probably not so 
comfortable to sit upon as in many Eng- 
lish railway carriages, but it should cer- 
tainly be much more easy to keep them 
clean. A novel feature are the electric 
heaters, of which there are sixteen in 
each car, fixed under the seats, with a 
regulator at one end of the car. It re- 
mains to be seen whether this innova- 
tion will commend itself to the British 
public. In order to promote quick start- 
ing and stopping, the trains are equipped 
with the Westinghouse air brake. All to- 
gether the cars constitute a radical de- 
parture from the ordinary British prac- 
tice, and the experiment will be watched 
with great interest. 
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lish railway companies in the employ- 
ment of a steam motor wagon for trans- 
ferring and collecting heavy freight. The 
van in question has been in regular em- 
ployment for the past six months, plying 
between a railway freight station and a 
mill two and one-half miles distant 
therefrom. At first the steam van only 
was used, but subsequently this was sup- 
plemented with a trailer. Four trips are 
made daily, for which loads are available 
one way only. There is a heavy grade 
against the load. The motor alone can 
carry from fifteen to sixteen tons daily, 
and with the trailer, from twenty to 
twenty-four tons are hauled, the average 
load per journey being between five 
and six tons. Two men are sent 
out with the van, as against a man 
and a boy with a horse vehicle; 
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Wireless Telephony on Ferryboats. 

A test of the Collins wireless telephone 
system was made recently on two ferry- 
boats ‘belonging to the Erie Railroad, and 
running from New York to Jersey City. 
Although the arrangements for this test 
were not entirely satisfactory, as suff- 
cient ground plates had not been provided, 
communication between the two boats was 
found possible over a distance of several 
hundred feet. Messages were sent one 
way only, but one set of sending appara- 
tus being available. 

The accompanying engraving shows the 
apparatus used in these tests. This shows 
the coherer, tapper and call bell used for 
signaling, the relay, and the induction 
coils and spark-gap arrangement, with 
the telephone transmitter and receiver. 
The latter, it will be noticed, is of a new 
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APPARATUS USED IN THE COLLINS WIRELESS [ELEPHONE SYSTEM. 


van takes the place of 


type, and has been designed by Mr. Col- 
lins particularly for this service. — 

It is not the hope of the inventor of 
this system of wireless telephony to rê- 
place the ordinary wire system, but he 
thinks there is a wide field for its appli- 
cation in harbor service, where it 18 me 
essary to communicate frequently aD 
quickly between two vessels ee 
by only a few hundred feet; and he i 
lieves thas this system is admirably adap 
ed for such service. Much greater dis 
tances than those mentioned have a 
covered by this system in land tests, a 
described in the ELECTRICAL Rve" i 
November 29, 1902, during some from 
made at Rockland Lake, N. Xy pee 

rienc 
Caan that, with suitable aged 
ments, there will be no difficulty ted by 
municating between vessels separa 
600 or 700 feet. 
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The Pueblo & Suburban Traction and Lighting Company, Pueblo, Col. 


electric power systems of Pueblo, 

Col., were formerly owned by the 
Pueblo Traction and Lighting Company, 
a corporation organized January 1, 1901. 
This company acquired by purchase all of 
the street railway, electric light and electric 
power systems of the city from the Pueblo 
Traction and Electric Company, the 
Pueblo Electric Street Railway Com- 
pany, and the Pueblo Light and Power 


f: street railway, electric light and 


By J. H. Rusby. 


The power-house is located in the 
centre of the system, in the central part 
of the city, within 200 feet of the Arkan- 
sas River, from which steam water is re- 
ceived, through a sixteen-inch pipe, for 
condensing and other purposes; and be- 
cause of the central position of the power- 
house, power can be distributed in all di- 
rections with a small percentage of energy 
loss. 

The main power-house building is 125 


brick and stone building, with steel and 
tile roof, and rolling steel doors. _ 

The storage battery building adjoins 
the main power-house on the engine room 
side, with a door opening into the engine 
room. This building is also of fireproof 
construction, with a cement floor. The 
pump-house adjoins the main power- 
house, and contains boiler feed pumps, 
condenser pumps, condenser engines, 
water meters, etc. 
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POWER PLANT, STATION ‘‘A,” PUEBLO & SUBURBAN TRACTION AND LIGHTING COMPANY, 


Company; all of the street railway, elec- 
tric light and electric power business of 
the city of Pueblo being owned and 
operated ‘by the Pueblo Traction and 
Lighting Company from the date of its 
organization until December 1, 1902, 
when the property was sold to the Pueblo 
and Suburban Traction and Lighting 
Company. The major part of the prop- 
erty has been rebuilt within the past two 
years, bringing the entire system up to 
the most recent developments of modern 
construction. 


by 140 feet, constructed of brick and 
stone, with structural steel and tile roof, 
and cement floors. The building is fire- 
proof, and is divided in the centre by an 
eighteen-inch brick partition wall, sepa- 
rating the boiler room from the engine 
room. 

The main car-house is situated south 
of the power-house. The dimensions are 
115 by 165 feet, with ten tracks entering 
the building from the street, and has a 
storage capacity of forty forty-foo! 
double-truck cars. This is a fireproof 


The engine room is 60 by 140 feet, 
and contains five engines, with a rated 
capacity of 2,700 horse-power. Three of 
these are tandem-compound engines, 
manufactured by McIntosh, Seymour 
& Company, of Auburn, N.Y. One 
is a tandem-compound engine manu- 
factured by A. L. Ide & Son, Spring- - 
field, Ill., and the remaining engine is a 
cross-compound Rice & Sargent engine, 
manufactured by the Providence Engi- 
neering Works, Providence, R. I. These 
are all direct-connected to-General Eléc- 
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tric railway and lighting machines, with 
a rated capacity of 1,700 kilowatts, with 
separate exciters. The entire engine 
room is served by a fifteen-ton traveling 
crane. 

The switchboard is of modern construc- 
tion, the panels being of blue Vermont 
marble for the lighting circuits, equipped 
with a full set of controlling apparatus; 
and of polished slate for the railway and 
power circuits. Adjoining the pump- 
house building is located a machine shop, 
electrical repair shop and storeroom, 
where all repairs are made, and supplies 
for the company’s business carried in 
stock. The boiler room is 65 by 140 feet, 
equipped with eight Cahill high-pressure 
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feet from centre to centre. The track is 
bonded with Brown-Edison amalgamated 
and wire bonds, all of which are under 
the angle joints. 

The cross-suspension system is used, 
with poles on both sides of the street 
suspending the trolley and feeder wires, 
the former being of No. 0 hard-drawn 
copper. The company has twenty-six new 
double-truck cars, built by the American 
Car Company, of St. Louis, Mo., and the 
Woeber Carriage Company, of Denver, 
Col., with Brill trucks. The cars are all 
modern, of the combination type, one- 
half open and one-half closed, all equipped 
with General Electric motors. The com- 
pany also has a number of single-truck 
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water-tube boilers, having a rated ca- 
pacity of 2,600 horse-power. Coal is un- 
loaded from the cars in front of the boil- 
ers. 

The storage battery equipment for the 
railway and power circuits consists of 264 
cells of chloride accumulator, with a ca- 
pacity of 320 amperes, 550 volts, on the 
hour rating. The battery is used to carry 
the peak of the railway load, and to regu- 
late the fluctuations of the railway and 
power lines. The battery and booster 
used in connection with this were sup- 
plied by the Electric Storage Battery 
Company, of Philadelphia, Pa. 

The track consists of twenty-six miles, 
about one-half of which is laid with 
thirty-five pound and one-half with 
seventy-five-pound steel T-rail. The 
small rail is being replaced, as fast as it 
wears out, by the heavier construction. 
Cedar cross-ties are used, spaced two 


nine and ten-bench open cars, which are 
used for rush trips and summer travel to 
the parks and other resorts in the city. 
Power for electric light and operating 
motors is distributed throughout the city 
on overhead wires carried on cedar poles, 
ranging in height from thirty to sixty 
feet. The pole line has been almost en- 
tirely rebuilt within two years, using 
cedar poles from Idaho. The lines reach 
all parts of the city and suburbs. | 
The commercial arc lamps used are of 
the alternating-current type, General 
Electric and Adams-Bagnall manufacture. 
The streets are lighted by series open 
arcs. The company has a ten-year con- 
tract with the city of Pueblo for lighting 
the streets, dating from September 14, 
1902. There are connected to the com- 
pany’s lines, and in operation in Pueblo, 
264 street arc lamps and 383 commercial 
arc lights, 15,000 sixteen-candle-power 
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incandescent lights, and seventy-two mo- 
tors. 

The franchise issued in the month of 
April, 1899, granted to the company the 
use of the streets of the city of Pueblo 
for a railway system for a term of forty- 
three years, and additional franchises 
have been granted since that time, all of 
which expire in 1940. A franchise was 
also granted in April, 1899, granting to 
the companies the right to furnish elec- 
tricity for power, heating and illuminat- 
ing purposes to public and private con- 
sumers in the city of Pueblo for a term 
of twenty-five years. 

While the installation thus far de- 
scribed is of interest, as representing a 
progressive utilization of ordinary forms 
of energy, it is the water power develop- 
ment of this company which is of the 
greatest interest. The country surrounding 
the city of Pueblo and its suburbs is of 
such a nature that there is an almost un- 
limited future supply of energy from the 
water power available. The company 
owns patented lands on and along Beaver, 
West and East Beaver creeks, in Teller 
and Fremont counties, including reser- 
voir sites and all water power privileges, 
covering, on the above streams, a total 
of eighteen miles. These streams are 
noted for the excessive difference in ele- 
vation in short distances. These streams 
drain an area of seventy square miles, 
having their head on Pike’s Peak, at an 
elevation of 14,147 feet above sea level, 
and falling rapidly to 9,009 feet at what 
is designated as Reservoir No. 1. On the 
Beavers there have been located three 
power stations, “A,” “B” and “C,” which, 
when completed, will furnish 10,300 
horse-power. Station “A” is now com- 
pleted and in operation, transmitting cur- 
rent for power and light to mines, mills, 
trolley systems, etc., of the Cripple Creek 
mining district, as well as supplying the- 
towns of Victor, Goldfield, Attman, 
Gillett, Anaconda, Cameron and Law- 
rence, where the company holds valuable 
franchises, and in each of which towns 
there have been established or will be es- 
tablished substations. This station, 
which has a capacity of 2,700 horse-power, 
is now being connected by high-tension 
lines to the main power plant at Pueblo, 
thirty-five miles distant. 

The following information is by cour- 
tesy of Mr. R. M. Jones, chief engineer 
and general superintendent of the Pueblo 
& Suburban Traction and Lighting Com- 
pany. 

The dam and reservoir are located five 
and one-half miles east of Victor. The 
dam is of steel-faced granite-back filled 
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construction. The dimensions are 405 
feet along the cap, 220 feet length of 
base, 148 feet cross-section of base, and 
20 feet cross-section of cap. The upper 
slope—that is, the steel face—is thirty 
degrees from the vertical, and the lower 
slope, fifty degrees from the vertical. The 
height of the dam from bed-rock to the 
top of the sixteenth plate, which is a spill- 
way level, is seventy feet. The spillway is 
sixty feet wide, cut in granite formation, 
and passes around the northwest end of 
the dam. The granite-back fill to which 
the steel plate is held is carefully laid in 
“dry wall” heavy granite boulders, usually 
of twenty to eighty cubic feet each, as 
broken from heavy blasting, with loose, 
fine granite filling the intervening space. 

The steel plate is built of sheets five by 
fifteen feet, one-half inch in thickness for 
the bottom, eight plates in height. Con- 
tinuing, the plate is reduced in thickness 
to three-eighths of an inch to the top of 
the eleventh plate, and finally, at the cap, 
it is one-quarter of an inch in thickness. 
The entire sheet is riveted up with hori- 
zontal butt straps, four by five by one- 
half-inch angle bars placed vertically the 
entire height of the dam, across each in- 
terval of five feet, across the entire length 
of the dam. The five-inch leg of each 
pair of angle bars projects into the reser- 
voir, and constitutes a standing joint seam 
with an iron lining three-eighths by two 
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into a deep channel-way quarried out of 
bed-rock. The bottom terminates in two 
pairs of five by eight-inch angle bars, 
riveted through the plates. The end con- 
nections are prepared in the same manner, 
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of the granite-back fill. This narrow 
space is taken up by sand, gravel and 
sedimentary deposit, the filling being 
applied with ample water, and being per- 
mitted to dry before water pressure was 
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but are applied vertically. The quarry- 
ing of the bed-rock channels was carried 
out horizontally in each case to a point 
rising to an elevation, and then the rise 
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inches, riveted between the extreme outer 
points of these angle bars, thus making a 
thorough expansion joint for each section 
of fifteen feet. The bottom and end con- 
nection of the entire sheet is concreted 


was made abruptly in terrace form. The 
entire sheet is riveted and caulked in the 
same thorough manner as in boiler prac- 
tice. A space of six inches was left be- 
tween the steel plates and smooth surface 


allowed to enter the reservoir. The steel 
sheet is anchored securely to the face of 
the granite wall by means of one-half by 
six-inch steel cable, connected to the ex- 
pansion joints by means of riveted loops, 
and the cables secured into the granite 
full by means of railroad iron passing 
through loops in the cables and embedded 
into the granite some thirty feet from 
the steel face. 

The reservoir has a surface area of 140 
acres. The banks or walls are steep, as 
indicated by the contents capacity of the 
reservoir, which is about 103,000,000 
cubic feet at its sixteenth plate (9,081 
feet elevation). Its capacity will be 193,- 
467,640 cubic feet at the top of the twen- 
tieth plate, or 9,100 feet elevation. The 
entire basin forming the reservoir is tight 
granite formation. In pursuance of the 
plans laid out for the general extension 
of the whole system, the dam will be 
raised from the sixteenth to the twentieth 
plate during the year. 

Water is taken into the wooden stave 
pipe through a “grizzley” 240 feet long, 
perforated by means of slots one-quarter 
of an inch wide and eighteen inches long, 
sawed in wood staves, giving thirty times 
greater area than the pipe. This “griz- 
zley” is anchored firmly on a raised rock 
foundation. The connections between the 
“grizzley,” and also the main pipe line, 
are connected to the steel facing of the 
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dam by steel anchor ” connections. The 
wood pipe is 23,200 feet long, thirty 
inches inside diameter, and is of one and 
one-half-inch redwood stave, banded with 
one-half-inch steel bands and cast-iron 
lugs. The bands are spaced at intervals 
along the pipe, at various distances, be- 
tween two and one-quarter and eight-inch 
centres as necessary for resisting the in- 
ternal pressure, variations in spacing be- 
ing caused by various inverted siphons 
along the line, two of which reach 215 
feet pressure. This pipe line extends over 
rough country, about one-half of the 
grade being through original granite for- 
mation, many of the curves of less than 
100 feet radius, and one compound curve 
is thirty-five feet. The wood pipe passes 
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300 feet higher than the sixteenth plate 
at the dam. ‘This reservoir prevents 
“water ram” from increasing pressure in 
any pipe. Immediately below the “riser,” 
and in the same concrete enclosure, is a 
thirty-inch gate valve for closing in case 
of emergency. There is also a thirty-inch 
gate valve in the pipe at the dam. From 
a point 300 feet below the Skagway tun- 
nel, where the static pressure reaches 120 
feet, the line consists of steel pipe twenty- 
nine inches in diameter, in various thick- 
nesses of plates, ranging from one-quarter 
to three-quarters of an inch, as required 
to meet the internal pressure with an 
ample factor of safety. The total length 
of steel pipe, including the reservoir, is 
2,900 feet, on an incline varying from 
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through the Skagway tunnel, which is 
1,533 feet in length, located at 21,000 
feet from the dam. The tunnel is all of 
solid granite, requiring no timbering. The 
pipe leaves the dam at 9,018 feet eleva- 
tion, but the water surface at its lowest 
usage is 9,025 feet, and reaches the south 
end of the Skagway tunnel at 9,011 feet, 
the mean gradient being 0.61 of a foot in 
a thousand feet, making the discharge 
capacity of the pipe 30.8 cubic feet of 
water per second. At a point on the pipe 
line 22,600 feet from the dam, and at the 
highest elevation of the pipe after the 
first 1,600 feet, directly at the south end 
of the Skagway tunnel, is located a tee 
of steel plate, five-sixteenths inch in thick- 
ness, from which a “riser” is extended 
vertically seventy-three feet. This reser- 
voir is the wood stave pipe, thirty inches 
inside diameter, and its open top end is 


twelve and one-half per cent to fifty-seven 
per cent. It passes over grades con- 
structed through tough granite, at one 
point passing through an inclined tunnel 
335 feet in length, just above which is a 
bridge seventy feet in height, both being 
on a forty per cent gradient. From the 
south end of the Skagway tunnel the pipe 
line is entrenched in the grade on which 
is constructed a three-foot gauge railway, 
leading from the Skagway tunnel to a 
power-house, its grade being 1,165 feet 
vertical in 3,100 horizontal. This road 
is the only means of access to the power- 
house. The cars are operated by a double- 
hoisting engine, the cable passing around 
gipsey rollers and over horizontal idlers. 
The upper terminus of the railroad lies 
under a vertical ledge seventy feet in 
height, and all machinery, apparatus and 
materials of all kinds were lowered by 
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boom and derrick, taking loads from the 
wagon at the upper landing, and lowering 
them seventy feet over the ledge to the 
cars, from which point the loads were 
lowered by a friction brake on the hoist 
equipped with a three-quarter-inch cable. 

The power-house at station “A” is 38 
by 100 feet, with two side wings 16 by 
48 feet each, and is located on the summit 
of a granite projection surfaced off smooth 
to grade. The building is fireproof con- 
structed, of brick, with steel corrugated, 
arched roof, concrete, tar and gravel-cov- 
ered concrete floor, and is served with a 
ten-ton traveling crane. 

The hydraulic apparatus was manufac- 
tured by the Pelton Water-Wheel Com- 
pany, of San Francisco, Cal. Each unit 
consists of two steel disc wheels, sixty-six 
inches in diameter, keyed on to the same 
shaft, and working in the same wheel- 
house. The base frames are built-up box 
patterns of the same type and general de- 
sign as the generators to which they are 
connected. The frames of the water-wheels 
and the generators are faced for accurate, 
rigid connection to each other by bolts 
and dowels. The connection of water- 
wheel and generator shafts is effected by 
a 7,000-pound cast balance wheel, banded 
with a rolled steel tire four inches in 
thickness. The wheel is seven feet in 
diameter, and its hub forms a connection 
on the water-wheel shaft, and one-half of 
the hub forms the other half of the face 
coupling, and is keyed up to the revolving 
field shaft. 

The nozzles for each unit vary in di- 
ameter, one having the capacity of the 


_ generator, and the corresponding nozzles 


for the other wheel in the same unit be- 
ing somewhat reduced. Each wheel and 
each unit will produce power for the full 
capacity of the generator connected. The 
nozzles are of the deflecting type, and 
work under full pressure at all times. The 
regulation is of the Armstrong type, and 
due provision has been taken to extend 
the actual control and regulation of each 
unit to a point directly in front of the 
switchboard panel belonging to that 
unit. The receiver runs longitudinally 
through the building under the steel 
concrete floor. The discharge tail-race 
water returns directly under the re- 
ceiver to the south or lower end of the 
building, at which point it will unite with 
water conducted from a point 800 feet 
above station “A,” where a catcher dam 
is to be constructed, and the water di- 
verted from the Beaver stream channel, 
the combined water being conducted 
through a pipe line two and three-quarter 
miles to station “B.” There will also be 
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built a smaller pipe line up the east fork 
of Beaver Creek, to the same static level 
as the tail-race water of station “A.” The 
waters of both pipe lines will be united 
before entering the receiver. The head at 
station “B” will be 1,252 feet, or 543 
pounds pressure per square inch, and with 
an added accumulation of the water from 
the West Beaver branch and the East 
Beaver branch, a total of 5,500 horse- 


r . 


power may be developed at station “B.” . 
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els, and one paralleling or synchronizing 
panel. Each panel is made of Vermont 
marble, sixty-two by thirty-six inches, with 
subbases twenty-eight by thirty-six inches, 
and two inches in thickness, with a com- 
plete equipment of indicating and record- 
ing instruments, switches and regulating 
apparatus. The main line switches from 
each machine are operated independently, 
double-throw, either for power or light. 
The circuits are arranged so that any or 
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200-kilowatt compensated three-phase gen- 
erators. These generators are twelve- 
pole, and operate at 600 revolutions per 
minute, sixty cycles. Each generator is 
equipped with its own independent direct- 
current exciter, twelve poles, built di- 
rectly on the revolving field shaft. 

The line transmission from station “A” 
to the centre of distribution at Victor 
includes a distance of eight miles by pole 
line. The power circuits consist of three 


Woop Stave Pipe, 30 INCHES IN DIAMETER, UNDER 215 FEET PressurE, NEAR NortH EnD oF SKAGWAY TUNNEL, 22,600 FEET oF THIS 
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There are now in operation in station 
“A” four 400-kilowatt General Electric 
machines, three-phase, thirty-cycles, 600 
volts, with stationary armatures and ro- 
tary. fields, making 450 revolutions per 
minute; and two four-pole direct-current 
exciters having a capacity of thirty kilo- 
watts, each running at 675 revolutions 
per minute. The exciting current is at a 
pressure of seventy volts, being sufficient 
for all four generators while working at 
full load. 

The switchboard apparatus is liberal 
in design. It is made up of one exciting 
current panel, four generator panels, two 
distributing panels, two high-tension pan- 


all of the machines may be applied on 
either circuit. 
transformers of the General Electric type, 
having 600 volts on the primaries and 
12,600 on the secondaries, are installed. 
There are also twelve single-pole light- 
ning arresters. The cable connections be- 
tween the generators and switchboard, and 
from the switchboard to the transformers, 
are all highly insulated, lead-covered, and 
laid in conduits in the concrete floor. 
Since the early operation of the station 
it was found necessary to install some 
thorough system for combined arc and in- 
candescent lighting. This has been fully 
accomplished by the installation of two 


Six 250-kilowatt air-blast 


conductors, of No. 4 B. & S. gauge, soft- 
drawn bare copper, and the lighting cir- 
cuits of three conductors of No. 6 B. & S. 
gauge, which are ample to deliver 1,600 
kilowatts at less than five per cent energy 
loss. These lines are transposed at inter- 
vals of each one-half mile along the line. 
The poles also carry for telephone pur- 
poses two No. 10 galvanized iron weather- 
proof wires, transposed each 120 feet. 
The insulators are five and one-half inches 
in diameter, of porcelain, each made up 
of three independent cups. The line volt- 
age is 12,600, both on thirty and sixty- 
cycle lines. 

The substation at Victor is of_ fire- 
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proof brick and steel construction. All 
transmission circuits enter this building, 
where the current is transformed through 
nine fifty-kilowatt oil transformers, 12,- 
000 volts primary, and 115-460 volts 
secondary, for local lighting distribution 
connected with a four-wire system. There 
is also a set of fifty-kilowatt oil trans- 
formers and a 120-kilowatt rotary con- 
verter. High-pressure distributing lines 
leave the substation in various directions, 
after first passing through 20,000-volt oil 
switches, making each line independent, 
to a number of industries throughout the 
district. In addition to the power and 
lighting distribution, the company oper- 
ates a telephone system with a fifty-instru- 
ment equipment, thirty-three telephones 
operating at present. This system is con- 
nected by two trunk lines to the Co’orado 
Telephone Company’s switchboard, and 
working arrangements with that company 
enable connection with any part of the 
district or state. The general plan is to 
relieve the steam plant now operating at 
Pueblo of all the street railway load, using 
the steam only as a possible reserve. The 
insulation and all line work have been de- 
signed for continuous use at 40,000 volts. 
One of these circuits will be used on 
oquipments operated at thirty cycles per 
second for running rotary converters, on 
railway work and power motors, either 
on direct 550-volt or three-phase 460-volt 
circuits. The other circuit will be used 
for sixty-cycle, three-phase, alternating 
arc and incandescent lighting, the switch- 
ing arrangements at each end of the line 
permitting the use of either thirty or 
sixty-cycle transmission over either line. 


A Reliable Tower Clock. 

A booklet has been issued by Mr. E. B. 
Ferson, of the Chicago Manual Training 
School, describing the tower clock built 
bv the students of that institution for the 
University of Chicago. 

The clock has four dials, each four feet 
in diameter, and strikes the hours and 
quarters. The body of the dial will be of 
opal glass, illuminated, the figures being 
of cast iron. - The pendulum is compen- 
sated, and the design has been made from 
a purely mechanical standpoint, so as to 
produce a reliable timekeeper. The book- 
Jet describes the mechanisms in detail, and 
illustrates the machine tools used in the 
clock’s construction. 

The clock is provided with the follow- 
ing bells: The second, third, fourth, sev- 
enth and tenor of a peal of eight, and the 
method of designing these is discussed, 
with the requirements for the striking 
mechanism. 


° ELECTRICAL REVIEW 
BOILER AND FURNACE EFFICIENCIES.’ 
BY A. BEMENT. 


It is not the object of this paper to 
treat of boiler and furnace efficiencies in 
general, but to discuss some features of 
the performance of modern standard appa- 
ratus. For this purpose two types of 
boilers, two furnaces and one stoker have 
heen selected; one of the boilers, how- 
ever, owing to changes made in it, may 
be considered as a third type. One of the 
boilers is twelve tubes high and sixteen 
wide, provided with a super-heater and - 
rated at 400 horse-power. It is equipped 
with a chain-grate stoker of 65.5 square 
feet; the gases from the fire discharge 
among the tubes of the heating surface 
located immediately above, thence down 
across the tubes of the second pass and 
finally rise on the way to the flue 
the tubes of a third pass. 
This boiler is referred to as boiler 
A. The other boilers are of two sizes. 
That designated as No. 1 is fifteen tubes 


across 
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lower row of the boiler are entirely en- 
circled with a firebrick tile from the 
front to a point back of the bridge wall; 
for the remainder of the distance to with- 
in four feet of the back end the usual 
tile furnished by the maker of the boilers 
is used. 

The expression “boiler efficiency” is 
used to designate the performance of the 
boiler only, not that of the combined 
apparatus; it implies the measure of the 
cooling effect produced on the hot gascs, 
and neglects radiation and moisture in 
the steam. 

The experimental work hereing,men- 
tioned had three objects: first, te deter- — 
mine the relative efficiency of ‘boiler A 
and boiler No. 1, and second, the relation 
between the eificiency of the same boilers 
and their furnaces based on combustion 
and heat absorption, neglecting loss of 
combustible in the refuse. The two rela- 
tive values to be determined were—for the 
furnaces, the loss due to escaping hydro- 
carbons and incomplete combustion, and 
for the boilers the cooling effect pro- 


TABLE A. 


Square feet of water-heating surface............c..ceeeeees 
Square feet of steam-heating surface............scccceceees 
Horse-power, standard rating.........ccecceuccccceccasceves 
Horse-power, maker's rating.......ess.eesseessecsecesseroso 


Horse-power develo 


Horse-power developed above standard rating.............. 
Horse-power developed below standard rating............. 
Horse-power developed below maker's rating.............. 
Length of travel of gases in contact with tube-heating surface, feet., 
Temperature of escaping gases, F degrees................. 
Temperature of escaping gases above saturated steam.... 
Temperature of escaping gases above air supply .......... 
Temperature of saturated steam........essecsssoesessececces 
ta ase a of superheated steam........cccceece cece reece 
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high and nineteen wide. No. 2 is seven- 
teen tubes high and nineteen wide. With 
each the gases travel from the bottom 
of the back and diagonally across the 
tubes to the upper front end, thence back 
between the drums to the flue. No. 3 ad- 
joins No. 2 in battery, and is identical 
with it except that the path of the gases 
from the back end is forward among the 
lower tubes of the second to the seventh 
rows; thence to the front end of the 
boiler, then back among the next five 
rows and finally forward among the upper 
five rows, where they pass between the 
drums to the flue. In this arrangement 
the gases traverse the length of the tubes 
three times in place of the one diagonal 
travel of boilers Nos. 1 and 2. The fur- 
naces under these boilers are identical, 
and each is fitted with a chain-grate stoker 
of 72.2 square feet. The tubes in the 


1A paper read before the National Electric Light 
Association at its twenty-sixth convention, held at Chi- 
cago, Ill., May 20, 27 and 23, 1903, 
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BOILERS. 

BOILER A. No. 1 No. 2 No. 8 
sae egies 4,000 4,340 4,800 4,800 
EEEE 883 
AR 400 434 480 480 
REE 400 570 645 645 
TANE RE 442.8 431.5 564.3 50.4 
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EA 06% 
od AE | 82.1% 14.8% 11.2% 
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AE ; 40.2 650.5 657 469 
E A ators ' 127.8 273.1 278 92 
pve sare 407.9 580.2 5R2 394 
Mu waa 352.4 877.4 879 377 
hep rede 455.8 
ee eer 9,22 7.98 10.7 10.8 


duced. With Nos. 2 and 3 it was desired 
to determine the relative cooling effect 
only. 

The efficiency of a boiler will be in- 
fluenced by the initial or furnace tempera- 
ture, and by the capacity at which it is 
worked. So as the horse-power increases 
the effect is to lower the efficiency, and as 
the initial temperature is lower, so is 
the heat transfer, and as a smaller boiler 


‘will absorb less heat than a large one, the 


determination of its efficiency according 
to some standard becomes a complicated 
problem. With the measure of perform- 
ance of the combined boiler and furnace 
based on water evaporated from and at 
212 degrees, a factor of evaporation has 
been devised to place different conditions 
on a common basis, but no factor, or set 
of factors, has as yet been devised to re- 
duce various boiler performances to any 
standard of comparison. Therefore to 
determine the difference in etticiency be- 
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tween the boilers to be compared, requires 
in each case that the amount of heating 
surface, initial temperature, and amount 
of water evaporated, be the same; these 
requirements being met, it then becomes 
possible to discover the relative value of 
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Fie. 1.—EFFICIENCY CURVE OF BOILERS Nos. 
2 AND 3, AND BOILER A. 


the cooling effect produced. These re- 
quirements were very closely met in the 
comparative test between boilers A and No. 
1, and also between Nos. 2 and 3. In 
fact, the performance of the four boilers 
is so nearly on the same basis as to be 
suitable for comparison. 

Table A contains the essential data 
concerning the boiler trials. 

Boilers A and No. 1 are practically of 
the same size, although the horse-power 
of the latter is rated by its makers 31.3 
per cent above the former. The horse- 
power developed above that of No. 1 by 
boiler A is !U.76 per cent und its CO, 
is higher, but, owing to unburned volatile 
combustible equal to 8.79 per cent of the 
total combustible, the condition of com- 
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Fic. 4.— VERTICAL LONGITUDINAL SECTION OF 
BorLers Nos. 1, 2 AND 8. 


bustion is less favorable for this boiler 
than appears from the CO, measurement. 
The conditions for these two boilers may, 
therefore, be considered the same, except 
that with A, the saturated steam tempera- 
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ture was twenty-five degrees lower; for 
this reason its final temperature has been 
raised that amount, so that the compari- 
son shall be on the same basis. 

In the case of boilers Nos. 2 and 3 the 
combustion was complete. With No. 2 
the air supply and horse-power were 
slightly less, giving it a small advantage 
over No. 3. 

Conditions of operation being the same, 
the difference of cooling effect is shown 
by the difference in final temperature 
measured above that of the air supply; 
this referred to the initial temperature, 
also above that of the air supply, deter- 
mines the efficiency of the boiler. 

Fig. 1 illustrates the relative efficiency 
of the four boilers that are being con- 
sidered. The initial temperature is shown 
through a range that covers all attain- 
able conditions. From an inspection of 
the curves, it appears that the efficiencies 
of boilers Nos. 1 and 2 fall upon the same 
line, and that of A, which varied from 
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Fia. 2.— RELATIVE AND FINAL ro INITIAL 
TEMPERATURE, BOILER No. 2. 


the furnace temperature, is from about 
four per cent at 4,000 degrees to twenty 
per cent at 720 degrees above the effi- 
ciency of Nos. 1 and 2, while No. 3 is 
more efficient than that of A. If, how- 
ever, it is assumed that Nos. 1 and 2 
discharge their gases through an econo- 
mizer that would reduce the temperature 
by 200 degrees, then the efficiency of the 
combined boilers and economizer will 
fall on the same line with that of the 
cfaciency of No. 3 without an economizer. 

The efficiency curves are based on the 
final temperature being constant through 
the full range of the initial. To what 
extent this 1s true is shown by Fig. 2, 
which illustrates the relation between 
initial and final temperature, the curve 
being plotted from simultaneous meas- 
urements. It appears that within usual 
working ranges the final temperature re- 
mains quite constant. The value of the 
relative efliciencies from the standpoint 
of fuel saving is quite important. It is 
shown in Fig. 3; the efficiency of boilers 
Nos. 1 and 2 being taken as the standard. 
The yalue of an efficient boiler when 
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served by an inefficient furnace is forcibly 
illustrated. 

The boiler and furnace of type A, 
having no special features, are not shown, 
but Fig. 4 is a vertical longitudinal sec- 
tion illustrating boilers Nos. 1, 2 and 3. 
The heavy arrow shows the path of the 
heated gases through Nos. 1 and 2. The 
travel in No. 3 is shown by the dotted 
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Fie. 3.—8Sa vinas Mape Over BorLers Nos. 1 
AND 2, BY BOILER A, AND Borer No. 8. 


arrows. The two baffles added in this 
boiler are indicated’ by the horizontal 
dotted lines; the lower of these was lq- 
cated so that between its end and the 
back water leg there is a space of four 
inches left open for the full width of the 
boiler, to allow dust to drop down to the 
chamber below. Owing to this opening, 
the gas travel is split into two parts, a 
minor portion taking the more direct 
and shorter route by way of this open- 
ing, as shown by one of the dotted arrows, 
so, in fact, the effect on the hot gases of 
the three passes is not entirely secured. 
Fig. 5 illustrates a section of the tiles 
which encircle the lower row of tubes 
and provide a tile roof to the furnace 
extending beyond the bridge wall. The 
application of these tiles was devised by 


Fie. 5.—SEcTION or TILE ENCIRCLING LOWER 
Kow or TUBES. 


Mr. W. L. Abbott for reasons that will 
be discussed later. Fig. 6 shows the tiles 
which close the spaces between the lower 
row of tubes back of the encircling tiles. 
They are those regularly supplied by the 
maker of the boiler, and leave the lower 
half of the tube exposed to the passing 
hot gas and are usually known as the 
T-tile. ' 

Inasmuch as there is a great differ- 
ence in the cooling effect between the 
boilers compared, it will be interesting 
to study the reason therefor, and also to 
examine the drop in temperature of the 
gases on the way through the heating 
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surface. Regarding this latter phase. of 
the matter, table B gives in detail the 
performance illustrated in Fig. 7, which 
is a curve of temperature drop through 
the surface of boiler A plotted from 
measurements taken during the trial. 
From this it appears that the same length 
of travel in the last pass gave only 6.7 
per cent of the cooling effect of the first 
pass, illustrating the importance of the 
gases being in contact with the heating 
surface for as long a period as practicable 
if large cooling effect be secured. Figs. 8 
to 11 show measurements taken among 
the tubes of boiler No. 2 and also apply 
to No. 1. Fig. 8 shows pervailing tem- 
perature among the tubes forty-five inches 
back from the water leg, from the bottom 
to the top of the boiler. The measure- 
ment at the first, or lowest, stay-bolt 
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It will be observed that the measurements 


in the lowest part of the front of the 
boiler are extremely low; the first two, 
however, show the effect of leakage 
through the furnace roof. The contrast 
between boilers Nos. 2 and 3 in this re- 
spect is remarkable. An analysis showed 
the CO, to be low on account of the pre- 
sence of air, it is proof that this air must 
have entered by leakage, and as such leak- 
age could not be very large it follows that 
the path of the gases does not extend to 
the front lower corner of the boiler, or 
along close to the front water leg. This may 
be considered proven by the curve of CO, 
from boiler No. 3, subject to the same 
leakage, but with an arrangement of 
baffles which caused -the flow of the gases 
to be carried into the front lower corner 
and nearer to the front water leg. It is 
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shows the effect of the heat from the tile 
roof immediately over the fire. The mini- 
mum temperature is between the second 
and third stay-bolts; above this it rises 
until at the point of escape the maximum 
is reached, showing that on the line of the 
measurements the highest temperature ts 
at the point of exit. The drop of the ninth 
measurement is owing to the sudden 
change in the path of gas travel over the 
end of the batlle at the top of the boiler, 
which causes the hottest point to be car- 
ried back slightly more than forty-five 
inches at this ninth stay-bolt. 

Fig. 9 is a curve from measurements 
taken through the ninth or top stay-bolt 
on a horizontal line, across and beyond 
the path of the gases at the exit from 
the tubes; the highest temperature is 
found at a point 46.5 inches back from 
the inside face of the water leg. From 
this point in each direction there is a 
rapid drop as the distance proceeds. 

In Fig. 10 one of the curves shows the 
percentage of carbon dioxide in the gases 
on a line thirty inches inside and parallel 
with the front water leg of boiler No. 2. 


further illustrated by Fig. 11, giving CO, 
measurements across the path of the 
gases at the exit from boiler No. 2, show- 
ing that the CO, increases with the dis- 
tance away from the water leg. From 
measurements made through the back 
water leg of boilers Nos. 1 and 2, it is 
shown that a similar condition to that in 
the lower front corner existed in the 
upper back corner of the tube surface, 
but on a reduced scale, showing that with 
these boilers the back upper corner per- 
forms a small amount of work and the 
front lower corner still less, also that 
the active portion of the heating surface 
is on a diagonal line from the lower back 
to the front upper corners. It shows fur- 
ther that the volume of the moving gas 
body is of decreasing magnitude as it 
proceeds, and that as its centre is ap- 
proached the temperature is higher, so 
it is probable that its centre is moving 
at a much higher velocity than its sur- 
face. According to Fig. 9 it would ap- 
pear that the greater portion of gas was 
flowing through the space of one foot 
at the front end of the top baffle, and if 
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an opening four feet long from the fur- 
nace at the lower back corner is large 
enough, it would follow that a space con- 
siderably less at the outlet would answer. 

As the volume of the gases decreases 
rapidly with drop in temperature, it is 
probable that boiler A would be improved 
bv passing the gases across it four times 
in passages of properly proportioned size, 
not adding to the amount of heating sur- 
face, but bringing more of it into active 
use; because with this boiler, as with Nos. 
1 and 2, the tendency is for the gases to 
flow in a narrow path diagonally across 
the tube surface of the pass. 

It is apparent that the greater effi- 
ciency of boiler A as compared with No. 
1 is not owing to difference in amount of 
heating surface, but to greater length of 
travel of the gases in contact with the 
same amount of surface, or, in other 
words, greater length of time for the 
transfer of heat. This is still better il- 
lustrated by boilers Nos. 2 and 3. 

The efficiency of the A type as com- 
pared with that of Nos. 1 and 2 is based 
on this particular type, which is a high 
“double-deck” apparatus, and it does not 
follow that a lower type would show such 
superiority. This may be illustrated by 
assuming that boilers A and No. 1 be 
each reduced one-half in height, when 
the effect would be that the length of the 
travel of the gases with A would be re- 
duced fifty per cent, while with No. 1 the 
reduction would amount to less than ten 
per cent; so, as the height is less, the 
efliciency of A drops off very much faster, 
and while the gain in the high No. 2 over 
the low No. 1 type is small, with that of 
A it is very large. 

The initial temperature, or, in other 
words, the condition of combustion, has 
more effect on the efficiency of the steam- 
generating apparatus than has the cool- 
ing effect of the boiler. This is shown 
by the efficiency curves Fig. 1, and if 
choice lay between the two, that of high 
initial temperature would be chosen; but 
high initial temperature is always depend- 
ent on skilful manipulation of the fire, 
and its attainment is difficult and more 01 
less uncertain, while the superior boiler 
efficiency has a fixed value not dependent 
on the skill of the operator, and this 
value increases as the initial temperature 
decreases. There might be some question 
as to whether the full value of a good fur 
nace would always be realized, but there 
could be no failure to realize the value of 
an efficient boiler. 

The most remarkable feature of this 
matter of boiler efficiency is that the 
simple addition of inexpensive baffles, 
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with no labor cost for operation and re- 
quiring no additional room in the plant, 
gives results equal to an economizer re- 
quiring a large investment, considerable 
expense for maintenance, and a large 
amount of space for its installation. 
The foregoing refers to the boilers 
only, and it is now in order to examine 
the furnace performance. The compara- 
tive test between A and No. 1 gave the 
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following relation between the two appa- 


ratus: 


A No1. 
(1) Efficiency of combined boiler and 
furnace........sesosessesesssesse 57.83 59.12 
(2) Efficiency of boiler...............806. 77.00 70.12 
(3) Superior efficiency of boiler.......... 7.57 
4) > efficiency of furnace.. .... 8.86 


Item 1 includes all losses except that 
of combustible in the refuse, all other 
losses except hot gases and combustion 
being the same for each apparatus. 

Item 2 is the measure of the cooling 
effect produced by each boiler. 

Item 3 is the difference in the cooling 
effect produced by the two boilers. 

The superiority of the furnace under 
boiler No. 1, item 4, is owing to better 
combustion, there being a loss of 8.86 
per cent with the furnace of the A boiler, 
due to escaping hydrocarbons and incom- 
plete combustion, the air supply being 
considered the same in each case. The 
reason for the difference in combustion 
with these two furnaces will be under- 
stood when each is examined in detail. 
The furnace under the numbered boilers 
will hereafter be referred to as the tile- 
roof furnace, and the other as the A fur- 
nace; the former is shown in elevation 
by Fig. 4; the roof is made with tiles 
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shown by Figs. 5 and 6. The dis- 
tance from the coal gate at the front 
of the furnace to the end of this 
tile roof is sixteen feet, a distance 
through which the gases must travel 
before’coming in contact with the boiler 
surface except in the lower half of the 
bottom row of tubes, which for a dis- 
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tance of about four feet back of the 
bridge wall are exposed as shown by 
Fig.-6, there being a distance of travel 
of twelve feet with no cooling effect, ex- 
cept that of radiation from the exterior 
furnace walls and through the tile roof. 
During the interval of time that the 
gases are moving through this distance of 
sixteen feet their mixture is proceeding, 
so that before they have reached a point 
among the tubes where the temperature 
has dropped to a point below which union 
will be effected, the mixture is completed ; 
or, as more generally understood, com- 
plete combustion is effected. 

With the A furnace the gases from the 
fire rise immediately and pass among the 
tubes of the boiler. There being not to 
exceed three feet in distance for the gases 
to travel before the tubes of the boiler are 
reached, the temperature soon drops to 
a point at which chemical union does not 
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take place; the result is an escape of un- 
oxidized combustible in the form of 
hydrocarbons, carbon monoxide and free 
carbon. 

Fig. 12 is a reproduction of a photo- 
graph of a plant containing the tile-roof 
furnaces described, and also the A fur- 
naces set under the A type of boilers. 
This was taken at a time when the plant 
was working at about its full rated capac- 
ity. The four tall chimneys serve twenty- 
four boilers of the type designated as 
Nos. 1 to 3, fitted with the tile-roof fur- 
nace, and equipped with chain-grate 
stokers of the A type, with a total grate 
area of 1,732 square feet, and with a total 
of 104,980 square feet of boiler-heating 
surface. The draught over the fire, meas- 
ured in inches of water, ranges from 0.15 
to 0.45. The shorter chimney on the 
right serves four A type boilers of a total 
heating surface of 20,000 square feet, 
equipped with chain-grate stokers having 
a total grate area of 306 square feet; the 
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draught over the fire ranges from 0.20 
to 0.25 in inches of water. The coal 
being burned at the time this photograph 
was taken, contains combustible matter 
that will average about 59.7 per cent fixed 
carbon and 40.3 volatile matter. It has 
a heating power of an average of 13,600 
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B. T. U. per pound, and is what is con- 
sidered the poorest coal that is mined in 
Illinois on an important scale; it is, 
however, the coal that gives the most heat 
from a money value in the Chicago 
market, and like all Illinois coal, will 
make much smoke when conditions are 
favorable. The appearance of the four 
chimneys which serve the tile-roof fur- 
naces, compared with that of the others ` 
serving the A type, is evidence of the 
difference in action of the two kinds of 
furnaces. | | 

The theory of the action of the tile- 
roof furnace may be given as follows: 
The coal entering at the front of the fur- 
nace has its volatile matter rapidly dis- 
tilled in the form of a hydrocarbon gas 
in excess of the air supply at the front of 
the fire, and flowing back meets a larger 
air supply from the back of the fire, where 
the fuel bed is thinner. With this it 
mixes, the excess of air from the back 
satisfying the deficiency at the front; 
and being thoroughly mixed in the cham- 
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ber below the tile roof, it becomes, strictly 
speaking, a product of combustion at 
high temperature, which carries its heat 
from the furnace to the boiler. Assum- 
ing that the action of this furnace is as 
described, it would appear possible to ob- 
tain compleie combustion with no air in 
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excess; the mdications are that this is 
possible. With one of these furnaces care- 
fully worked, and with the draught press- 
ure at a certain determined intensity, it 
was possible to maintain an average as 
high as seventeen per cent CO,, and for 
a few short intervals obtain as high as 
nineteen, according to the econometer 
connected to the furnace. There was no 
opportunity to test this condition with 
analysis, however, owing to the short 
duration of the intervals, but the eco- 
nometer checked very closely with analysis 
at lower ranges. With the extremely 
small air supplies as given here, if the 
feed of coal was increased, it was accom- 
panied by a rise in CO, to the apparent 
theoretical maximum, after which it fell, 
owing, presumably to carbon being oxi- 
dized to carbon monoxide, but there ap- 
peared to be no tendency for carbon to be 
set free. 

With the A type chain-grate stoker 
and boiler, or similar boilers and fur- 
naces, the gas distilled at the front of the 
fire flows directly among the tubes, and 
results in loss by unburned hydrocarbons 
and free carbon, the latter making smoke, 
while the large excess of air from the 
thinner back end of the fire also flows 
directly among the tubes, but at a differ- 
ent point, and there is but poor mixture. 


With such furnace, the smoke and loss of — 


hydrocarbons will drop off with increased 
excess of air, owing to a stronger draught ; 
but the loss from this increased excess of 
air is greater than the combustion gain, 
therefore best efliciencies are to he ob- 
tained with the smoky condition. 

The above, concerning the three types 
of boilers and two kinds of furnaces 
under discussion, may be followed by an 
examination, as far as present knowledge 
will allow, of the single type of stoker 
that is to be considered. This is the 
chain-grate, and the one that is the near- 
est approach to an automatic machine ; 
but in practice it is decidedly unsatisfac- 
tory as far as efficiency is concerned. 
The best performance secured with these 
stokers in the tile-roof furnace boilers is 
as follows: 

EFA MDIE r i 

EMiciency.....-ccee secre eee ee eees 72.0 69.8 


Pounds of water evaporated per 
hour per square foot of heat- 


ing surface.........eeree eee. 4.1 6.07 
Horse-power per square foot of 
ECAC. one ~ 6.18 11.6 


From these examples the efficiency has 
ranged down to forty per cent and ca- 
pacity m proportion. The size of the 
coal used has an important effect on ca- 
pacitv—all other conditions being the 
csame—and may affect the result as much 
as sixty to eighty per cent. The greatest 
fault thus far recognized in chain-grate 
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stokers is the air leakage into the fur- 
nace at the back end of the grate. This 
and loss of combustible in the refuse are 
its major faults. With the grate as 
usually made and installed, an effort to 
prevent fuel being discharged over the 
back ind by running short fires, is ac- 
companied by an increase of the excess of 
air that often overbalances the fuel sav- 
ing. 

The entrance of air at the back end of 
the grate is, strictly speaking, a leakage ; 
its entrance is by wav of openings at the 
side of the stoker, between the top and 
bottom chain and under the traveling 
grate, and into the furnace by wav of the 
opening between the bridge wall and the 
end of the grate. For this leakage at the 
back of the fire there are two remedies; 
one is to make the opening for the dis- 
charge of the refuse only large enough 
to allow the ash to pass out, and keep the 
end of the fire in contact with the bridge 
wall. This opening may be restricted by 
building the brick bridge wall the re- 
quired distance above the grate, or by 
building into the point of the wall a metal 
box or pipe through which water circu- 
lates for the purpose of keeping it cool. 
The disadvantages of the brick wall are 
that the clinker readily adheres and makes 
trouble, and that the life of the brick at 
the lower edge is very short, requiring 
frequent and expensive renewal. The 
size of the opening is a matter that is 
necessarily unsatisfactory, because the 
amount of ash in the coal will differ and 
the opening must be large enough to ac- 
commodate the largest amount, conse- 
quently being too large when ash is low. 
The performance designated as example 
No. 1 was obtained with the brick wall 
described, and owing to an extremely 
large amount of ash in the coal the ef- 
fect was to close the opening at the end 
of the grate largely with ash rather than 
with fuel, resulting in a comparatively 
small loss to the ash pit. Of these two 
means for keeping the air from leaking 
into the furnace by maintaining a joint 
between the end of the fire and the bridge 
wall, the water-back is the most satis- 
factory. 

The other method of stopping air leak- 
age at the end of the fire consists in clos- 
ing the openings at the sides of the stoker 
frames, between the bottom chain and the 
floor under the stoker, and between the 
upper and chains. With this 
scheme the air leakage is avoided without 
keeping the fire against the bridge wall. 
It was with this method that the per- 
formance designated as 


lower 


example No. 2 


iad 


was obtained; the large capacity was 
owing to the use of washed coal from the 
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Wilmington district of Illinois. At the 
present time the best means to offer for 
the remedy of the faults at the back end 
of the fire is to seal off the leaks as men- 
tioned in the second method, and the use 
of the water-back located as close to the 
grate as practicable. The latter performs 
an important office, inasmuch as it is an 
insurance against carclessness in running 
the fires over the back end of the grate. 
The foregoing has treated only of the 
excess of air coming from the back end 
of the grate, but it does not entirely cover 
the subject of excess of air. With the 
furnace of the A type, twelve per cent 
CO, is about the maximum under any 
condition. This is also true of the tile 
roof furnace unless the fire is so operated 
that a considerable excess of volatile com- 
bustible is evolved at the front end of 
the fire and mixed with the excessive air 
from the thin fire at the back. But the 
evolution of an excess of volatile com- 
hustible requires either a thick fuel bed 
or a low draught, and it appears that the 
thickness of fuel bed and strength of 
draught are features of importance. 
With chain grates as generally installed 
and operated, all other conditions being 
the same, a reduction in the draught over 
the fire results in increased efficiency and 
reduced capacity. On the other hand an 
increase in draught over the fire increases 
the capacity but reduces the efficiency. 
In the plant mentioned as having the 
tile-roof furnaces, draughts over the fire 
range from 0.15 to 0.45 in inches of 
water, but the attainable depth of fire, 
height of coal in the hopper and speed at 
which the grate travels, are the same for 
each strength of draught. It is entirely 
reasonable to assume that if 0.15 is strong 
enough, 0.45 is too strong; likewise that 
if 0.45 is right 0.15 is too low; and it 18 
apparent that the dimensions of the stok- 
ers and the various draughts are not in 
proportion to each other. In this plant 
the high efficiencies are always obtainable 
with the lowest draughts, and the high- 
est capacities with the strongest draughts. 
Tt is the general tendency to seek a 
strong draught over the fire with chain- 
grate stokers, and for this purpose in- 
duced mechanical draught apparatus and 
tall chimneys are employed; but suction 
draughts may be so strong as to cause 
such an excess of air to flow through the 
coal in the hopper as to prevent the fuel 
from igniting. It is possible that a mod- 
erate suction above and a pressure above 
atmosnhere under the fire will give the 
most satisfactory results when large ca- 
pacitics are required. 
Loss of combustible in the refuse with 
chain-grate stokers has been observed a8 
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low as one per cent. With the tile-roof 
furnace, complete combustion with little 
or no excess of air has been secured, and 
if such desirable furnace conditions are 
combined with the performance of boiler 
No. 3, it will make an important improve- 
ment over the best prevailing practice. It 
is probable that this is the most efficient 
boiler of which there is any record. About 
the highest efficiency reported is that of a 
Thornycroft boiler by Professor Ken- 
nedy, showing 86.8 per cent of the heat 
absorbed when evaporating 1.24 pounds 
of water per square foot of heating sur- 
face per hour with a condition of com- 
bustion about the same as that with No. 
3; under these conditions the gases left 
at forty-one degrees Fahrenheit above 
steam temperature. With, howevér, an 
evaporation of 3.2 pounds of water per 
square foot of heating surface and a 
somewhat better combustion, the gases 
left at 165 degrees Fahrenheit above 
steam temperature. In the case of boiler 
No. 3 the gases left at ninety-two degrees 
above steam temperature when evaporat- 
ing 4.17 pounds of water per square foot of 
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heating surface. No. 3 is a more efficient 
boiler than A, but owing to its design, 
there is no favorable location for a super- 
heater. With the A type, the design af- 
fords an excellent location, which is suffi- 
ciently removed from the excessive fur- 
nace temperature, and at a point where 
it is bigh enough to ensure the desired 
effect. 

There is one feature of the tile-roof fur- 
nace previously mentioned, which is of 
considerable importance. 
tection afforded to the lower row of tubes 
of the boilers designated as Nos. 1 to 3. 
It has been the maker’s practice to use 


the tiles shown by Fig. 6. This leaves 


one-half of the bottom row of tubes ex- 
posed to the full furnace action; it does 
not matter that there are many hundreds 
of feet of surface in the boiler above, be- 
cause the gases do not come in contact 
with this surface until after leaving the 
furnace. Ag with an economizer, the 
boiler is heated first. Applying this il- 
lustration to the surface exposed to the 


It is the pro-: 
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fire, the 110 square feet over the furnace 
may be assumed to be the boiler surface. 
` This would mean that there are about 1.5 
square feet of heating surface per square 
foot of grate; the result is that the tubes 
in the bottom row become blistered, bent 
out of line and fail, owing probably to 
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the area of the tube not affording sufti- 
cient water supply. But with the tiles in 
place, the tubes in the lower row remain 
as straight and in as good condition as 
those in the uppermost row. 

In concluding this paper, it will be in- 
teresting to make a comparison of _the 
principal losses that occur with boilers 
and furnaces. For this purpose Figs. 13 
and 14 have been prepared. These dia- 
grams are designed to be pictorial illus- 
trations showing the relations that these 
individual losses bear to each other, and 
would be best shown by one diagram if it 
were not for the complication of a large 
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number of lines in one figure. For this 
reason the boiler loss is shown in Fig. 
13 and that of the furnace in Fig. 14; 
with the former the performance of boiler 
No. 3 is selected to represent the loss 
owing to decreasing cooling effect with à 
very efficient boiler, and No. 2 for a muc! 
less efficient boiler. The zero of ‘loss is 
taken at the steam temperature, because 
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below this point no further cooling of 
the gases can take place; the range of ca- 
pacity is carried up to the evaporation of 
twelve pounds of water per square foot 
of heating surface per hour, and the lo- 
cation of the lines is governed by the per- 
formance of the two boilers in the tests 
before mentioned. These two losses are 
represented as straight lines, which is not 
entirely correct, because as such they will 
intersect the line of 100 per cent loss if 
capacity be carried far enough, but a 
boiler could never be driven so hard that 
its efficiency would become zero. The 
representation by straight lines is suffi- 
ciently correct, however, for the purpose 
in hand. 

Referring to Fig. 14, the losses owing 
to combustible in the refuse, carbon 
burned to carbon monoxide, and to es- 
caping volatile combustible, are each car- 
ried to the theoretical maximum. It is, 
of course, impossible that all of the vola- 
tile matter could escape unburned: or 
that all of the carbon could be oxidized 
to carbon monoxide, as this is unattain- 
able even in a gas producer. Neither 


SS SE RSE T SE 
+ 
SEeRE RESAHARw RRA 


HH 
| 


Sern | 


rp 

F 

UE ee eee 
HHH 
EHEHE 


le LOSS. 


N 
B. TEZ 


POUNDS OF WATER EVAPORATEO PER SQ- FT OP HEATING SURPACE. 


Fic. 13.—PRIıiNcCIPaAL Loss OWING TO BuILERS. 
DIFFERENT CAPACITIES. AIR IN Excess 85 
Per CENT. 

would it be possible for all of the com- 

bustible to be lost in the ash pit, because 

then there could be no fire. But it is 
useful to represent these three losses 
through this entire range for purpose of 
comparison with that owing to excess of 
air. The calculation of the loss of es- 
caping volatile matter is based on Pitts- 
burg coal. The curve of excess of air is 
based on a final temperature of 550 de- 
grees Fahrenheit and a combustible of 
14,000 B. T. U. per pound. As mentioned, 
the combustible losses can never be as 
high as 100 per cent, but the loss by 
excess of air can be as high as that, be- 
cause with a small n and large enough 
ir supply, the initial temperature may 
be as ioe that of the boiler. For this 
loss to be over 100 per cent, however, re- 
quires that stored heat from brickwork 
and furnace walls be given up to the air 
and gases in the furnace in addition to 
the heat from the fuel; such loss can 
exist for only a short time because the 
brickwork would soon become cooled. But 
that it is possible is proven by measure- 
ments showing a final temperature of 
520 degrees with one per cent of CO,. 
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Electrical Notes from Europe. 


HE second international automobile 
congress is to be held in Paris 
from the fifteenth to the twentieth 

of June at the Automobile Club of 
France. The congress will hold a series 
of general meetings and conferences at 
which a number of interesting papers are 
to be presented relating to automobiles. 
Electrical questions both relating to 
electromobiles as well as the application 
of current in petrol motors will be brought 
out. A number of visits to different es- 
tablishments at Paris will be one of the 
features as well as different tests which 
are to be carried out at the new laboratory 
of the club. On the fifteenth of June 
the following questions will be discussed, 
among others: Batteries and accumu- 
lators, catalytic action, coils of different 
kinds, spark-plugs, ignition by magnetos, 
dynamos, etc. On the following day the 
discussion will include the subject of 
motors, accumulators, electromobiles of 
different types, such as the petrol-electric, 
also petrol motors with electric trans- 
mitting devices. The congress will be 
officially closed on the eighteenth of June 
and will be followed on the nineteenth 


and twentieth by excursions and recep- 
tions. 


A large hydraulic plant has been re- 
cently put in operation in Italy for elec- 
trochemical work. It is operated by the 
Volta Electrochemical Company, of 
Rome. The central station, which is lo- 
cated at Bussi, supplies current to a plant 
which produces caustic soda and chloride 
of lime by the electrolytic process. The 
electric outfit for the plant has been fur- 
nished by the Oerlikon Company. The 
hydraulic station at Bussi contains seven 
turbine groups of 450 horse-power each. 
The turbines are furnished by Picard & 
Pictet, of Geneva, and work at 450 revo- 
lutions per minute. They are direct- 
coupled to direct-current generators 
which give 180 volts and 1,500 amperes. 
The electrochemical factory is at a short 
distance from the hydraulic plant, and 
each generator supplies one of the elec- 
trolytic apparatus, of which six are now 
in operation. The remaining set fur- 
nishes power for six motors, ranging 
from 20 to 100 horse-power. The 
hydraulic station has also two sets of 
alternators, which are driven by turbines 
of 450 horse-power at 450 revolutions 
per minute. The alternators are of the 
Oerlikon triphase type and work at 6,000 
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volts and forty-five cycles. A high-ten- 
sion line of nine miles runs from the 
station to Piano d’Orta, where is placed 
a switchboard to receive the main line, 
and it is divided here into two different 
circuits, one of which operates two non- 
synchronous motors of 220 horse-power 
each at 5,000 volts. The second branch 
supplies three reducing transformers of 


thirty kilowatts each for the low-tension 
circuits. 


At the annual exhibition of the Société 
de Physique were to be seen several of 
the new apparatus for registering alter- 
nating-current waves. M. Hospitalier 
showed his new “ondograph,” which is 
one of the most recent of these instru- 
ments and registers the wave upon a re- 
volving drum. Another registering in- 
strument, which works somewhat on the 
same principle, has been brought out by 
M. J. Carpentier, the well-known con- 
structor, who also showed one of the 
latest forms of the Blondel oscillograph. 
The “ondograph” designed by M. Hos- 
pitalier uses the Joubert method of in- 
stantaneous contact combined with a de- 
vice which sends a series of impulses into 
a condenser, which is then discharged 
into a galvanometer. In the Joubert 
method the momentary contact is made 
once every revolution of the armature 
and at the same point on the wave; this 
charges a condenser, which remains at a 
constant potential, as indicated by the gal- 
vanometer. In the present case a revoly- 
ing contact device driven from a synchro- 
nous motor first makes the momentary 
contact to charge the condenser and next 
connects the latter with a galvanometer 
of the Deprez-D’Arsonval pattern. If the 
commutator revolves at the same rate as 
the motor the contact would occur at the 
same height on the wave at each revolu- 
tion and the condenser would take the 
same charge; the galvanometer would 
thus remain at the same point under the 
influence of the successive discharges. 
However, the commutator is made to re- 
volve at a somewhat slower rate than the 
motor, so that it loses one revolution in 
1,000; this lag causes the contact to be 
made at a slightly different point on the 
wave at each revolution of the commu- 
tator and the condenser receives a suc- 
cession of charges which rise and fall 
gradually. The galvanometer will not re- 
main at the same point in this case, but 
the needle will travel from one side to the 


— 


other and make a complete double swing 
during the 1,000 revolutions of the motor. 
The galvanometer needle carries a pen 
which moves over a drum which is oper- 
ated from the motor by gearing, so that 
the to-and-fro motion is translated into 
a wave which is traced upon the paper, 
corresponding to the original wave-form. 
Three complete waves are registered dur- 
ing one revolution of the drum, which 
takes but half a minute. The method is 
therefore rapid and a permanent record 
of voltage or current waves can be ob- 
tained. M. Hospitalier has also made 
another form of instrument in which the 
galvanometer is replaced by a wattmeter 
and is thus able to register the power 
curves directly. This is a new feature 
and will no doubt be of considerable 
value. The Carpentier instrument uses 
somewhat the same principle for record- 
ing the waves, but the action is carried 
out in a different manner. The record is 
made by this method upon a flat strip of 
paper, which is introduced into a slot at 
the top of the case and comes out at the 
bottom. The galvanometer is mounted 
with the needle vertical in this case. The 
paper is moved under the pen by a toothed 
wheel on each side; the wheel is operated 
by an electromagnetic ratchet device 
which gives it a series of impulses caus- 
ing it to revolve slowly and draw the 
paper with it. The instrument contains 
a discharge key which first makes contact 
with the condenser and then connects the 
latter with the galvanometer (replacing 
the revolving commutator); the key is 
worked at intervals from a synchronous 
motor by means of a cam on the shaft 
which carries a projection, and the latter 
strikes the key at each revolution. The 
lever of the key is not fixed, however, but 
is mounted on a circular plate which can 
be rotated, and while still turning it can 
be struck by the cam at any point. The 


circular plate is turned from the outside 


of the case by a handle. The same handle 
operates a commutator drum which sends 
a series of current impulses into the elec- 
tromagnetic ratchet previously mentioned, 
for giving the movement to the papet, 
and the latter is run through a fixed dis- 
tance for every revolution of the handle. 
In this way the movement of the paper 
coincides with that of the revolving plate 
which operates the key, and the curve 
drawn upon the paper will represent the 
variations of voltage in function of the 
time. The form of the wave is thus M- 
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dependent of the speed at which the 
handle is turned, seeing that the move- 
ment of the paper always keeps step with 
the progression of the contact point 
around the circle. The Carpentier ex- 
hibit also contained one of the new Blon- 


del oscillographs (lately described in the 


ELECTRICAL REVIEW), which was shown 
in working order, representing the alter- 
nating-current waves upon a ground-glass 
screen. This instrument has the advan- 
tage that both the voltage and current 
waves can be seen at the same time in 
their relative positions. The waves are 
always visible so that varying phenomena 
can be followed. The waves can also be 
projected upon a screen in an enlarged 
form, and will thus be well adapted for 
lecture demonstration, especially for col- 
leges. The instrument shown at the 
Société de Physique, which has thus been 
given a good working test, is to be sent 
to the Leland Stanford University. Sev- 
eral of the American colleges are now 
equipped with this instrument. 


A project for an electric railroad in 
the south of Russia has lately been sub- 
mitted to the government by the Cri- 
mean Railroad Company. It is proposed 
to build a railroad between Ialta and 
Bachtchisarai in the Crimea district. 
The system includes a main line and two 
branch roads. The main line is to be 
45 miles long and will use narrow gauge 
of one metre. A part of the road, 
twenty-one miles long, has a very steep 
grade and it will be necessary to use the 
tack-and-pinion system over this portion ; 
the remainder of the road will use the 
ordinary rail. The estimated cost of the 
main line, not including the branches, is 
$6,400,000. The current, which is to be 
taken from an overhead system, will be 
supplied from a hydraulic plant of 1,000 
horse-power. An electric locomotive of 
150 horse-power will be used, with passen- 
ger trains made up of three cars, as well 
ag freight trains of five cars each. The 
trains are expected to make a speed of 
twenty miles an hour on level grade and 
‘even miles an hour on the rack-and- 
Pinion section. It is estimated that an 
annual traffic of 250,000 passengers and 
5,000 tons of freight will be secured, and 
for this it ig proposed to put four passen- 
ser and six freight trains in circulation 
Per day in each direction. The distance 
between the terminal stations will be 
covered in four and one-half hours. 


: The magneto is now coming into use 
or producing the spark which is needed 
to ignite the gas in automobile motors. 


ELECTRICAL REVIEW 


The magneto has some advantages over 
the use of the induction coil, as it does 
away with batteries and affords a device 
which is entirely mechanical. A number 
of different types have been lately brought 
out. One of these is the Deliège pat- 
tern, shown in the diagram, Fig. 1, in 
which the armature does not rotate in the 
field but merely swings back and forth. 
The field formed by the permanent mag- 


Fic. 1.—THE DELIEGE MAGNETO. 


net M encloses an armature of the 
Siemens type C, which can turn about 
the central point O. Its movement is car- 
ried out by the lever D, which works 
against a spring S. The lever is operated 
from the motor by the cam A. When 
the projection of the cam strikes the lever 
it makes the armature swing from the 
position a b to that of c d; when the pro- 
jection passes the lever the latter is quickly 
drawn back to the position a b by the 
spring S. This movement sets up a strong 
current in the armature, as its circuit 
is closed inside the motor cylinder through 
the spark contact. This contact takes 
place between the insulated projection G 
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_ Fre. 2.—THE Sims-Busco MAGNETO. 


and the lever arm H, the latter being 
worked by a fork E which is also operated 
by the cam. During the passage of the 
armature to c d the circuit is closed at 
G H, but when it returns the fork strikes 
the lower end of the lever H and makes 
a quick break between G and H. This 
causes a spark to pass at the contact 
which unites the gas. The movement 
is regulated so that the break occurs at 
the position of maximum current in the 
coil. 
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The Sims-Bosch magneto illustrated in 
Fig. 2 uses a method of shifting the flux 
through the armature without moving 
the latter. The armature of the Siemens 
shuttle type is fixed at right angles be- - 
tween the pole-pieces and has a large 
air-gap, leaving space for an external iron 
piece which can partly revolve about the 
armature so as to occupy different posi- 
tions with relation to the field. This 
cover is either revolved by the motor or 
simply oscillated back and forth by a 
set of levers. In the first position (I) 
the flux passes from one polé through the 
cover and down through the armature to 
the other pole, while in the second posi- 
tion (II) the flux is reversed through the 
armature. If the cover is rotated, each 
revolution corresponds to four reversals 
of the flux and thus it is not necessary 
to operate the moving parts at as high a 
speed as in the ordinary case, which is an 
advantage. One of the main advantages 
is the absence of moving contacts, seeing 
that the armature is fixed, and one wire 
can be connected to the mass of the motor 
and the other can be run directly to the 
spark-plug. The armature can be slightly 
adjusted about its centre so as to make 
the spark-break which occurs inside the 
motor to coincide with the point of maxi- 


mum current in the armature. 
> 


The new electric locomotives which 
the Compagnie Industrie Electrique, of 
Geneva, proposes to use on the railroad 
running from Mure to Saint Georges de 
Commiers in the southeadtern part of 
France are to employ the unusually high 
tension of 2,400 volts direct current. The 
third-wire system is to be used here with 
the 2,400 volts between the outer wires. 
The length of the line is twenty miles, 
narrow gauge, with maximum grades of 
*.7 per cent; this grade is constant over 
a length of fifteen miles. At present the 
line uses twelve steam locomotives which 
are employed especially for hauling coal 
cars, with a load reaching fourteen to 
sixteen tons; and also twelve locomotives 
for passenger cars with thirty-seven tons 
maximum load. The company expects to 
replace the steam locomotives by electric 
locomotives. At present an electric loco- 
motive furnished by Ganz & Company is 
being operated on this road, using the 
three-phase system. The new locomotives 
to be furnished by the Compagnie In- 
dustrie Electrique or the Thury system 
will soon be put in operation for trial, 
using 2,400 volts direct current. The 
locomotive has four motors which give a 
total of 375 kilowatts; the motors are 
always connected in series. For the three- 
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wire system the track-rail forms the neu- 
tral wire and the two overhead wires the 
outer conductors with the maximum dif- 
ference of potential between them. Two 
rubbing contacts in the form of a bow 
pass over the wires. The series of four 
motors has its:two terminals connected 
with the trolley contacts, and the middle 
point between the second and third motors 
is connected to the rail forming the neu- 
tral wire, through the body of the car. 
The maximum voltage between any one 
of the motors and the ground is not more 
than 1,200 volts, and each motor receives 
600 volts at its terminals in normal work- 
ing. As the present road is narrow gauge 
(one metre), the motors had to be re- 
duced in size and therefore were required 
to run at a higher speed to give the same 
amount of power; accordingly the speed 
reduction is carried out by a double set 
of gearing. 


Mr. Ed. Van Aubel has recently made 
a series of experiments at Paris relating 
to the action of radium and other bodies 
upon selenium. Himstedt and Bloch have 
already shown that the radiation from 
radium has an action upon selenium and 
causes its resistance to diminish as in 
the case of light or X-rays, but the action 
is slower. On the other hand, W. J. Rus- 
sell showed that the peroxide of hydro- 
gen acts strongly upon the photographic 
plate, and J. Sperber produced the same 
effect with turpentine. It has been found 
that the effect of the peroxide is due to 
a form of radiation which is analogous to 
cathode or Becquerel rays. The experi- 
menter wished to find what would be the 
action of the rays of peroxide upon 
selenium. He placed a very sensitive 
selenium cell in the dark above a porce- 
lain dish which contained peroxide of 
hydrogen in the proportion of thirty per 
cent. A brass plate one millimetre thick 
could be placed between the dish and the 
cell to cut off the action of the rays. The 
whole was then placed in a light-tight 
box. The selenium cell was balanced 
upon a Wheatstone bridge, and- showed a 
resistance of 496,000 ohms when the brass 
plate was placed over the peroxide. On 
drawing off the plate and allowing the 
rays to fall on the selenium its resistance 
fell within three or four minutes to 324,- 
000 ohms. On replacing the screen the re- 
sistance came back slowly to the original 
point. The same experiment was made 
with a porcelain dish containing turpen- 
tine and after fifteen minutes exposure 
the resistance fell from 461,000 to 386,- 
000 ohms. The action of the turpentine 
is slower and the resistance also comes 
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back more slowly. The distance from the 
active body to the selenium cell was in 
all cases three centimetres. The experi- 
ment shows that these radioactive bodies 
produce an effect upon selenium which 
is analogous to that of light, but that 
this action is much slower. It also shows 
clearly that certain bodies, such as 
peroxide of hydrogen and turpentine, give 
off a certain kind of radiation which is 
analogous to that of radium. 


The municipal plant which has been 
lately erected at Wiesbaden-Schierstein 
for purifying water by means of ozone 
is one of the most successful applications 
of the svstem in practice. The ozone is 
produced by Siemens & Halske appa- 
ratus, which has a capacity of 250 cubic 
metres per hour. At present, however, 
the plant consumes but 125. The current 


is furnished by alternators and raised to 


high potential by a set of transformers. 
The high-tension current is sent into the 
ozonizers, which are supplied with a cur- 
rent of air, and the ozonized air is brought 
to the sterilizing towers where it is 
brought into contact with the water and 
thus purifies it. The plant contains two 
similar outfits of this kind, each of which 
has a separate alternator. The dynamo 
room contains two sixty-horse-power en- 
gines of the Wolf pattern, which operate 
two alternators and two direct-current 
machines. The alternating current is 
generated at 180 volts and is raised by a 
bank of transformers to 8,000 volts for the 
ozonizers. The current from the direct- 
current generators is used to operate two 
centrifugal pumps for tle water supply, 
which are driven by electric motors, be- 
sides two pumps which supply air for the 
ozone apparatus. The plant is divided 
into three parts; the first of which con- 
tains the generating station, the second 
the ozonizers with their transformers, 
and the third the sterilizing towers. The 
ozonizing room contains forty-eight sets 
of ozone apparatus of the Siemens & 
Halske pattern, which consists essentially 
of a long metal cylinder surrounded by a 
glass. tube through which the air is 
forced and receives the ozone. The 
cylinder is charged from one pole of the 
high-tension circuit and the other pole 
is connected to earth. The apparatus con- 
tains a number of such tubes which are 
placed in an outer tank and surrounded 
by water for cooling. The tank contains 
a glass window for observing the tubes 
and these have a bluish tint when in good 
working order. The pumps send the 
ozonized air to the sterilizing towers lo- 
cated in the third chamber. The towers 
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are twelve feet high and are filled to a 
height of six feet with coarse gravel. A 
water-tank at the top of the tower allows 
the water to trickle down through the 
gravel and meet the ozonized air which 
comes up from below. The water falls 
through the perforated bottom into a 
basin from which the pumps take it to 


an upper reservoir. Each tower uses forty- 


two cubic metres of water per hour and 
at the same time eighty cubic metres of 
ozonized air. The water treated in this 
way is found to be quite free from 
noxious germs. The product from one 
unit or one-half the total plant is 125 
cubic metres per hour. For this fifty 
horse-power is required, twenty-seven for 
the alternating current used in the 
ozonizers and twenty-two horse-power in 
direct current for the water pumps, with 
the rest for the air pumps. 
C. L. DuRanp. 


Paris, May 30. 
— a 
Electricity from Refuse. 

The borough engincer of Fulham 
(England) has prepared a report on the 
working of the refuse destructor in con- 
junction with the electric lighting plant 
of that borough. About 30,000 tons of 
refuse were burned last year, leaving 
16,000 tons of clinker which had to be 
disposed of. The report states that at 
least ten per cent of the weight of the 
clinker is due to the water used in cool- 
ing. The actual cost of cremation is 
eighty-six cents per ton, 30.12 cents of 
this being allowed for interest and re- 
payment of loan. The expense for labor 
is 37.76 cents, and for shipping the ref- 
use in barges, 7.4 cents. Repairs to 
the plant have cost 4.04 cents per ton, 
and the expenses for management were 
2.88 cents. The report states that the 
life of the destructor will be less than 
thirty years, and advises that a deprecia- 
tion fund be started. The borough has 
paid about fifty-six cents per ton toward 
the expense of cremation, and this leaves 
a deficit for the year of $7,860. In his re- 
port the engineer estimates the value of 
the destructor to the electrical station 
as a steam raiser. To do this, he credits 
the plant with the difference between the 
actual cost per unit for coal in Fulham, 


and the average cost per unit for coal in 
other districts having electric lighting 
plants owned by the local authorities. 
It is found that the average cost in seven 
other cases was 2.1 cents, whereas coal 
cost at Fulham 0.76 cent per unit. Multi- 
plying the difference of 1.36 cents by 
the number of units, it is found that the 
refuse destructor saved the Fulham plant 
$11,300 last year. Assuming this esti- 
mate to be correct, the destructor is work- 
ing at a profit of $3,440. The engineer 
also thinks that the cost of dealing with 
the chnker and other waste materials 
can be reduced. 
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STANDARD TRANSFORMER VOLTAGES.' 


BY J. S. PECK. 

That the advantages resulting from the 

use of standard apparatus are appreciated 
by both manufacturer and user, is shown 
by the continual efforts of the manufac- 
turer to standardize his apparatus, and 
by a decreasing tendency on the part of 
the customer to call for special apparatus. 
The manufacturer of electrical apparatus 
has been handicapped in his efforts 
toward standardization by the rapid de- 
velopment of the electrical industry which 
has demanded modifications in old lines 
of apparatus to meet changing conditions, 
and the design and manufacture of new 
lines to meet new conditions. 
= With the older lines of apparatus, such 
as low-voltage generators and motors, and 
transformers for supplying motors and 
light, certain sizes and voltages have be- 
come generally recognized as standings, 
but in the case of transformers for high- 
voltage, long-distance transmission, the 
voltage requirements are still in a more 
or less chaotic condition, and even for 
low-voltage transformers, there are many 
customers who demand voltages just far 
enough from those usually required to 
necessitate new designs, new windings, 
ete. 

In the early days of long-distance trans- 
mission, certain transformer capacities 
were selected as standard, but it was 
thought impossible to fix upon standard 
voltages for this service, as different volt- 
ages were required for raising and lower- 
ing transformers in order to compensate 
for line drop, and as no two- lines had 
exactly the same length, and therefore 
the same drop, the same voltage was never 
required for two different plants. No 
standards had been proposed by the manu- 
facturer, so that every customer or con- 
sulting engineer was at liberty to specify 
voltages to suit his own conditions with- 
out regard to those elsewhere in use. For 
this reason large numbers of transformers 
were built, which, though of the same 
size and same nominal voltage, were Just 
far enough apart in voltage to be non- 
interchangeable. 

In looking over a large number of 
transformer specifications, with a view to 
standardization, it was found that an 
allowance of more than ten per cent line 
drop was seldom necessary, also that there 
was a tendency among operators to 
specify certain nominal voltages, for ex- 
ample, 10,000, 15,000, 20,000, ete. It was 
therefore believed that if certain nominal 


1A paper read at the twenty-sixth convention of the 
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voltages were wisely selected, and pro- 
vision made in the transformer for varv- 
ing them over a range of approximately 
ten per cent, standard voltage could be 
adopted which would fit practically all 
the conditions of service. The Westing- 
house company therefore decided upon 
the following. plan: 

For standards, those voltages recom- 
mended by the American Institute of 
Electrical Engineers were chosen with 
such additions as were frequently de- 
manded in commercial work. For vary- 
ing these voltages over the desired range, 
the plan of bringing out taps from the 
winding was adopted. In the table are 
given the voltages which have been 
adopted as standard, as well as the vari- 
ations which may be obtained. It will be 
noted that in all cases a value of five per 
cent below normal, and two values, one 
five per cent and one ten per cent, above 
normal may be obtained. There is thus 
obtainable from any transformer, a total 
range of fifteen per cent, which is found 
-~ -— ww Volts -————— — 
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Fig. 1.—HıGu-Tesnsion Winpina, 10,000-VoLT 
TRANSFORMER. 


ample for almost every condition of serv- 
ice, 

In Fig. 1 is shown diagrammatically 
a 10,000-volt transformer winding with 
two taps brought out. The connections 
for the different voltages are clearly 
shown. This is the standard arrangement 
for all high-voltage transformers. 


STANDARD HIGH-TENSION TRANSFORMER 


VOLTAGES. 

Ten Per Five Per Five Per 
Cent Above Cent Above Normal. | Cent Below 
Normal. ! Normal. Normal 
2,200 2.100 2,000 1,900 
` $3,300 3,150 8,000 2,850 
5,300 5.250 5,000 dW 
6,600 6.300 6,000 5,700 
11,000 10,500 10,010 9,500 
16,500 15.750 15,000 14,250 
22 000 21.000 20,000 19,000 
$8,000 81.500 80.000 28 500 
44,000 42,000 40.000 85,000 
55,000 52,500 50.000 47.500 
66 000 63,000 60,000 57,000 


It is frequently necessary to design the 
high-tension winding of transformers for 
series-multiple connections, the multiple 
connection giving one-half the voltage of 
the series connection. In such cases it is 
obviously more difficult to obtain the same 
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range of voltage for each connection as is 
obtainable when a series connection alone 
is required. Where this series-multiple 
connection is demanded, the plan has been 
adopted of bringing out a tap from each 
half of the winding, so that five per cent 
of the total winding is included between 
each tap and the outside terminal. With 
this arrangement the multiple connection 
gives a voltage ten per cent in excess of 
the normal, and the series connection, two 
voltages, one five per cent and the other 
ten per cent in excess of the normal. The 
method of arranging the winding for 
these voltages is shown in Fig. 3. 

Where the three-phase, two-phase con- 
nection is to be provided, each additional 
voltage means a large increase in the num- 
ber of taps brought out, and therefore 
complication of terminal block. Where 
this connection is required, the trans- 
former is provided with taps for increas- 
ing the normal voltage by ten per cent. 

It is obvious that there may be other 
special requirements where the standard 
arrangements as outlined above can not 
be employed, but in the great majority of 
cases it is found that the arrangements 
proposed are eminently satisfactory. 


STANDARD LOW-TENSION VOLTAGES. 


The low-tension voltage of a trans- 
former is determined by the character of 
the load which it is to supply, or, in the 
case of a step-up transformer, by the volt- 
age of the generator from which it is sup- 
plied. It is obvious that, to meet all con- 
ditions of service, a large number of volt- 
ages will be required. Low-tension volt- 
ages may, however, be divided into a few 
fairly well defined classes, thus: 100, 200 
and 400 volts for supplying light and mo- 
tors, 1,000 and 2,000 volts for general 


distribution, and such voltages as are de- 


manded for different classes of rotary con- 
verter work. To standardize low-tension 
voltages, the same plan was adopted as 
for the high-tension; t. e., certain nomi- 
nal values were selected and taps brought 
out for a suitable variation; for example, 
for a nominal voltage of 2,000, two taps 
are brought out so that the following 
voltages may be obtained: 2,200, 2,100, 
2,000, 1,900. In many cases, however, 
low-tension windings must be arranged 
for series-multiple connection, so that 
two secondary voltages may be obtained, 
for example, 200 and 400 volts. For this 
condition, the same arrangement as was 
described for the  high-tension is 
adopted ; i. e., a ten per cent tap is brought 
out from each half of the winding, as 
shown in Fig. 2. For the 200 to 400-volt 
combination, the following values may be 
obtained: 200, 220, 400, 420, 440. . For 
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rotary converters, the voltage required 
varies with the number of phases of the 
rotary, and with the direct-current volt- 
age which it supplies. With transform- 
ers for this service, an alternating-cur- 
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as to make it impossible to obtain full 
lamp voltage at the end of such feeders, 
and here it is also desirable to have some 
means of obtaining higher secondary 
voltages. 
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rent voltage is selected which will give 
the required direct-current voltage. This 
is considered the normal, and taps are 
brought out to give values approximately 
five per cent higher and five per cent and 
ten per cent lower than normal. 

The following table shows the values 
adopted as standard for low-tension trans- 
former voltages: 


STANDARD LOW-TENSION TRANSFORMER 


VOLTAGES. 
Normal Other Voltages 
Service. Voltage. Obtainable. 
General Distribution.| 6,000 8,700 6,300 6.600 
s “ .| 8,000 2,850 8,150 8,300 
“ “ .| 2,000 ... 2,100 2,200 
“ “ .{ 1,000 & 2,000 | 1,100 2,100 2,200 
Motors and Lights....| 20 & 400 220 420 440 
“ y viet 10& 200 110 210 220 
ROTARY 2¢ 
Volta: D Coren ana 865 
` E R E tein Senin nat 400 
60 “ EN EE E A O 435 
650 “ MD cobra EE O ANE N 470 
ROTARY 3¢ 


One Higher and Two Lower 


Values in Steps of Ap- 
proxi ion. 
500 Volts D. C....... 815 5 per cent. 
50 " e reene 345 S 
600 ‘ to esccee 875 oe 
650 ss se @eee eee 410 s 


It was stated that certain voltages had 
long been recognized as standard for small 
transformers used for supplying motors 
and lights. These voltages are nominally 
1,000 to 2,000 on the high-tension side, 
and 50, 100, 200 and 400 on the low- 
tension side. There are, however, a large 
number of plants having transformers of 
special ratios, one of the most common 
being such as give secondary voltages, 
ten per cent higher than the usual values. 
On many long feeders the drop is so great 


For such work, it has heretofore been 
necessary to purchase transformers spe- 
cially wound for the voltages required, 
but a certain type has recently been 
adopted for small transformers, a method 
by which not only the standard; but also 
special voltages may be obtained, thus 
greatly increasing the flexibility of the 
apparatus. 

The high-tension winding of these 
transformers is wound in two parts, each 
for a nominal voltage of 1,000, thus giv- 
ing 2,000 volts when the two parts are in 
series and 1,000 when in multiple. From 
each part a ten per cent tap is brought 
out as shown in Fig. 3. 

With the parts connected in par- 
allel for 1,000 volts, the whole of the 
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to 1 ratio; or by connecting to the taps, 
five per cent or ten per cent may be cut 
out, thus giving ratios of 914 and 9 to 1, 
respectively, the former connection boost- 
ing the secondary voltage five per cent 
and the latter ten per cent. 

It is also of interest to note that these 
transformers are wound to give full out- 
put at three different secondary voltages 
—“Class 200” is arranged for 50, 100 
and 200 volts, and “Class 400” for 100, 


` 200 and 400 volts. These three second- 


ary voltages taken in connection with the 
taps on the primary make an extremely 
flexible transformer and one which will 
give satisfactory service over a wide range 
of operating conditions. 

The following table shows the nominal 
voltage rating of these transformers, also 
the ratio for the different connections: 


PRIMARY. 
“ Class 200.” 
Voltage. Ratio 
1.000, „50100-200 20, 10, 5 to 1 
1000. -55110-220 18, 9, 4.5 to 1 
50-100-200 40, 20, 10 to 1 
2,000. .52.5-105-210 38, 19. 9.5 to 1 
55 -110-220 96. 18, 9 to 1 
BECONDARY. 
“ Class 400.” 
Voltage. Ratio 
1,000, 109-200-400 10, 5, 2.5 to 1 
1009. - 110-220-440 9, 4.5, 2.25 to 1 
100-200-400 20, 10, 5 to 1 
2,000. . 105-210-420 19, 9.5, 4.75 to 1 
110-220-440 18, 9, 4.5 to 1 
The adoption of standard trans- 


former voltages by one manufacturing 
company has been found thus far to give 
excellent results, and it is to be hoped 
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winding may be used, giving, say, a 10 
to 1 ratio; or by connecting to the taps, 
a 9 to 1 ratio, the latter connection boost- 
ing the secondary voltage ten per cent. 
With the two parts in series, the whole 
winding may be used, giving, say, a 10 


that all the manufacturing companies may 
be able to unite upon certain standard 
values. The use of standard transformer 
voltages means to the manufacturer a re- 
duced number of specifications, drawings 
and patterns, fewer chances of error, and 
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the possibility of manufacturing in large 
quantities—all of which tend toward a 
lower cost and quicker delivery. 

The use of standard voltage transform- 
ers means that the user shares in the ad- 
vantages gained by the manufacturer, and 
the possession of transformers which may 
be used interchangeably on different parts 
of his circuits is an advantage easily ap- 
preciated. It means to him the necessity 
of carrying in stock fewer spare parts 
and the possibility of obtaining such parts 
much more quickly than when special 
ones are required. It means the ability 
to shift the apparatus from one part of 
his system to another, and in general a 
great increase in the flexibility of a vital 
part of his equipment. 

With large transformers, the volts per 
turn often reach a comparatively high 
value, and as taps can not be brought out 
at less than one-turn intervals, it is often 
impossible on low voltages to obtain steps 
of just the right percentage. In such 
cases the transformers are designed to 
give the correct normal voltage, and the 
taps are spaced to give values as near as 
possible to those desired. 


The American Society of Mechanical 
Engineers. : 

The forty-seventh meeting of the 
American Society of Mechanical Engi- 
neers will be held at Saratoga, N. Y., 
June 23 to June 26, 1903. The profes- 
sional sessions will be held on the second 
floor of the United States Hotel, which 
will be the headquarters of the associa- 
tion for this time. The opening session 
will be held on Tuesday evening, June 
23, at 8.30 P. M., in the ballroom of the 
United States Hotel. The address of wel- 
come will be made by Mr. Albert L. 
Rohrer, chairman of the local committee, 
with the response by Mr. James M. 
Dodge, president of the society. 

The following papers will be read at 
this time: “United States Army Gun 
Factory at Watervliet Arsenal, New 
York,” J. M. B. Scheele; “Test of 
Hydraulic Elevator Plant,’ R. P. Bol- 
ton; “Rational Train Resistance For- 
mula,” John B. Blood. 

After this meeting an informal re- 
ception will be held for the members, 
visitors and ladies in the ballroom. 

The second session will be held on 


Wednesday, June 24, at 10 a. m. This 


will be the business session for the re- 
port of tellers and committees, discussion 
of proposed constitution, by-laws and 
rules, as per the report of the committee 
on revision of the rules and methods, and 
general business. After the executive 
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business has been concluded, the follow- 
ing papers will be read: “Turbine Flow 
Recorder,” Chasles M. Allen; “Some Data 
on Hoisting Hooks,” John L. Bacon; 
“Strains Produced by the Excessive 
Tightening of Nuts,” A. Bement. 

During the morning business sessions 
there will be walks and drives for the 
ladies to various places of interest in and 
about the city, excursions by trolley to 
Kaydeross Park, on Saratoga Lake, and 
to other points. 

The third session will be held on 
Wednesday, June 24, at 2.30 P. M. 
Papers will be read as follows: “Indi- 
cating Anglemeter,” C. E. Sargent; “Re 
cent Practice in Forcing, Shrinking, 
Driving and Running Fits and Limite for 
Limit Gauges,” Stanley H. Moore; 
“Graphical Daily Balances in Manufac- 
ture,” H. L. Gantt; “Shop Management,” 
Fred W. Taylor; “Steam Turbine from 
Operating Standpoint,” F. A. Waldron. 

On Wednesday evening, at 8.30, there 
will be an informal entertainment, the 
members and visitors being entertained 
by the Jest and Song Club, of Schenec- 
tady, N. Y. 

The fourth session will be held on 
Thursday, June 25, at 9.30 a. M. The 
following papers will be read: “Experi- 
ment Boiler of Ohio State University,” 
E. A. Hitchcock; “Curves of Water Con- 
sumption for Various Horse-Powers of 
Several Engines,” J. S. Jacobus; “Draw- 
ing Office Equipment,” J. McGeorge; 
“Bursting of Emery Wheels,” C. H. Ben- 
jamin. 

The following excursions have been ar- 
ranged for Thursday afternoon, June 25: 
At 1.30 P. M., leave Saratoga by train for 
Mechaniecville, Duncan Paper Mill, and 
Hudson River Power Company’s station ; 
Watervliet Arsenal, and Cluett, Peabody 
& Company’s factory at Troy; Albany 
filtration plant; Albany Capitol, City 
Hall and Park; leave by train for Speirs 
Falls, new plant of Hudson River Power 
Company; leave by D. & H. R. R. for 
Sandy Hill, to visit the new sulphite mill 
in the Union Bag and Paper Company’s 
plant. 

On Thursday evening, at 9.30, there 
will be a reception of the members and 
guests by the president of the society and 
officers of the local committee. 

On Friday morning, June 26, at ten 
o’clock, the society will be the guests of 
the American Locomotive Company and 
the General Electric Company, on an ex- 
cursion to Schenectady. 

The fifth session will be held on Fri- 
day, June 26, at 1 P. M., in the Union 
College Chapel, Schenectady, N. Y. The 
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following papers will be read: “A Sixty- 
Foot Boring Mill,” John Riddell; 
“Alternating-Current Motors for Varia- 
ble Speed,” Walter I. Slichter; “Posi- 
tive Governor Drives,” A. H. Eldredge. 

At 2.45 p. M. the party will go by trol- 
ley cars to the General Electric Com- 
pany’s shops. 

The closing session will be held on 
Friday, June 26, at 8.30 P. mM., when the 
following papers will be read: “Test 
with a Twelve-Horse-Power Gas Engine,” 
C. H. Robertson; “Internal Combustion 
Engine Using Kerosene as Fuel,” H. F. 
Halladay and G. O. Hodge; “Gas En- 
gine Testing,” E. C. Oliver; “Mechanics 
of Air-Brake Systems,” H. G. Manning; 
“Hot Well as Oil Extractor,” A. H. 
Eldredge; “Comparative Oil Tests,” 
W. F. Parrish; “Test of Eight-Foot Fan 
Blower,” E. S. Farwell. 

The annual meeting in December will 
be held in New York city. 

The officers of the general local com- 
mittee of the Saratoga meeting are A. L. 
Rohrer, chairman; H. G. Reist, secre- 
tary; H. G. Hammett, treasurer. The 
society officials are James M. Dodge, 
president; William H. Wiley, treasurer ; 
F. R. Hutton, secretary; Francis W. 
Hoadley, assistant to secretary and 
treasurer; Louis A. Gillet, assistant to 
secretary, and C. A. Morrison, official 
stenographer. 

—__-e.___. 
Important Air-Brake Experiments 
Abroad. 

Another experiment with the Westing- 
house air brake has been made in Eng- 
land, for the purpose of solving the prob- 
lem of controlling freight trains travel- 
ing at high speeds on steep descending 
grades. The North-Eastern Railway Com- 
pany recently conducted a series of im- 
portant trials on its lines, which at one 
point attains an elevation of 1,800 feet 
above sea level, and is one of the steepest 
sections of railway in the United King- 
dom. 

Forty heavy coal cars comprised the 
train, each car being equipped with West- 
inghouse rapid-acting brake apparatus, 
the air pressure being operated from the 
engine. Despite high speed, unfavorable 


climatic conditions and traveling on the 
down grade, the train was brought to a 
stand in a very short distance, the appli- 
cation of power on both front and rear 
wheels of the train being practically 
simultaneous. 

The trials were conducted under the 
supervision of the leading officers of the 
North-Eastern Railway and representa- 
tives of the Westinghouse Brake Com- 
pany, and are said to have been highly 
satisfactory. 
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Electrical Patents. 


Mr. John Stone Stone, of Cambridge, 
Mass., has just obtained a patent on a 
novel method of electrical distribution 
and selective distribution. The inven- 
tion comprises methods of electrical se- 
lection, analysis and distribution. By 
means of these methods vibratory electro- 
motive forces or electric currents of dif- 
ferent frequencies or rates of vibration 
simultaneously impressed upon an elec- 
tric circuit may be individualized and se- 
lectively utilized, regulated, absorbed or 
distributed. The invention, its results 
and objects are founded upon certain 
electrical phenomena which closely re- 
semble those known as resonance in 
acoustics. As an acoustical resonator 
may be so designed as to respond but 
feebly to all sound vibrations except 
such as correspond to a given and pre- 
determined critical pitch or rate of oscil- 
lation, so an electric circuit may be pro- 
portioned in such a way that its responses 
to all harmonic electric vibrations except 
those of a given critical frequency or rate 
of oscillation will also be extremely 
feeble. When an harmonically vibratory 
electromotive force is impressed upon 
such a circuit (which for convenience 
may be called a “resonator circuit”), 
everything else remaining the same, the 
resulting current in such circuit depends 
on the frequency, for there is a critical 
frequency at which the said current is at 
a maximum, and any change in the fre- 
quency from this point in either direction 
produces a decreased resulting current. 
This property of resonance depends upon 
the simultaneous presence in the circuit 
of electrostatic and electromagnetic ca- 
pacity, and in order that an electric cir- 
cuit may have appreciable resonance it 
is requisite that it possesses sufficient 
electrostatic and electromagnetic ca- 
pacity to hold in the form of electrifica- 
tion and electromagnetism an apprecia- 
ble amount of electrical energy supplied 
to it. In the proposed new system Mr. 
Stone effects the distribution and regula- 
tion of a plurality of vibratory electric 
currents impressed upon a main circuit 
by associating with such main circuit a 
plurality of resonator circuits of the char- 
acter and constitution indicated, each 
organized and proportioned to select that 
particular current of the series to which 
it is responsible or under which it be- 
comes operative. By suitably propor- 
tioning the capacities, inductances and 
resistances of these resonator circuits, he 
is able to make them individually re- 
sponsive to impressed electromotive 
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forces of any desired frequency or rate 
of vibration. The impedance presented 
by such circuits to the passage of alter- 
nating currents depends upon the fre- 
quency of said currents, it being lowest 
when the said frequency is or is ap- 
proximately that to which the resonator 
circuit is designed to respond, and it in- 
creases rapidly as the frequency is in- 
creased or decreased from that value. 
In the operation of the system each 
resonator circuit selects from the elec- 
tromotive forces impressed upon the main 
circuit that particular one to which it is 
designed to respond, and a current is de- 
veloped thereby in any given resonator 
circuit, which current is not materially 
or appreciably interfered with by the 
currents produced in any of the other 
circuits. The invention may be utilized 
by several methods. It may, for example, 
be used for the purposes of individual or 
selective signaling or multiplex teleg- 
raphy, and to that end signal-receiving 
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METHOD OF ELECTRICAL DISTRIBUTION AND 
SELECTIVE DISTRIBUTION. 
apparatus is placed in each of the groups 
of resonator circuits, and currents of dif- 
ferent frequencies are employed. The 
signals are sent and are received on the 
apparatus of the resonator circuits, re- 
spectively, either simultaneously or not, 
without mutual interference. The in- 
vention is not, however, restricted to dis- 
tribution, telegraphy or selective signal- 
ing in one direction only, but is also 
adapted to reciprocal transmission be- 
tween a terminal station and a series 


of way stations or between any two 
stations located at any points on 
a main circuit. If for selective sig- 


naling, multiplex telegraphy or other 
useful purposes it be desired to regu- 
late individually, vary and absorb al- 
ternating currents of different fre- 
quencies simultaneously impressed upon 
a main or signaling circuit, it may be 
accomplished by associating one or more 
resonator circuits. with said main cir- 
cuit, which when their resistance, ca- 
pacity or inductance is altered, will se- 
lectively react on the several currents, 
varying, regulating and absorbing them, 
and, if desired, such changes effectuated 
in one of two or more similarly propor- 
tioned resonator circuits may produce 
signals corresponding to such changes 
in connection with the remainder of such 
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similar circuits. Thus far a number of 
impressed vibratory electromotive forces 
of different frequencies have been re- 
ferred to; but such an arrangement is 
not essential, for a single vibratory elec- 
tromotive force, provided it is not of a 
simple harmonic character, may be im- 
pressed upon a circuit in a manner well 
understood and is capable of exciting 
currents of different frequencies, re- 
spectively, in several resonator circuits, 
just as a compound tone is capable of ex- 
citing the sonorousness of several acousti- 
cal resonators attuned to the different 
pitches composing the said tone. We may 
consider a vibratory electromotive force 
which is not of a single harmonic char- 
acter as a compound of the several har- 
monic  electromotive-force vibrations, 
which when summed will produce the 
same form of wave. In this invention, 
therefore, it is not necessary that for the 
operation of each associated resonator 
circuit there shall be impressed a 
separate vibratory electromotive force, 
and where.it is more convenient a com- 
pound vibratory electromotive force (by 
which is meant one capable of being re- 
solved or analyzed into a plurality of 
simple harmonic components) may be 
used. 

When an electric current begins to pass 
from the anode to the cathode of an 
X-ray tube, particles of gas in contact 
with the negative concave cathode become 
charged with negative electricity, and 
hence are repelled from said cathode in 
straight lines at right angles thereto and 
form said cathode stream, which tends to 
approach the focal centre of said cathode 
and becomes concentrated; but as these 
particles are negative and repel each 
other, each particle is deflected from what 
would otherwise be a straight course to 
said focal centre, and moves in a result- 
ing curve ending at the anode. During 
the use of said tube the number of par- 
ticles of gas in the tube that enters into 
circulation to form the cathode stream 
varies and depends upon the relative in- 
dividual charges of the particles or the 
amount of electric current sent through 
the tube, and thus determines the volume 
and diameter of the cathode stream. 
These variations in the cathode stream 
cause the variations in the size and posi- 
tion of the area of bombardment on the 
anode. It is these changes in said area of 
bombardment that affect the clearness of 
definition of the body radiographed on 4 
photographic plate, said body and said 
plate being in fixed positions relatively to 
the anode. Mr. John O. Heinze, Jr., of 
Chelsea, Mass., has devised an improve 
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ment whereby the cathode stream can be 
so controlled that it has an area of bom- 
bardment of the smallest possible diame- 
ter and moreover has a fixed position on 
the anode. The structure will be clearly 
apparent by reference to the accompany- 
ing illustration. A is an X-ray tube; B, 
its anode; C, its cathode; c, the focal 
centre of said cathode, and D a funnel, 
preferably of metal, such as platinum. 
E is a cathode stream, while z z are any 
two particles of gas in said stream moving 
in paths y y from the cathode to the 
anode. The funnel D lies between the 
cathode C and anode B and is insulated 
therefrom. It is held in position by a 
support d, mounted in a glass-supporting 
arm a, blown into the tube. The longi- 
tudinal axis of said funnel coincides with 
the axis of the cathode and anode. The 
inlet orifice of said funnel is adjacent ‘to 
the cathode and is of sufficient size to 
allow the whole of the cathode stream E 
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to flow into it freely, and its small dis- 
charge orifice is in close proximity to the 
anode B. F, the object to be radio- 
graphed, is shown as a hand resting upon 
a photographic negative G. The operation 
is as follows: An electric current is 
caused in the well-known manner to pass 
from the positive anode B to the cathode 
C, which immediately becomes negative. 
The gas particles, as z z, in contact with 
the cathode become negative and are 
driven toward the focal centre c; but as 
they are negative they repel each other, 
and hence their resultant directions are 
in curved paths y y, leading toward the 
anode B. These particles, with all that 
join to form the cathode stream E, enter 
the large orifice of the funnel D. The lat- 
tar being metal, it becomes negatively 
charged by the bombardment of ite walle 
by some of the moving negative particles 
and remains so charged during the flow 
of the cathode stream. As the funnel is 
negatively charged, it tends to drive away 
from it the negative particles, and with 
Hs converging interior surface thus con- 
centrates said cathode stream more and 


more, so that‘ when the latter leaves the 
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outlet orifice and strikes the positive 
anode at b it is of very smal] diameter. 
The area of bombardment b is therefore 
very small, and as the funnel D and the 
anode B are in fixed positions the area 
of bombardment is fixed. The area of 
bombardment ‘being small and constant, 
and said area, the object F, to be radio- 
graphed, and the photographic negative 
G all being in positions fixed relatively 
to each other, the details of the object F 
will be sharply defined upon the negative 
F, and all the objections arising from an 
area of bombardment that varies either 
in diameter or in its position upon the 
anode, or in both, will be obviated and 
the objects of the invention obtained. 
The American Car and Foundry Com- 
pany, of St. Louis, Mo., has purchased 
from Mr. Joseph H. Ames, of that city, 
a patent granted to Mr. Ames on an erect- 
ing-crane, designed especially for use in 
the erection of steel railway cars. The 
aim of the inventor is to provide an elec- 
tric crane that will handle to advantage 
the different parts of the car or the rivet- 
ing machines that work on the car. The 
crane is mounted upon a truck or plat- 
form designed to be operated over a track, 
the gauge of which track is made as wide 
as possible, so that the wheels on the side 
opposite the masts will bear on the rail 
and oppose the tendency of the structure 
to overturn by reason of the long over- 
hang of the jibs. There are two masts 
extending upwardly from the truck, from 
which project stationary jibs or beams in 
a horizontal direction. These jibs carry 
a traveling bridge-crane of the ordinary 
type. The truck is provided with an elec- 
tric motor, which is geared to one of its 
axles, whereby the entire structure may be 
moved along the track in either direction, 
at the will of the operator. Counter-bal- 
ance weights are placed on the truck be- 
tween the masts to counteract the ten- 
dency of the structure to overturn by 
reason of the weight of the crane-bridge 
and its load when at the extreme outer 
end of the jibs. On the upper faces of 
the jibs are suitable rails on which the 
wheels of the movable bridge run. This 
bridge is of the ordinary crane type, and 
the movement in this case is effected by 
a pendent hand-chain’ passing over a 
sprocket-wheel, which in turn is located 
on a shaft running the full length of the 
bridge, and the movement of this shaft, 
by pulling on the chain, is communicated 
to the truck-wheels of the bridge by 
means of a suitable pinion and gear-wheel 
on the truck-wheel axle. Upon the trav- 
eling bridge-crane are mounted two trol- 
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leys, each being equipped with an electric 
motor and a drum for reeling up the wire 
rope by means of which the load—such, 
for instance, as a hydraulic or pneumatic 
riveter—is hoisted, the power of the motor 
being communicated to the drum through 
a suitable train of gears. The motor is 
operated by a suitable controller, which is 
operated from the floor by means of pend- 
ent hand-chains. The bridge-crane is so 
constructed that one end extends beyond 
and overhangs one of the jibs in order 
to permit the placing thereon of a rela- 
tively stationary motor-driven hoisting- 
drum without interfering with the travel 
of the movable trolleys. This hoisting- 
drum is designed to reel up two inde- 
pendent wire ropes, which leave the drum 
in @ horizontal plane, pass over sheaves 
which are attached to the side of the 
bridge-crane, one being near each end, 
and thence in a vertical plane toward the 
floor. The function of this hoist is to 
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enable the operator to attach the ropes to 
parts of the car or other structure which 
may be lying on the floor and which he 
desires to lift, move to the desired posi- 
tion, and hold securely while the neces- 
sary bolting is done preparatory to the 
riveting operation. The motor of this 
hoist is operated through a controller 
having pendent shand-chains similar to 
those on the trolley. The conductors sup- 
plying electric current to the crane are 
preferably located between the rails on 
which the crane runs, and the collector is 
attached to the bottom of the truck and 
extends downward to make contact with 
the conductors in a manner similar to the 
well-known third-rail system for electric 
railways. The hydraulic or pneumatic 
power for the riveting machines may be 
conveyed to same by means of swivel- 
jointed piping or hose. 
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The Debut of the Alternating-Current 
Transformer. 

This short article by M. E. Guarini 
describes what are stated to be the 
first industrial alternating-current trans- 
formers ever constructed. These trans- 
formers were designed by Lucien Gua- 
lard, and installed in the town of 
Tivoli, Italy, sixteen years ago. Three 
types of transformer were used, the 
smallest having a capacity of 150 watts, 
delivering at the terminals of the second- 
ary a current of three amperes at fifty 
volts. The medium type had a capacity 
of 600 watts, and gave six amperes at 
100 volts. The capacity of the largest 
size was 1,800 watts, giving thirty-six 


amperes at fifty volts. Only the medium ` 


and small types now remain. The trans- 
formers were placed in the heads of the 
fifty-candle-power lamps used for public 
lighting, and were operated in series. 
For two twenty-candle-power lamps one 
150-watt transformer was used, lodged 
on the wall of a building. The wiring 
was all bare conductors, the voltage be- 
ing 2,000. These transformers have re- 
cently been removed, owing to an ex- 
tension of the works of the electric light- 
ing company of Tivoli. It is proposed 
that a memorial be raised to com- 
memorate this early system of the dis- 
tribution of electrical energy by the aid 
of transformers—Abstracted from the 
Electrical Review (London), May 22. 


A 


Electricity in the French Slate Quarries. 


This article first describes the method 
of mining the important slate quarries of 
France, and then gives particulars of an 
electrical installation recently installed 
at one of these. There were a number 
of troublesome problems to be solved, one 
of these being the bad quality of the 
water, which was not only too acid to be 
used in the boilers, but attacked the in- 
sulating covering of the cables. There 
is one 150-horse-power condensing De 
Laval steam turbine, driving two three- 
phase alternators, and, through gearing, 
the exciter. The turbine operates either 
exhausting into the air, or with a con- 
denser. The alternators are of the in- 
ductor type, with a special compound 
field, maintaining a constant pressure in- 
dependent of the load. This compound 
current is supplied from a regulating 
series transformer. The magnetic field 
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of the exciting current is a polyphase 
field, revolving at a given speed, and de- 
veloping at the collector of the exciter 
armature a continuous current which is 
supplied to the alternator field. Both the 
cores of the ficld and the stator of the 
exciter are laminated, and the number 
of turns of the coils of the Gramme ring 
armature vary according to the sine law. 
This exciting dynamo supplies thirty-five 
amperes at seventy volts continuous cur- 
rent, taking from the alternator 120-volt, 
three-phase current. Owing to the com- 
pounding of the generators, the switch- 
board contains no regulating rheostats, 
although there are two alternators work- 
ing in parallel. This station supplies all 
the lighting of the quarry, operates the 
electric hoisting machinery, and also the 
winches underground. The motors con- 
tain two stators, which act on the two 
parts of a rotor, these having a common 
squirrel-cage winding. The drills in the 
mine are worked by compressed air, but 
the pumps and elevators are driven elec- 
trically.—A bstracted from Engineering 
(London), May 22. 


A 


New Electric Works at Worcester. 

The city of Worcester, England, has 
had an electric lighting system since 1894, 
operated partially by water power. As 
the use of electricity extended, this plant 
had been enlarged until the conditions 
became such that it was thought advis- 
able to erect a second power-house, rather 
than add further to the first. The new 
power-house is operated entirely by steam, 
and does not differ materially from the 
usual English practice. The engine room 
contains two 250-kilowatt Belliss-Bruce- 
Peebles generating sets, consisting of two 
large Belliss engines driving single gener- 
ators delivering current at 260 volts for 
the three-wire lighting system, or at 250 
volts for the electric railway. There is 
also a third Belliss engine of the same 
capacity, connected to two 125-kilowatt 
Bruce-Peebles dynamos, which may be 
used as balancers for the threc-wire sys- 
tem. There is, in addition, a motor-gen- 
erator set consisting of a seventy-five-kilo- 
watt motor-alternator and a 120-horse- 
power Belliss engine. The latter set 
serves two purposes: When the old power 
station is shut down from floods or low 
water, the alternator of this group fur- 
nishes power for the lighting from the old 


station. When, on the other hand, there 
is an excess of water at the old station, 
the alternator is run as a synchronous 
motor, and drives the direct-current gen- 
erator coupled to it. Tests of the large 
engines showed that the steam consump- 
tion at full load was 20.36 pounds per 
kilowatt-hour, with a boiler pressure of 
75 pounds and a steam temperature of 
499.8 degrees Fahrenheit. At half load 
the consumption was 22.6 pounds, with 
the same boiler pressure and a steam tem- 
perature of 438 degrees Fahrenheit. At 
one-quarter load it was 27.1 pounds of 
steam per kilowatt-hour, at the same 
boiler pressure, and with a steam tem- 
perature of 406 degrees Fahrenheit. The 
station has a storage battery consisting of 
250 cells, with a discharge of 630 ampere- 
hours at a rate of 105 amperes. A booster 
is provided for charging this battery. 
The switchboard is of the well-known 
Ferranti type, special precautions being 
taken to make the switch gear fireproof. 
No wood whatever is used. The boiler 
house contains three Babcock & Wilcox 
boilers, each capable of evaporating 11,000 
pounds of steam per hour. They are 
each fitted with chain grate stokers, a 
Green fuel economizer has been provided, 
and there are two steam-driven feed 
pumps and two motor-driven centrifugal 
pumps. The feeders of the system are 
double concentric lead-covered cables, 
laid solid in earthenware troughs, filled 
in with pitch. The corporation of 
Worcester is under contract to supply the 
local tramway company with power. 
This road is not yet in operation.—Ab- 
stracted from the Electrician (London), 
May 22. 
# 

The Electromotive Force of the Daniel Cell. 

Although a study of the electromotive 
force of the Daniel cell is not of much 
interest to-day, as there is apparently no 
need for a closed circuit standard, still 
this contribution by Herr Ernest Cohen 
and J. W. Commelin is valuable because 
of the satisfactory agreement between re- 
sults of various tests, and because they 
seem to disprove the apparent failure of 
Nernst’s law when applied to this cell, 
as stated by Chaudier. These tests were 
made upon a special type of cell, and 
great care was taken to maintain the 
entire cell at a constant temperature. 
The cell consisted of three test tubes, 
connected together by glass tubing. The 
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first tube contained a saturated solution 
of copper sulphate. Within the tube con- 
necting this test tube to the second of the 
series was placed a stop-cock filled with 
cotton wool. The second glass tube con- 
tained zine sulphate of various densities, 
and the last contained the zinc sulphate 
and the zinc amalgam. Connection was 
made with the zinc amalgam by means of 
platinum wire carried through the glass 
tube. The copper electrode was a piece 
of copper wire passed into the cell 
through a glass tube. This was always 
freshly plated before being used. The 
whole cell was immersed in a calorimeter, 
and sufficient time allowed for it to come 
to the standard temperature of fifteen 
degrees centigrade. When a test was to 
be made, a glass rod was passed into the 
calorimeter, and by means of this the 
stop-cock was opened. After a reading 
had been obtained this was closed. The 
cotton wool and the intermediate test 
tube avoided all possibility of the copper 
sulphate reaching the zinc electrode. De- 
terminations were made by means of a 
Poggendorff potentiometer, and compari- 
sons made with both standard Clark and 
Weston cells. The concentration of the 
zinc sulphate solution varied from one- 
twelfth of one per cent to saturation. The 
eleutromotive force decreased regularly 
with an increase in the concentration, the 
mean value of the several tests being 1.146 
volts for the most dilute solution, and 
1.081 for the saturated solution, and the 
results show full agreement with Nernst’s 
law.—T'ranslated and abstracted from the 
Zeitschrift für Elektrochemie (Breslau), 
May 21. 
A 


Electromagnetic Apparatus for Speed 
Variation. 

A neat arrangement for securing speed 
variation of automobiles is here described 
by M. F. Drouin. This is known as the 
Germain system, and the equipment con- 
sists of a small gasoline engine, a dynamo 
and a motor. The engine drives directly 
the field of the generator. The armature 
of this generator is carried on a shaft 
which also carries the armature of the 
motor and a beveled gear which drives 
the axle of the vehicle. The generator 
and motor are both series machines, and 
are connected in series. For regulation, 
a resistance is connected in shunt with the 
motor field. The speed is varied by vary- 
ing the amount of this resistance in cir- 
ouit, and thereby varying the strength of 
the motor ficld. This, of course, varies 
the counter electromotive force developed 
in the motor armature, and thereby the 
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speed of the latter. Since the motor and 
generator armatures are connected to- 
gather mechanically and electrically, both 
must revolve at the same speed. When 
the carriage is etanding still the circuit 
is open. To start the carriage, the cir- 
cuit is closed, and the entire regulating 
resistance is placed in parallel with the 
motor field. The strong field thus pro- 
duced causes the shaft to revolve at a 
low speed, and since the field of the 
dynamo is revolving at a constant speed, 
the shp of the dynamo armature relative 
to its field is large, and therefore a heavy 
current and strong turning effort are de- 
veloped in both machines. As the resist- 
ance is cut out, the motor field decreases 
in strength, and the speed of the sha fit 
increases until, on the last notch, the 
motor field is short-circuited, and this 
machine is therefore inoperative, the 
dynamo acting merely as an dectric 
clutch. With this arrangement the di- 
rection of rotation of the shaft can not 
be reversed, so that two beveled gears are 
provided on the driven axle to allow for 
running in either direction. The motor, 
however, can be used as an electric 
brake.—T'ranslated and abstracted from 
the Revue Pratique d Electricite (Parts), 
May 20. 
fA 


Symmetry of Telephone Lines. 

This article discusses the theory of the 
transmission of telephone currents, show- 
ing that these follow the laws of simple 
alternating currents. Then the question 
of induction is considered, and it is shown 
that by proper arrangement of lines, the 
induced currents in the line may be made 
to balance each other. Experiments were 
made on a line about fifty kilometres 
long, one side of the circuit being single- 
conductor, and the other made up of two 
or more conductors. By a proper arrange- 
ment of the latter, a neighboring tele- 
graph circuit had no effect upon a tele- 
phone line. In one experiment the out- 
going line was formed of a single wire, 
and the return line of two parallel wires 
placed symmetrically with respect to the 
telegraph line, but not connected together, 
one of these wires running from each 
end of the circuit. This line was in no 
way affected by currents in the telegraph 
circuit, but formed a satisfactory tele- 
phone circuit. The author then calls at- 
tention to the importance of the careful 
arrangement of telephone lines with re- 
spect to their electrical circuits, and says 
that if as much care were expended in 
this direction as is taken to ensure good 
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insulation, much improvement would re- 
sult.—Translated and abstracted from 
lElectricien (Paris), May 23. 
# 
The Hydroelectric Station of Cenischia, 
Italy. 

This article by Signor Enrico Bignami, 
describes the development of the water 
power of the Cenischia River. This creek 
rises on the slope of a chain of the Alps, 
extending from the Bard Glacier to the 
Lamet Glacier, from a high plateau in 
which lies Lake Cenisio. The altitude is 
6,250 feet above the sea. The outlet of 
the lake is the Cenischia stream, of vari- 
able volume, the minimum flow of which 
is estimated at about 800 litres per 
second. This stream in its course re- 
ceives the output of two small lakes, and 
after flowing some distance turns sharply 
to the east and plunges to the bottom of 
the valley, having a fall of nearly 900 
metres in a course of about five kilo- 
metres. There are two plans for develop- 
ing this power. One contemplates break- 
ing the fall into two parts, and construct- 
ing two stations. The other, or later one, 
proposes to utilize the entire fall at one 
station. Work is now going on in erect- 
ing and equipping a power station at the 
bottom of the fall, but the penstock at 
present extends only a little more than 
half way up, the water being carried to 
that point in a covered canal, which lowers 
the water in a series of steps. Head works 
are being constructed to regulate the flow 
of the lake, raising it from the minimun 
of 800 litres to an average of 1,000 litres 
per second. The station contains now 
three groups of turbo-alternators, cach of 
1,600 horse-power, the turbines operating 
with an effective head of 436 metres, and 
requiring 360 litres per second. Water 
is delivered to the turbines through a 
horizontal cast-steel pipe extending in- 
side the wheel, where it is bifurcated, and 
terminates in two distributors with 
nozzles of variable section, suggesting in 
their construction the slide valve of the 
steam engine. The alternators are 1,400- 
kilowatt, 3,000-volt, twelve-pole ma- 
chines, with a frequency of fifty periods 
per second. Step-up transformers raise 
the pressure to 30,000 volts. The lines 
are carried on steel poles by means of 
triple-petticoat insulators. By an ingeni- 
ous arrangement of the switchboard 


wiring, current in all three phases of the 
line is measured by means of two series 
transformers. The transmission hne will 
run from the station at Novalesa to 
Turin, sixty-one kilometres.—Abstracted 
from the Engineering Magazine (New 
York), June, 
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ASSOCIATES ELECTED AT DIRECTORS MEET- 
ING, NEW YORK, TUESDAY, 
MAY 19, 1903. 


Harry Clinton Abell, Montgomery, Ala. 
William Philip Abendroth, New York city. 
Alexander Henry Ackerman, Brooklyn, N. Y. 
Lucius Buckley Ardrus, Columbus, Ohio. 
William G. Angus, Hamilton, Ontario. 
Milan V. Ayres, South Framingham, Mass. 
Ralph Emerson Barker, Lynn, Mass. 

W. H. Beattys, Jr., Western Springs, Ill. 
Charles Hampton Bedell, Swarthmore, Pa. 
Max A. Berg, Chicago, Ill. 

Carl Athearn Bessey, Schenectady, N. Y. 
Edwin Tyler Blake, Mount Bullion, Cal. 
Charles Ayres Bray, Schenectady, N. Y. 
Graham Bright, Pittsburg, Pa. 

Dickson Queen Brown, New York city. 
Sydney William Brown, New York city. 
Waldo Calvin Bryant, Bridgeport, Ct. 
William Gibson Burns, New York city. 
Isaac Nelson Butterworth, Davenport, Iowa. 
Frederick John Chisholm, Pittsburg, Pa. 
Charles William Clack, London, England. 
Clarence Doane Clark, Sacramento, Cal. 
Henry P. Clausen, Chicago, Ill. 

Safford Kinhead Colby, Flushing, Ls A 
William Rawson Collier, Atlanta, Ga. 

C. A. Cornwall, Ashcroft, B. C., Canada. 
Robert Dahlander, Stockholm, Sweden. 
John Clarence Davidson, Prince’s Bay, N. Y. 
Ward Decker, Oswego, N. Y. 

Walter S. Dix, Brooklyn, N. Y. 

will Montague Dixon, St. Louis, Mo. 

Keith Donaldson, New York city. 

Charles James Dougherty, Germantown, Pa. 
Herbert William Dow, Ames, lowa. 

Edgar Selah Downs, Pittsburg, Pa. 

John F. Dusman, York, Pa. 
Frank Hall Eastman, Fails Church, Va. 
Johannes S. Edstrom, Westeras, Sweden. 
Thomas Elliott, Connellsville, Pa. 

Frank Joseph Engelhorn, Boise City, Ida. 
Henry Wallace Fellows, Lewistown, Mont. 
Clarence Feldman, Darmstadt, Germany. 
William Loveday Fergus, Chicago, Ill. 
William T. Fernandez, New York city. 
Sebastian Z. de Ferranti, London, England. 
Allan Bertram Field, Schenectady, N. Y. 
William A. Fox, Chicago, Ill. 

Howard Ludloy Gilbert, Wilkinsburg, Pa. 
Frank Gill, Beckenham, Kent, England. 
John Girdlestone Glassco, Montreal, Quebec. 
George Byron Gordon, New York city. 
Ernest T. Goslin, Glasgow, Scotland. 

Louis Henry Haight, Amityville, L. I. 
Frederick James Hall, Yonkers, N. Y. 
Philip Hamlin, Denver, Col. 

Samuel Clark Harris, New York city. 
Gilbert Alexander Harvey, Buffalo, N. Y. 
George Myron Haskell, New Haven, Ct. 
George A. Hoadley, Swarthmore, Pa. 
Alexander D. Hoeftmann, Worcester, Mass. 
Joseph Hollos, Budapest, Austria, Hungary. 
Ole C. Hovland, Chicago, Ill. 

John Means Humiston, Berwyn, Jll. 

Charles Smith Jameson, Swampscott, Mass. 
Walter G. Jayne, Columbus, Ohio. 

Frank K. Jewson, London, N. England. 
Lynn S. Kedney, Jalapa, vV. C., Mexico. 
Fred Orrin Kinnecom, Providence, R. I. 
George Laurence Knight, Camden, N. J. 
Seymour Knight, Upper Troy, N. Y. 
Benjamin Garver Lamme, Pittsburg, Pa. 
Arthur Hamilton Lawton, Glens Falls, N. Y. 
Francis N. Lawton, Hackensack, N. J. 

A. H. Lidderdale, Hertfordshire, England. 
Gustav Lindman, Stockholm, Sweden. 
Bradford Homer Locke, Denver, Col. 
Harold Lomas, Denver, Col. 

Walter L. Macfarlane, Westmount, Quebec. 
John P. Madsen, Adelaide, South Australia. 
Charles T. Malcolmson, St. Louis, Mo. 
William Lowry Mann, Ithaca, N. Y. 
William McClelland, Manchester, England. 
Walter Ehmsen McCoy, New York city. 


M. C. McKay, Vanccuver, British Columbia. 
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W. McLellan, Newcastle-on-Tyne, England. 
Carl Leo Mees, Terre Haute, Ind. 

Charles Robert Meston, St. Louis, Mo. 

Perry F. Miller, Chicago, Ill. 

George Halstein Morris, West Lafayette, Ind. 
Charles Tyler Mosman, Schenectady, N. Y 
Paul Alphonse Mossay, Rugby, England. 
Charles William Naylor, Chicago, Ill. 
Harry William Olmsted, Hackensack, N. J. 
Captain C. F. Parker, Willets Point, N. Y. 
Karl Almon Pauly, Schenectady, N. Y. 
Henry Mark Pease, London, England. 
George Albert Pierce, Jr., Philadelphia, Pa. 
James A. Pietsch, San Juan, Porto Rico. 
Charles Richardson Pratt, Montclair, N. J. 
Frederick George Proutt, Memphis, Tenn. 
Henry Linton Reber, St. Louis, Mo. 

Ernest A. Regestein, South Bethlehem, Pa. 
William I. Reich, Wilkinsburg, Pa. 
Frederick Reichenbach, Washington, D. C. 
Clarence Erle Reid, Lafayette, Ind. 
Edward L. Reynolds, Philadelphia, Pa. 
Martin G. Ribon, Mexico City, Mexico. 
Antoine Rush Rivet, St. Louis, Mo. 

J. J. R. C. Rogers, Sydney, New South Wales. 
Walter A. Royse, Indianapolis, Ind. 

Louis Milton Schmidt, Lynn, Mass. l 
Albert Vincent Schroeder, Springfield, IN. . 
Schwennicke, Solingen, Germany. 

Edward H. Scofield, Minneapolis, Minn. 
Joseph B. Seaman, Philadelphia, Pa. 
Walter Allan Seymour, New York city. 
Frederick Bassett Sharpe, Liberty, N. Y. 
Irvin Howard Sherwood, Cleveland, Ohio. 
Earl D. Silver, West Lafayette, Ind. 
William A. Smethhurst, Washington, D. C. 
Harry G. Spain, Georgetown, British Guiana. 
Frank Benjamin Spencer, Chicago, Ill. 
Thomas Spencer. Philadelphia, Pa. 

Louis Bevier Spinney, Ames, Iowa. 

J. Herbert Steele, Cincinnati, Ohio. 

Claire P. St. John, Brooklyn, N. Y. 
Frederick G. Sykes, Schenectady, N. Y. 
Charles Frederick Tischner, Brooklyn, N. Y. 
Albert Lincoln Tucker, Evanston, Ill. 

Manly Curry Turpin, Schenectady. N. Y. 
George Laurie Walker, Pittsburg, Pa. 

John Abbet Walls, Montreal, Quebec. 

James Walsh, Lynn. Mass. 

Kenneth Watson, Schenectady, N. Y. 
Arthur Edwin Wells, New York city. 

Eddy Russell Whitney, Swampscott, Mass. 
Frederic Shelton Wilhoit, Milwaukee, Wis. 
Walter Edwin Winship, New York city. 
Henry Wilmot Woodward, Cleveland, Ohio. 
John H. Woolliscroft, Chester, England. 


TRANSFERRED FROM ASSOCIATE TO FULL 


MEMBERSHIP. 


Merle J. Wightman, New York city. 
Charles O. Poole, Denver, Col. 
Herbert T. Hartman, Philadelphia, Pa. 
Raymond S. Kelsch, Montreal, Quebec. 


The Commencement Exercises at 

Worcester Polytechnic Institute. 

The commencement exercises at Wor- 
cester Polytechnic Institute, Worcester, 
Mass., were held last week. On Tuesday the 
annual commencement lecture was deliv- 
ered before the Washburn Engineering 
Society by Professor Harold B. Smith, the 
subject being “The Relation of the Elec- 
trical Engineer to Modern Social and In- 
dustrial Progress.” The commencement 
address was delivered by Mr. O. H. Titt- 
mann, superintendent of the United 
States Coast Geodetic Survey, upon “The 
Work of the United States Coast Geodetic 
survey.” . This was followed by the an- 
nual alumni dinner, and the buildings 


were thrown open for the inspection of 
visitors. 
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BOOK REVIEWS. 


“Small Electric Motors.” F. E. Powell. 
London. Dawbarn & Ward, Limited. Paper. 
75 pages. 5 by 7144 inches. Numerous dia- 


grams. Supplied by the ELECTRICAL REVIEW 
at 25 cents. 


The author of this little book has aimed 
to give very young readers and students 
an idea of how to produce a really prac- 
tical motor. While it has been necessary 
to condense the matter into the smallest 
space, the endeavor has been made to 
omit nothing of vital importance. Of 
course it can not be seriously expected that 
the amateur will proceed very far in his 
knowledge of machine construction by in- 
struction of this kind, but he no doubt 


will be stimulated to a more extended en- 
deavor. 


“India-Rubber and Gutta-Percha.” Trans 
lated from the French of T. Seeligmann, 
G. Lamy Torrilhon and H. Falconnet. 
John Geddes McIntosh. New York. D. Van 
Nostrand Company. Cloth. 402 pages. 
64% by 9% inches. Supplied by the ELEC- 


TRICAL REVIEW at $7.50. 

This book has been prepared by the 
collaboration of a well-known technical 
chemist, an equally well-known india- 
rubber manufacturer, and an expert me- 
chanical engineer with special experience 
in connection with india-rubber and 
gutta-percha plants and machinery, with 
the object of supplying a treatise which 
would cover the subject completely. 
Many of the text-books heretofore pub- 
lished, while having much merit, dealt 
with the subject from a special point of 
view, and there is none which attempted 
to bring together all the important facts 
and to describe the many successful 
methods of converting the raw gum into 
useful articles. . 

The first part of the book deals with 
india-rubber, and the second with gutta- 
percha. Each section has an historical 
introduction, giving a chemical descrip- 
tion of the various species of plants, and 
describing the rational methods of culture 
and processes of harvesting and prepar- 
ing the different products, designating the 
good and bad points of the several 
methods. The physical and chemical 
properties of india-rubber are considered 
and methods of technical testing 
and synthesis of rubber are given. 
The mechanical transformation of the 
natural gums into materials suitable for 
the various purposes to which they are 
applied and the machinery used in these 
processes are described in detail. Meth- 
ods of mixing the gum with other mate- 
rial and substitutes for the gum art 
given. Statistical tables show the produc- 
tion of rubber and gutta-percha for the 
past twenty years, and their use. The 
book is completed by an excellent bibliog- 


raphy of articles relating to rubber and 
gutta-percha. 
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SETTING OF THE POLES FOR THE 
POWER TRANSMISSION LINES OF 
THE NEW ORLEANS DRAINAGE 


SYSTEM. 
BY WILLIAM MAYO VENABLE. 


In 1898 there was erected in New 
Orleans a line of poles carrying transmis- 
sion lines for the power used at the vari- 
ous electrically driven pumps of the 
drainage system. The line construction 
was of the ordinary kind, for three-phase 


POLE LINE OF THE POWER TRANSMISSION Sys- 
TEM OF THE NEW ORLEANS DRAINAGE 
SYSTEM. 


circuits of 3,150 volts. The pole line 
runs part of the way in a swamp, and on 
that part of the line the poles were origi- 
nally fastened to piles driven into the 
swamp by a pile driver. The pile driver 
was carried on a railway car, on a track 
Which ran parallel to the pole line. The 
Pile driver was built especially for this 
purpose. This driver was taken apart 
after the line was built. It could be used 
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only between trains, and a special loco- 
motive was required to move it along the 
line, making the work quite expensive. 
After four years many of the piles were 
so badly rotted at the surface of the ground 
that it was found advisable to replace 
them; and in order to avoid a recurrence 
of the same trouble the construction was 
changed. Instead of piles, concrete re- 
ceptacles were built in the ground, into 
which sound timber was inserted, to 
which the poles were bolted. The timber 
which fits into the concrete is renewable 
at will, at comparatively small expense. 
It is thought by this means to greatly re- 
duce the cost of maintenance of the line, 
due to the rapid decay of timber exposed 
to the action of the soil and atmosphere 
in this climate. Over a hundred poles 
were supported in this manner, and the 
rotted piles cut away. The method could 
probably be used to advantage elsewhere. 
The form of construction is shown in the 
accompanying sketch. 
= This photograph shows the pole line 
running in the swamp before the method 
of supporting the poles was changed. The 
appearance after the change was altered 
only by the support being placed on the 
other side of the pole and the pile which 
shows in the photograph being cut off. 


The Convention of the Canadian 
Electrical Association. 


The following programme was an- 
nounced for the thirteenth annual con- 
vention of the Canadian Electrical Asso- 
ciation, June 10, 11 and 12. The head- 
quarters of the association was the King 
Edward Hotel, Toronto. 

Wednesday, June 10—10 a. M., meet- 
ing of the executive committee; 11 A. M., 
opening of convention in Assembly Hall, 
King Edward Hotel, address of.welcome 
by the. Mayor of Toronto, president’s ad- 
dress, reading of minutes, reports of sec- 
retary-treasurer and committees, general 
business, paper on “Long-Distance Trans- 
mission,” by Mr. Paul M. Lincoln, of 
Pittsburg, Pa., question box. 

Thursday, June 11—10 a. m., reading 
of the following papers: “Individual 
Electric Drive and Its Relation to the 
New Shop Methods,’ by Mr. R. T. 
Lozier, Cincinnati, Ohio; “Some Points 
Relating to Submarine Power Cables,” 
by Mr. G. H. U. Holman, Quebec. At 2 
p. M. the following papers were to be read: 
“Single-Phase Alternating Motors as a 
Means of Increasing Station Earnings,” 
by Mr. W. A. Layman, St. Louis, Mo.; 
“Transformers for High-Voltage Trans- 
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mission Lines,” by Mr. J. W. Farley; the 
remainder of the session to be devoted 
to general business and the question box. 

Friday, June 12—Selection of place of 
next meeting, election of officers, unfin- 
ished business. 

The following social features had been 
arranged: On Wednesday, June 10, at 4 
P. M., a tally-ho drive to points of interest 
in the city, by courtesy of the Canadian 
General Electric Company; at 8 P. M. of 
same day, an excursion by special 
steamer and band concert at Toronto 
Island. On Thursday, June 11, at 4 
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P. M., visit by special cars to the works of 
the Canada Foundry Company, by cour- 
tesy of the company, and at 9 P. M., an- 
nual association dinner, King Edward 
Hotel. 


A Precaution in the Use of 
Connectors. 

When concentric connectors are used 
they must be constructed so that they 
can not be readily short circuited by 
a piece of metal, such as a pin or a metal 
pencil case. Clearance should be such 


that an arc can not be started if the con- 
nector is pulled out at the time that the 
current is flowing. The insulation used 
between opposite poles should. be such that 
it will not readily break or chip. 
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The Exhibit of the Holophane Glass from five inches in diameter to eighteen is concealed inside an ordinary Edison E 
Company. inches in diameter, fitting all size holders base. This mechanism turns the light up | i E 

The Holophane Glass Company, 15 from one and one-half inches to six and and down from the big to the baby fila- ee 
East Thirty-second street, New York ment at irregular intervals. Each lamp 'p aund § 
city, had an attractive exhibit at the Audi- is an independent unit, and APRON its Tii 
torium Hotel, Chicago, during the con- own time card making a kaleidoscopic beat 
vention of the National Electric Light effect. With these lamps an endless variety a 
Association. A large number of attend- of movements may be secured, differing E a 
ants at the convention visited this exhibit, entirely from the rotation or regular Tes atic 
many of them several times. The com- operation of the circular flasher. One a 
pany had a room fitted with samples of of the important features of these lamps n 
all its Holophane globes and “Pagoda” for advertising display lies in the fact : 
prismatic reflectors, amounting to some- that one of the filaments is always il- ae 
thing over 200 different sizes and shapes luminated, not leaving the sign dark at To 
for all sorts of artificial lights. A tem- any time. in 
porary popular photometer was erected at nae ieee, 
one end of the dark room, where the effi- Two-Kilowatt Dynamo. ies: 
ciency of Holophane glass globes was PRisMaTIC REFLECTOR. A great many electrical machines of ie 
demonstrated, comparison being made one-eighth inches. They are made in al] ™oderate size are installed under condi- sy an 
shapes, and will be placed on the market a i aac 
during the coming season. There is ab- Pes, 
solutely no silver, paint or amalgam used rs 


on these reflectors, and the original effi- 
ciency is permanent throughout the life 
of the material. 

The company was represented by V. R. 
Lansingh, H. M. Lauritzen, E. H. 
Tourey, H. D. Howe and R. J. Holden, 
and the encouraging and flattering com- 
ments made by those who visited the dis- 
play, assured the company of the increas- 
ing popularity of its material. 


IIOLOPHANE GLAss SPHERE. 


with both ordinary glass and bare lights. 
The photometer was stationed at one end 
of the room, divided by a partition, lights 
being on each side, so that the actual 
lighting result of a Holophane globe, as 
against a number of other lights, could 
be judged by the eye, without the neces- 
sity of any scientific measuring instru- 
ments. 

The company distributed a souvenir in 
the shape of neat cardboard boxes con- 
taining three samples of its best-selling 
upright and pendent Holophane scientific 
glass globes and “Pagoda” prismatic re- 
flectors. These were given away to every 
representative of an electric manufactur- 
ing company or electric light plant. The 
“Pagoda” prismatic reflectors attracted a 
great deal of attention, owing to the fact 
that they are of newer design, and possess 
a very high concentrating power of light. 
The “Pagoda” reflectors come in sizes 


> 
Self-Flashing Sign Lamps. 
The Phelps Company, of Detroit, Mich., 


has developed a new sign lamp which is 


PRISMATIC REFLECTOR. 


possessed of considerable novelty. The 
filaments are of the well-known “Hylo” 
type which this company manufactures, 
arranged to give one and sixteen, one and 
eight, or eight and sixteen candle-power. 
The mechanism for operating the flasher 


Two-KttowatTr DYNAMO. 


tions where they receive very little skilled 
attention. Inexpert persons have the 
handling of apparatus of this size to a 
greater degree than with machines of 
larger capacities. It is necessary, there- 
fore, with machines of small size that the 
parts be assembled with great simplicity, 
and with the minimum of necessary ad- 
justment. At the same time, the condi- 
tions require that the machines should be 
thoroughly well built, both mechanically 
and electrically, in order that they may 
stand injury, to say nothing of accidental 
abuse. 

The accompanying illustration shows 4 
two-kilowatt dynamo which is one of a 
line of machines ranging from one-half 
kilowatt to twenty kilowatts which 18 
being made by the Hobart Electric Manu- 
facturing Company, of Troy, Ohio. The 
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company states that these machines have 
been made as strong and simple as is con- 
sistent with good engineering practice. 
In order to avoid trouble under continu- 
ous heavy service or adverse conditions, 
the line has been rated very conserva- 
tively, and is, therefore, not only capable 
of giving the rated output continuously 
without distress, but the machines will 
also stand severe temporary overloads, 

The construction is of the conventional 
multipolar type, with radial pole-pieces 
mounted in a circular frame, both frame 
and pole-pieces being of Tropenas steel. 
This particular steel has been selected be- 
cause of a series of exhaustive tests which 
has shown it to be well fitted for this 
service, and because of a peculiar process 
ensuring uniform quality of metal of high 
permeability. 

In most of these machines the pole- 
pieces are cast separately from the frame 
and bolted to the same. The seats for the 
pole-pieces are turned concentrically with 
the shaft, and give a joint of low mag- 
netic resistance. 

The field coils are layer-wound, and are 
of circular cross-section. Before being 
placed on the pole-pieces they are care- 
fully insulated, and are so strengthened 
as to resist severe strains due to the sud- 
den breaking of the field circuit or to any 
outside impressed force. 

The armature has been the subject of 
great care, both in design and construc- 
tion. These armatures are of the ironclad 
type. The coils are form-wound, and 
thoroughly insulated before being placed 
in the slots. These slots are previously 
additionally insulated to receive the coils. 
The commutator is of liberal construction, 
and so designed as to reduce heating of 
this part of the machine and presenting 


a large surface for wearing strain. 

n the construction of these machines a 
novel feature is introduced in the design 
of the bearings. These are large, self- 
aligning, and, in addition, have a special 
adjustment for centering the armature 
with the magnetic centre of the frame. 
lhe parts are all made to jigs and tem- 
plets, the turning is done true to gauge, 
and the building ensures correct fitting 
of all the parts, 


=. 


Direct-Current Motors. 

The accompanying illustrations show 
two views of the type “B” direct-current 
motor made by the Bullock Electric 
Manufacturing Company, Cincinnati, 
Ohio. This line of motors has been built 
with the idea of supplying a strictly first- 
class and up-to-date, though moderately 
priced, motor. The line is built in sizes 
ranging from one herse-power to ten 
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horse-power in slow speeds, and from two 
horse-power to fifteen horse-power in 
moderate speeds. The machines are made 
with either open or enclosed ends, as de- 
sired. The enclosed motor is dust and 


moisture-proof, and is adapted for serv- . 


ice in places where the use of an open 
motor would be prohibited. The ma- 
chines are designed to be installed either 
upon the floor, ceiling or side wall. 

The motor frame is of cast steel, cylin- 
drical in form, and of comparatively large 
diameter, providing ample room for field 


21¢-HorsE-PowER MOTOR. 


coils and accessories, as well as good ven- 
tilation and large radiating surface. Lami- 
nated poles, bolted through the yoke, are 
used, and, in erecting, great care is used 
to have these accurately spaced. — Ex- 
tended tips on the pole-pieces are utilized 
to hold the field coils in place, and assist 
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The armature core is laminated and is 
built up from thin sheet steel. The discs, 
after being annealed, are japanned, and 
assembled directly on the shaft. They 
are held firmly together between two mal- 
leable iron end-pieces which act as sup- 
ports for the armature coils. Air ducts 
for ventilating the core and windings are 
provided by inserting ventilating plates 
at regular intervals. The armature coils 
are made of copper wire, machine formed, 
and are insulated with a double wrapping 
of oiled muslin and taped throughout 
with one-half lap linen tape. The coils 
are tested during the process of winding, 
so as to detect any possibility of a short- 
circuit in the coils of the completed arma- 
ture. The manufacturer states that this 
insulation will stand a puncture test of 
from 3,000 to 4,000 volts alternating. 
The windings are led into the slots of the 
armature core, and are held firmly in 
place by band wires on the smaller sizes; 
and on the six horse-power and larger 
sizes, these windings are bound in place 
by seasoned hard-wood wedges. 

The commutator bars or segments are 
made from pure hard-drawn copper, of 
ample length and wearing depth. The 
mica insulation used between the seg- 
ments is from selected stock of uniform 
hardness, and wears evenly with the cop- 
per segments. The armature conductors 
are soldered directly in the slots of. the 
segments. 

The brush-holder mechanism is simple 
in construction. It is arranged for car- 
bon brushes of the reaction type, and is 
attached to wooden blocks which are fas- 
tened to babbitted seats on the end hous- 


ings. 


714-HorsE-PowER MOTOR DISASSEMBLED. 


in the distribution of the magnetic flux 
in the air-gap. The end housings on the 
open motors are made as open as possible, 
and consistent with firmness and strength. 
All commutator end housings are pro- 
vided with seats which are machine 
finished to receive the sheet-iron covers 
used on the enclosed motors. All leads 
are brought out through a porcelain 
bushing extending from the top or side 
of the frame, and babbitted into 1t. This 
porcelain also serves as a connecting 


board. 


The brush, itself, is provided with an 
attachment which prevents it from drop- 
ping out of the holder when released 
from the pressure of the brush-holder 

m. 

a bearings are a part of the cast- 
iron end shields which are bolted to the 
frame. By turning these end shields 
around, the motor can be arranged to 
operate on the side wall or ceiling. Oil 
wells and revolving rings provide auto- 
matic lubrication, and cool running is en- 
sured by liberal] bearing surfaces. 


872 


Alcohol as Fuel for Internal Com- 
bustion Engines. 

Tests made by C. W. Weiss, at the 
Mietz & Weiss Engine Works, 128 to 
138 Mott street, New York city, with 
Cuban and Brazilian cheap alcohol as fuel 
in the standard kerosene engine made at 
this works, are reported by the company 
to be entirely satisfactory. The object 
was to substitute alcohol for kerosene, the 
former being cheaper and more readily 
obtained in Cuba and South America, 
where many of these machines are being 
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Fia. 1.—Cast Grip RurostaT, COMPLETE AND WITH COVER REMOVED, 
SHOWING RADIAL ARRANGEMENT OF UNITS. 


exported. It is stated that a mixture of 
four pints of alcohol and two pints of 
water develops four horse-power for one 
hour. The mixture of alcohol varies, 
however, with the quality of the former, 
being limited by the practical degree of 
compression prior to combustion. The 
specific gravity of the mixture is 0.9. 
That of the pure alcohol was 0.794. 


The Exhibit of G. M. Gest. 

Mr. G. M. Gest, conduit contractor, 
New York and Cincinnati, during the 
convention of the National Electric Light 
Association, at Chicago, exhibited at the 
Auditorium Hotel a number of special- 
tics in the way of cable racks, conduit 
terminals and other devices for im- 
proving ‘and perfecting cable construction 
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in the manholes of an underground sys- 
tem. 

The cable rack, which is built on en- 
tirely new lines, is capable of supporting 
any number and size of cable, being 
male in three standard sizes, from one to 
five feet long, as the construction may re- 
quire. The brackets for this rack are 
adjustable to any angle, and this is an 
important feature in placing the cables in 
difficult positions in the manholes. Both 
the rack and the holders are made of ¢s- 
pecially heavy galvanized iron, and there 
is little chance of 
corrosion or de- 
terioration. An im- 
portant feature of 
these racks is that 
they are set flush 
with the brickwork, 
being built in such 
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a manner that they 
occupy practically 
no additional space 
in the manhole. 
There were also 
on exhibition sev- 


eral of the new 

enameled terminal 

brick, the patents for whieh have 
just been allowed. These are claimed 
to be an improvement over the 
terminal device recently placed on 
the market. The advantage of this 


particular type of terminal is said to be 
its capability of rigid adjustment to either 
a small or large conduit run, provision 
being made for necessary corner pieces, 
to meet any possible combination or ar- 
rangement of ducts. These terminals are 
being used extensively on several large 
installations, especially at Louisville, Ky. ; 
Cincinnati, Ohio, and Boston, Mass., and 
the demand for them is rapidly growing. 

A new mandrel for cleaning and rod- 
ding duets was shown which possesses 
nany features of merit. 


A new type of automatic self-cleaning 


panying illustrations. 
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trap for sewer connection with a novd 
back-water valve, was exhibited. This is 
made in all sizes, and is already on the 
market. 


Mr. Gest was represented at the con- 


vention by Mr. W. T. Jackson, of Cin- 


cinnati, and Mr. F. C. Mott, of New 
York. 
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| Cast Grid Rheostats. 
= The Stanley Electric Manufacturing 
Company, of Pittsfield, Mas., is placing 
on the market a rheostat, the features. of 
which are readily shown in the accom- 
In this rheostat 
resistance units are directly connected to 


the contact studs. This obviates the use of . 


soldered contacts, set screws, or any such 


combination, and also entirely obviates 


the use of connecting wires. 
This rheostat consists of fifty to sixty 


Fig. 2.—ReEsisTaANce UNIT. 


iron grids, radially arranged, as shown 
in the lower part of Fig. 1. This ar- 
rangement results in an exceedingly 
simple and compact mechanical con- 
struction. Each unit, as shown in Fig. ?, 
is formed with a projection extending al 
such an angle from the plane of the umt 
proper as to permit direct-connection 
with the next unit. : 

A contact stud passes through two ad- 
joining units, furnishing electrical con- 
nection between them and supporting 
them in place, at the same time sup- 
plying a contact surface for the contact 
arm. Each unit is thus firmly fastened 
by two studs or bolts to the substantial 
slate slab through which the studs pass. 
A corresponding slate slab on the other 
side provides additional support to the 
units, resulting in a rigid outfit. The 
whole apparatus is mounted in 8 sub- 
stantial-and well ventilated iron case. 

The resistance’ units of such 
shape ae to furnish the best possible 
radiating and convective surface. The 
contact arm is very broad, giving & 8% 
contact surface and permitting a 1 
dissipation of heat. The chief merit 0 
the apparatus is claimed to he its absolute 
freedom from weak points and the practi- 
cally indestructible nature of its 
elements. 


i 


Decorativ 
| Faun very 
resent lal 
See has | 


arsa 


June 13, 1903 


Decorative and Sign Lighting. 

Within very recent times, the use of in- 
candescent lamps for decorative and sign 
lighting has grown to proportions which 


Burtpinc, New York City, DEcoRATEV witH ELECTRIC LIGATS. 


can hardly be imagined. Not only does 
this apply to advertising effects, but the 
ingenuity or artistic ability of the engi- 
neer is taxed to its limit to provide proper 
installations for church, theatrical and 


- Mr. ArthprsWill- ` 


private aca 
lams, of fhe New York Edison Company, 


presented, in an able report made to the 


twenty-sixth annual convention of the 
National Electric Light Association, a 
concrete idea of the wonderful effective- 
ness of the incandescent lamp in produc- 


ing illuminating effects, the report being . 


supplemented by a collection of beautiful 

pictures portraying this accurately and 

comprehensively. TE 
The accompanying illustrations have 


been selected from among the engravings 


CEILING AND WALL DECORATIONS, CONSISTING OF SMILAX, 
FERNS AND ELECTRIC LIGHTS. 


which supplemented Mr. Williams’s re- 
port as typical of what may be accom- 
plished with the use of the “Elblight” 
System which is installed by the Elblight 


boards, the lamps are 


cover, underneath which 


matter where the lamp 


any letter or of any de- 
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Company of America. The Elblight sys- 
tem consists of twin conductors and elec- 
tric lighting boards. The conductors are 
so arranged that they may be draped or 
intertwined in any fash- 
ion, the lamp unit being 
furnished with two 
sharp copper terminals, 
which, upon being stuck 
into the twin con- 
ductors, completes a 
lamp circuit. Small in- 
candescent lamps with 
frosted bulbs of vari- 
ous colors are used, 


and the flexibility of 
this system renders it 
applicable to any posi- 
tion. 


With the lighting 


stuck into an insulating 


is a series of conductors 
so arranged that no 


terminals are inserted 
a circuit is closed. This 
renders the tracing of 


sign very easy, and, 
with the flexibility of 
the twin conductor sys- 


tem, allows of a very 
extensive use for all 
forms of display. 
The headquarters of 
the Elblight Company 
of America are at 114 
West Thirty - second 
street, New York city. 
At the recent con- 
vention of the . Na- 
tional. Electric. Light 
- Association, in Chi- 

cago, the Elblight 
Company was represented by Mr. Russell 
Spaulding, president; Mr. E. H. Abadie, 
general manager, and Mr. J. Allen Haines, 
western manager. The company had ite 
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exhibit in the parlors of the Auditorium 
Hotel. 


The South Parlor was handsomely 


decorated with “Elblight” cable and “Elb- 
light” miniature lamps of many colors, 
festooned and all covered with a profusion 
of greens. Portiéres of “Elblight” cable 
and lamps covered with greens were in the 
doorways and lent to the reception to the 
delegates, ladies and members, a festive 
appearance. There were also exhibited 
some decorations, consisting of portiéres 
and flags, together with a large collection 
of photographs showing the many impor- 
tant and artistic decorations made 
throughout the country with the “Elb- 
light” system, and an aquarium with 


A Home ALTAR FOR WEDDING CEREMONY. 


“Elblight”. cable and a lamp burning 
under water. The lamp shown had pre- 
viously been burning continuously under 
water for over three months without de- 
terloration. 
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The Kellogg Switchboard and 
Supply Company. 

The Kellogg Switchboard and Supply 
Company announces that suit was begun 
last Friday by the minority stockholders 
which wik be contested. The president of 
the company, Mr. W. L. De Wolf, is 
authority for the statement that the busi- 
ness of the company will be continued, all 
contracte will be fulfilled and additional 
apparatus furnished as required; that 
bonds will be furnished to its customers 
for the fulfilment of its contracts and fur- 
nishing additions the same as heretofore. 
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DOMESTIC AND EXPORT. 

EXTENSIVE IMPROVEMENTS FOR PACIFIC TELEPHONE 
SYSTEM—It is announced that the Pacific States Telephone and 
Telegraph Company is preparing to expend $1,500,000 during the 
next twelve months in rebuilding its plant, and it is proposed to 
put the local establishment on a basis to accommodate 100,000 sub- 
scribers. It is stated that President John I. Sabin, who recently 
returned from Chicago, has determined upon these improvements, 
which will include new buildings or large additions to all the ex- 
changes, new and improved switchboards and exchange connec- 
tions, and new telephones of the most modern type. 


NEW POWER AND WATER COMPANY—A new company, to 
be known as the Glenville Power and Water Company, has been 
organized in Greenwich, Ct., with a capital of $10,000,000. It is 
expected that the legislature will pass a resolution, now pending, 
incorporating it. The company seeks a franchise to supply water 
to Greenwich, Ct., Rye, Harrison and Mamaroneck, N. Y., as well 
as to generate and distribute electricity throughout these and other 
sections for public and private use. The charter confers large 
powers of eminent domain in securing land for water-shed and 
reservoir purposes. William J. Tingue, Nathaniel Wetherell and 
Henry H: Adams are the incorporators. 


A MORTGAGE FOR $20,200,000—A chattel mortgage for $20,- 
200,000, given by the Public Service Corporation to the Fidelity 
Trust Company, has been filed in the county register’s office in 
Newark. N. J., covering all stock of the United Electric Company 
and the trolley companies turned over to the new corporation re- 
cently in accordance with the merger proposition. The number of 
shares of stock is enumerated as follows: North Jersey Street Rail- 
way Company, 138,069; Jersey City, Hoboken & Paterson Street 
Railway Company, 200,000; Elizabeth, Plainfield & Central Railway 
Company, 89,019; United Electric Company, 181,469. The mort- 
gage was executed on June 1, and was given to guarantee the pay- 
ment of the interest-bearing securities awarded to holders of stock 
who surrendered their shares to the new corporation. 


INTDBRSTATE TRACTION MERGER—The Indianapolis North- 
ern and the Union Traction Company nave effected a consolidation 
involving a capital of $8,500,000 and nearly 300 miles of electric 
interurban lines. Of the capital stock $5,000,000 represents that of 
the Union Traction Company, and $3,500,000 that of the Indian- 
apolis Northern. The headquarters of the new company will be 
at Anderson, Ind., and the present directors of the Union Traction 
Company will continue in authority until new directors are elected 
at the stockholders’ meeting. It is said that the merger of the 
Indianapolis Northern and the Union Traction Company is the 
first step in the general consolidation of all the Indiana traction 
lines. The lines from Marion to Fort Wayne, from Logansport to 
Chicago, and from Anderson to Newcastle, all of which will be 
completed during the year, will later be included in this syndicate. 


A line from Logansport through Kokomo and Marion will also be 
built in the near future. 


PENSION FOR OLD EMPLOYES—Announcement has been 
made of the intention of the Postal Telegraph-Cable Company to 
institute at an early date a pension system for the benefit of old 
employés needing aid. The provisions of the plan are set forth 
in the circular which has been issued by the management of the 
company to the employés. It was the earnest desire of the late 
President John W. Mackay that some provisions should be made 
by the company for the benefit of faithful employés who had grown 
old in the service, and whose usefulness had been impaired by age 
or misfortune. After long and careful consideration, the manage- 
ment, while it has not been able to formulate a systematic plan of 
pensions, has authorized the following announcement: “Any em- 
ployé of the Postal Telegraph-Cable Company who has been con- 
tinuously in its service for a period of fifteen years, and who, 
through no-indiscretion of his own, has become incapacitated for 
work, may apply for relief to the person under whose immediate 
direction he is employed. Upon the recommendation of such per- 
gon and of the superintendent of the district in which the employé 
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is located, and with the approval of the general superintendent 
of the division and of the executive committee, such employé may 
be allowed in monthly payments an amount not exceeding twenty 
per cent of the regular salary pertaining to his position. In the 
case of an employé who has been more than fifteen years in the 
continuous service of the company, an additional three per cent 
may be allowed for each additional year of service up to twenty- 
‘ive years, making the maximum allowance fifty per cent.” 


NEW INDEPENDENT TELEPHONE DEVELOPMENTS—A 
number of independent telephone companies have been for some 
time, it is announced, making provision for considerable develop- 
ment in several cities in Pennsylvania, New Jersey and Maryland. 
A new company to be known as the Interstate Telephone Company 
has completed arrangements, whereby it will control to a certain 
extent the independent companies of three states at least. The 
companies interested are the Atlantic Coast Telephone Company, the 
Keystone Telephone Company, of Philadelphia, the Pittsburg & 
Allegheny Company, of Pittsburg. and a number of smaller sub 
sidiary companies that have established exchanges throughout New 
Jersey and Pennsylvania. It is the intention of the Interstate Tele- 
phone Company to begin construction of trunk lines connecting 
Millville, Vineland, Bridgeton, Ocean City, Tuckahoe, Cape May 
Court House, Mays Landing, Egg Harbor, and a number of smaller 
cities which have independent exchanges. It is also stated that 
within a short time trunk lines will be built to Philadelphia 
through Camden, and through that city will connect with Altoona, 
Baltimore, Pittsburg, Wheeling. Braddock and other points in west- 
ern Pennsylvania. Ohio and West Virginia. Connection will be 
made with Richmond, and from that point other trunk lines will 
radiate to different points south and west.. The parent company 
in New Jersey will be the Interstate Telephone Company. In Penn- 
sylvania, in the western section, it will be the Pittsburg & Alle 
gheny company. The parent company will transfer to the Atlantic 
Coast company a certain proportion of stock. The Atlantic Coast 
company will give in return an equivalent proportion of local 
stock. Similar arrangements will be made with the other companies. 


LIGHTING AND TRACTION CONSOLIDATION—The United 
Gas Improvement Company, it is announced. has acquired interest 
in gas and electric companies in Delaware, Montgomery and Ches: 
ter counties, Pennsylvania, and will merge all the companies ur 
der the name of the Merion & Radnor Gas and Electric Company, 
with a capital of $1.000,000. Samuel T. Bodine, second vice-presi- 
dent of the United Gas Improvement Company. is to be president 
of the new company, which is to be subsidiary to the present cor 
poration. The necessary merger papers were filed in the state de- 
partment at Harrisburg recently. The Unitcd Gas Improvement owns 
the gas and electric companies at Ardmore, Haverford, Bryn Mawr, 
Rosemont, Villanova. Wynnewood, Llanerich and Narberth. The 
other companies which are said to have been absorbed are the 
Lower Merion Gas Company, Wayne Electric Light Company. Peo- 
ples Gas Company, of Delaware County, Radnor Township 
Light Company, Radnor Township Heat Company. Eastown 
Township Light Company, Eastown Heat Company, and UP 
per Merion, Haverford Township, Newtown Township, Rad- 
nor Township, Eastown Township, Tredyffrin Township, and 
Willistown Township Electric Light companies. It is also stated 
that a deal of great import to the American Light and Traction 
Company, of Detroit, Mich., is pending, in which it is probable that 
the United Gas Improvement Company will take over the following 
companies included in the former corporation on a ninety-nine 
year lease: Western Gas Company, of Milwaukee; St. Paul Gas 
Light Company, of St. Paul; Grand Rapids Gas Light Compan”. 
of Grand Rapids; St. Joseph Gas Company, of St. Joseph, Mo: 
Madison Gas and Electric Company, of Madison, Wis.; Binghamton 
Gas Works Company, Binghamton, N. Y.; Southern Light and Trac- 
tion Company, of San Antonio, Tex.; Consolidated Gas Company 
of New Jersey, of Long Branch, N. J. These are all in the group 
of McMillan companies, and the president of the American Light 
and Traction Company is Emerson McMillan, of New York. 
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June 13, 1903 


ELECTRICAL SECURITIES. 

Although the low level which has been reached in market values 
is in some instances considerably below that of 1901, when it wag 
thought that the bottommost condition had been reached, the feel- 
ing which was existent at that time is nowhere evident just now. 
While securities are admittedly lacking in the apparent ability 
to recuperate, and the ruling prices have persistently declined, the 
lack of apprehension on the part of those whom a serious sag in 
values would injure to the greatest extent proves that the stability 
of the market, at least, is certain. The same element is still hold- 
ing for a radical change of front in the condition of the market, 
and with the persistent declines, this element feels more surely the 
approaching of the turning point in market affairs. 

The prolonged drought in the East and the extensive floods in 
the southern-central and western-central states have complicated 
crop predictions, and the labor troubles have also had an influence 
in shaping supply and demand. Notwithstanding these untoward 
fac.ors, the continued note of prosperity which is very evident 
from every quarter is an assurance that it will take a greatly 
augmented list of catastrophes to bring about any serious economic 
depression. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 6. 


New York: Closing. 
Brooklyn Rapid Transit................. 57% 
Consolidated Gas....... cc cee eee ces 194 
General Electric. . 0.0... cc cee cece eee eee e LIT 
Kings County Electric................... 200 
Manhattan Elevated................ cee 136% 
Metropolitan Street Railway.............. 127% 
New York & New Jersey Telephone....... 162 


Westinghouse Manufacturing Company.... 196 


The directors of the Commercial Cable Company have declared 
the regular quarterly dividend of 2 per cent, payable July 1. Books 
close June 20 and reopen July 2. 

A dividend of $2 per share will be paid on July 15 to stockhold- 
ers of the General Electric Company of record at the close of busi- 
hess on Saturday, June 20, 1903. 

The Interborough directors have taken action on the Manhattan 
Elevated Railway dividend, payable July 1, and have authorized 
the declaration of a quarterly dividend of 1% per cent, or at the 
rate of 6 per cent for the year, with an extra dividend of 1 per cent 
if earned at the end of the year. Books will close June 12. 

The regular quarterly dividena of 134 per cent on the stock of 
the Metropolitan Street Railway Company is payable July 15. 
Books close June 24 and reopen July 16. 

boston: 


Closing. 
American Telephone and Telegraph...... 149% 
Edison Electric Illuminating............ 225 
Massachusetts Electric..........ccseeeees 82 
New England Telephone................- 135 


Western Telephone & Telegraph preferred 91 


The stockholders of the Edison Electric Illuminating Company 
of Boston at a special meeting voted to increase the capitalization 
of the company from $8,635,500 to $9,499,100 by issuing 8,636 new 
Shares of stock. 

The gross earnings of the Boston Elevated Railway Company 


for May were almost $1,050,000, the largest in the history of the 
company, 


Philadelphia : Closing. 
Electric Company of America............ 84 
Electric Storage Battery common........ 61 
Electric Storage Battery preferred....... 61 
Philadelphia Blectric............-cceeees 614 
Union Traction.......esesssosseseeseses. 46 
United Gas Improvement........ssseses.. 8934 


The directors of the Union Traction Company have declared & 
second semi-annual dividend of 1% per cent. The terms of the 
lease by which the Philadelphia Rapid Transit Company absorbed 
the Union Traction Company last July were that for the first two 
years a dividend of 3 per cent was guaranteed; the next two, 4 
ber cent; the next two, 5 per cent, and 6 per cent thereafter for 
the remainder of the 999 years. . 


Chicago e Closing. 
Chicago Telephone.........ssssecesesses. 140 
Chicago Edison Light..........-.+-e+eee- 148 
Metropolitan Elevated preferred......... 67 
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National Carbon common............... 24 
National Carbon preferred............... 94 
Union Traction common................ 4i4 
Union Traction preferred............... 30 


South Side Elevated in May showed an average of 82,884 pas- 
sengers daily, an increase of 9 per cent. 

Metropolitan Elevated for May carried an average of 109,330 
passengers daily, an increase of 3,531. 

Northwestern Elevated Company’s daily average of passengers 
was 66,990 for the month of May, an increase of 3,791. 

PERSONAL MENTION. 

MR. JACOB CLOOS, 1010 Pabst Building, Milwaukee, Wis., is 
the consulting engineer for the city council of Milwaukee. The 
council is considering the installation of a municipal electric light 
plant for street and commercial lighting, in conjunction with the 
new waterworks system. 


MR. H. J. MINHINNICK, formerly electrical engineer for the 
Cedar Rapids & Marion Telephone Company, Cedar Rapids, Iowa, 
has been placed in charge of the new Chicago office which has been 
established by the New Haven Novelty Machine Company, of New 


Haven, Ct. Mr. Minhinnick is the western representative of the 
company. 


MR. JOSEPH WETZLER, president of the Electrical Engineer 
Institute of Correspondence Instruction, New York city, 1s making 
a trip to Europe, where he intends to spend a vacation of several 
months in Continental travel with his family. Mr. Wetzler was 
formerly editor of the Electrical Engineer, and resigned this posi- 
tion to become president of the Correspondence Instruction School 
several years ago, where he has been remarkably successful. 


MR. HAROLD McGILL DAVIS, advertising manager of the 
Sprague Electric Company, New York city, was married on Wed- 
nesday, June 3, to Miss Grace Inez Barrett. The wedding cere- 
mony took place at the home of the bride’s parents, at Saratoga, 
N. Y., the ceremony being performed by the Rev. Milton S. Little- 
field, of New York. Mr. Davis and his wife will make an extended 
wedding trip, which will include visits to Lake George, Lake 
Champlain and Boston. 

OBITUARY NOTICE. 

MR. HENRY G. MORSE, president of the New York Shipbuild- 
ing Company, Camden, N. J., was stricken with apoplexy in New 
York city, at 2.30 Tuesday afternoon, June 2. Mr. Morse had en- 
tered the private office of Mr. J. P. Morgan, in Wall street, and 
while there was taken ill, He was removed to the Astor House, 
and was unconscious on reaching the hotel, dying fifteen minutes 
later. Mr. Morse was born in Poland, Ohio, April 10, 1850. He was 
graduated from the Rensselaer Polytechnic Institute, of Troy, in 
1871, and became an engineer in the service of the Pennsylvania 
Railroad. In 1873 he became attached to the Wrought Iron Bridge 
Company, of Canton, Ohio, remaining with this company for five 
years. After this ne was a partner in the Morse Bridge Company, 
of Youngstown, Ohio. After being for nine years president of the 
Edgemoor Bridge Works, of Wilmington, Del., Mr. Morse went 
into shipbuild.ng. He was president of the Harlan & Hollingsworth 
Company, of Wilmington, until 1898, when he began the organi- 
gation of the New York Shipbuilding Company. Mr. Morse was 
prominent in New York city affairs, and was a member of many 
clubs, among them the Union League, the University Club, the 
Rensselaer Polytechnic Institute Alumni Association, the Ameri- 
can Society of Civil Engineers, the Engineers’ Club, and the 
American Institute of Mechanical Engineers. 

NEW INCORPORATIONS. 

READING, MICH.—The Camden Rural Telephone Company. 

$10,000. 


DES MOINES, IOWA—The Ocheyedan Automatic Telephone 
Company. $6,000. 

DETROIT, MICH.—Clark Electric Company. $25,000. Incor- 
porators: William C. Clark, George E. Clark, James Clark and 
Gowan Clark. 

ALBANY, N. Y.—The People’s Illuminating Company. $25,000. 
Directors: C. C. Freeman and H. C. Eldert, of Brooklyn, and W. L. 
Freeman, of New York. 

ALBANY, N. Y.—The Corporate Electric Company. $300,000. 
Directors: Harold S. Recknagel, Harold C. Vaughan and Walter L. 
Worrall, of New York, and C. C. Freeman and Henry C. Eldert, of 
Brooklyn. 
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ELECTRIC RAILWAYS. 


MOLINE, ILL.—The directors of the Interurban road have de- 
cided to increase the capital stock from $125,000 to $200,000. 


MALCOLM, NEB.—The Glen Oak & Prospect Heights street- 
car line has been sold to the Central City Company for $300,000. 


LOS ANGELES, CAL.—It is asserted here that Senator W. A. 


Clark has purchased the traction company, the consideration being 
$450,000. 


LOCKPORT, N. Y.—It is stated that the International Railway 


Company will build a large power-house in this city, work to com- 
mence at once. 


WILKESBARRE, PA.—The Wilkesbarre & Wyoming Valley 


Traction Company will, it is stated, expend $200,000 on improve- 
ments during the coming year. 


COLUMBUS, OHIO—The Dayton Southwestern Traction Com- 


pany, of Dayton, has been incorporated with $10,000 capital, to 
build a line from Dayton to Camden. 


NEW LEXINGTON, OHIO—The Perry Electric Company has 


been incorporated to build an electric railway from this city to 
Zanesville. The capital is $1,000,000. . 


UTICA, N. Y.—The last link in the through line of the Utica 
& Mohawk Electric Railroad between Rome and Little Falls, a 
distance of thirty-seven miles, has been opened. 


SHEBOYGAN, WIS.—The Sheboygan-Elkhart Interurban Com- 
pany has applied for an increase of its capital stock from $250,000 
to $750,000. Grading has already been begun on the line. 


CINCINNATI, OHIO—The directors of the Eastern Ohio Trac- 
tion Company have decided to sell bonds to the amount of $500,000, 
the proceeds to be expended for extensions and improvements. 


CAIRO, ILL.—The Cairo Electric and Traction Company has 
been organized with a capital of $150,000, and will take over the 
business of the two companies operating in that city at present. 


SHARON, PA.—The East End Street Railway Company has been 
successfully financed, and the building of the road between here 


and West Middlesex is assured. The company is capitalized at 
$500,000. 


ORION, ILL.—Promoters of the electric road to connect 
Kewanee, Cambridge and Geneseo, state that the road will be 


built this summer. It will serve a population of 40,000, and will 
cost $850,000. 


COALPORT, PA—The Northern Cambria Railway Company, 
with a capital of $126,000, will build a trolley line to connect Pat- 


ton, Hastings, St. Boniface, Barnesboro, Spangler, St. Benedict, 
Bakerton and Carrolltown. 


PLATTSVILLE, WIS.—The Iowa, Illinois & Wisconsin Interur- 
ban Railway Company has been organized with a capital of $750,- 
000. The company will build an electric line from Dubuque to 
Plattsville, a distance of thirty miles. 


MONTREAL, QUEBEC—The Ontario Electric ' Railway has 
practically decided to develop power by means of a dam at Glen 
Miller, on the Trent River, seven miles from Trenton. The in- 
stallation at that point will cost $20,000. 


ALBANY, N. Y¥.—The Lake Keuka & East Side Railroad Com- 
pany has filed a certificate of incorporation with the Secretary of 
State. It plans to run an electric road from Penn Yan, Yates County, 
to Keuka, Steuben County. The capital is $130,000. 


GLENS FALLS, N. Y.—It is announced that the Hudson Val- 
ley Railway Company has acquired the property and franchises 
of the North River Railway Company, which was organized to 
build an electric road from Saratoga to Glens Falls. `` 


WINCHESTER, ILL.—At a special meeting of the city council 
a franchise was granted to the Jacksonville Traction Company, 
which will operate an electric line between Winchester and Jack- 
sonville. The line must be in operation by January, 1905. 

PITTSBURG, PA.—Surveys for the extension of the Kittanning 
& Ford City Street Railway Company’s line from Wick Borough to 
Mossgrove, have been completed, and work will be pushed as rapidly 
as possible. The entire improvement will cost more than $100,000. 


PHILADELPHIA, PA.—It is reported that the American Rail- 
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ways Company has purchased the entire capital stock and all the 
bonds of the Tyrone Electric Railway and Tyrone Electric Light 


and Heat Company, of Tyrone, Pa., $300,000 changing hands in the 
deal. 


WESTFIELD, N. Y.—Willis H. Tennant, of Mayville, acting as 
attorney for the Westfield, Mayville & Chautauqua Motor Road 
Company, has petitioned the board of trustees of the village of 


Westfield for a franchise through the village for a term of 999 
years. 


MOUNT VERNON, N. Y.—The Interurban Railway Company, 
which includes the Union Railway, the New York, Westchester & 
Connecticut, and most of the trolley lines in Westchester County, 
will, it is stated, build a large power-house in this city, to cost 
about $60,000. 

CINCINNATI, OHIO—Work has been begun at five different 
points on the line of the Cincinnati & Columbus Traction Com. 
pany, and work has also been begun on the power-house in Cahoon. 


It is expected that cars will be in operation from Cincinnati to 
Hillsboro by November 1. 


DIXON, ILL.—The Northern Illinois Electric Railway Company 
has let the contract for the construction of its road, and work will 
begin July 1. It is hoped to complete the portion to Amboy by 


January 1, 1904. Dixon and DeKalb are the termini of the road, 
which will be fifty-six miles in length. 


OWENSBORO, KY.—Surveys are now being made for the pro 
posed route of the Owensboro & Hartford Electric Railway Company, 
and it is expected that track laying will begin by August 1. The 
road will be fifty-five miles long. A large part of the capital to 
tuild the road will be furnished by local parties. 


CINCINNATI, OHIO—The Cincinnati, Milford & Eastern Trac- 
tion Company has let the contract for the construction of its road 
from Cincinnati to Blanchester, Ohio, and work has been begun. 
The contract calls for the completion of the road to Blanchester 
by November 1. The distance is thirty-one miles. 


TRENTON, N. J.—The Easton & Washington Traction Com- 
pany has filed articles in the office of the Secretary of State in- 
creasing the capital stock of the company to $1,250,000. The capi- 
tal heretofore has been $100,000. The company will build.a trolley 
line from Easton to Hackettstown and from Belvidere to Clinton, 8 
system forty miles long, with Washington as the centre. 


INDIANAPOLIS, IND.—The Chicago, Indiana & Michigan Trac- 
tion Company, capital $500,000, has been incorporated by Hugh J. 
McGowan, president of the Indianapolis Street Railway Company, 
Edward L. McKee, John F. Wild, Lynn B. Martindale and Russell 


B. Harrison. The road is to run from Hammond through Michigan 
City, Porter, Valparaiso, and to South Bend. 


CHARLESTON, W. VA.—A charter has been issued to the Fair- 
mont & Clarksburg Traction Company, of Fairmont, W. Va., to 
construct a line from Burnsville, Marion County, to Clarksburg. 
W. Va. The company is capitalized at $2,000,000, and the in- 


corporators are: S. L. Watson, L. L. Malone, C. Howell, Walton 
Miller, M. L. Hutchinson, of Fairmont, W. Va. 


MOLINE, ILL.—The Illinois Union Traction Company has been 
incorporated with a capital of $500,000. The incorporators are: 
P. E. Elting, of Macomb; W. H. Beaver, of Abingdon; John W. 
Andrews, of New York, and W. W. McCullough, W. B. Young and 
S. S. Hallam, of Monmouth. With Monmouth as a centre, the lines 
will run north of Monmouth to Aledo, Moline, Rock Island and 
Muscatine, and south to Roseville, Macomb, Hamilton and Keokuk. 
A line will also run through Henderson County to a point on the 


Mississippi River, and from the north line a branch will be extended 
into Galesburg. 


WALLINGFORD, CT.—The Wallingford Tramway Company. 
which was recently incorporated to build a street railway between 
this city and New Haven, has begun surveys. ‘The road will con 
nect with the Wallingford terminus of the Meriden Electric Com: 
pany’s system, and will run to Montowese, where it will join the 
Fairhaven and Westville Railroad companies’ lines. The road will 
be the connecting link of a continuous trolley between Boston and 
New York. The work of construction will be undertaken this 
summer, and it is expected to have the road ready for operation 
by October. The company has a capital of $500,000, and the inco" 
porators are all. residents of Wallingford. 
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June 13, 1903 


TELEPHONE AND TELEGRAPH. 

COLUMBUS, OHIO—The Ney Telephone Company has been in- 
corporated with a capital of $10,000. 

HARWOOD, MO.—A rural iong-distance telephone company has 
been organized here with a capital stock of $50,000. 

MILWAUKEE, WIS.—The Wisconsin Telephone Company is 
planning to put in a new system at Elkhorn, at a cost of $5,000. 

WAULACE, IDA.—The Rocky Mountain Bell Telephone Com- 
pany will rebuild its line from here to Cœur d’Alene. The work 
will cost about $10,000. 

OZARK, ALA.—Troy and Savannah, Ga., are to be connected by 
a telephone system, with stations at all intermediate points. Work 
has already been begun. 

RAWLINS, WYO.—The telegraph line from here to Lander, 
recently purchased by the Bell Telephone Company, is to be con- 
verted into a telephone line. 

COHOES, N. Y.—A local telephone company, capitalized at 
$50,000, has been organized at Clifton Park, and will be known as 
the Home Telephone Company. 

RICHLAND CENTER, WIS.—The Union Telephone Company 
bas passed into the hands of the Independent Consolidated Tele- 
phone Company, of Milwaukee. 

ST. JOSEPH, MO.—Improvements aggregating nearly $75,000 
will be made on the local plant of the Missouri & Kansas Telephone 
Company within the next few months. 

DENISON, TEX.—The Tishomingo Telephone Company will at 
cnce extend its lines from Madill to Denison, and will also build 
a line from the Arkansas & Choctaw Railroad. 

ATLANTA, GA.—The charter of the American Telephone and 
Telegraph Company has been approved. The company has a capital 
of $25,000 with the privilege of increasing to $500,000. 

EVANSVILLE, IND.—The city council, by a unanimous vote, 
has passed the municipal telephone franchise. The company has 
almost $200,000 subscribed, and work on the plant will commence 
at once. 

_ GLENWOOD, WIS.—The West Wisconsin Telephone Company, 
with headquarters at Glenwood, recently incorporated with a capi- 
tal stock of $5,000, has its new lines in Boyceville completed and in 
operation. 

MONTREAL, CANADA—The Merchants’ Telephone Company 
has decided that as soon as necessary arrangements can be made, 
Connections will be made throughout all the provinces of the 
Dominion. 

INDEPENDENCE, MO.—Three telephone franchises have been 
granted by the city council, as follows: To the Kansas Home Com- 
pany, the McDonald Company, and to a company represented by 
R. D. Mize. i 

ARMSTRONG, ME.—The Howard County Telephone Company 
j building a new line to connect Armstrong with Clifton Hill. 
The new line connects at Silver Creek with the Roanoke Mount 
Airy line. 

PHILADELPHIA, PA.—The Independent Mutual Telephone 
Company, of Shenandoah, has given notice of an increase of capital 
stock from $50,000 to $100,000. The Dewitt Telephone Compäny has 
increased to $30,000. 

CANANDAIGUA, N. Y.—Articles of incorporation have been 
filed by the Seneca-Gorham Telephone Company, with a capital of 
$6,000, to operate a telephone line in the eastern and southeastern 
part of Ontario County. 

PITTSBURG, PA.—The Pittsburg & Allegheny Telephone Com- 
rany will spend over $1,000,000 in perfecting a service to Phila- 
delphia, Baltimore and other points. Its lines will follow the 
Pennsylvania Railroad. 

HUTCHINSON, KAN.—The Missouri & Kansas Telephone Com- 
pany is constructing a new line to Great Bend. In a short time 
the line will be extended to Larned, and later to Dodge City and 
other points to the west. 

WOODSTOCK, VT.—The Rutland County Telephone Company 
has taken possession of the system, just completed, which em- 
braces the towns of Wallingford, Tinmouth, Danby, Ira, Middle- 
town, Springs Wells, Pawlet and Rupert. 

CHATTANOOGA, TENN.—Local business men have organized 
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the Hamilton Telephone and Power Company, and have applied for 
a charter giving them the right to construct and maintain a tele- 
phone system and electric light and power plants. 


NEW YORK, N. Y.—At a meeting of the stockholders of the 
Cuyahoga Telephone Company it was voted to reduce the cupital 
stock from $3,000,000 to $1,500,600. It was also decided to issue 
31,500,000 six per cent cumulative preferred stock, and with the 
proceeds to make extensions and improvements in the service. 


OLYMPIA, WASH.—The North American Telephone and Tele- 
graph Company has been incorporated with a capital stock of 
$500,000, the principal office to be in Seattle. The incorporators are: 
Thomas Burke, John J. Healy, J. A. Ivy, O. D. Colin, Robert Moran, 
A. E. Lathrop, J. A. Moore and H. H. Noon. 


TROY, N. Y.—At a meeting of the Franklin Telephone and 
Telegraph Company, operating lines in Saranac Lake, Lake Placid, 
Bloomingdale, Harriettstown, Saranac Inn and other places, it was 
voted to enter into arrangements with the Hudson River Telephone 
Company by which the Franklin Telephone Company buys the 
former’s system at Lake Placid, and conducts a long-distance and 
local service from the same office. 


BENNINGTON, VT.—The White Creek Telephone Company has 
been incorporated with a capital of $3,000, to construct a telephone 
line from Eagle Bridge, Rensselaer County, through White Creek, 
Washington County, to North Bennington and South Shaftsbury. 
The directors are S. E. Sweet, R. C. James, L. S. Sweet, Benedict 
W. Niles, Henry R. Perry, Steven B. Sweet, John C. Cottrell, George 
W. Sweet and John James, all of White Creek. 


ELECTRIC LIGHTING. 


WALDO, OHIO—An electric lighting plant is being installed in 
this village. 


DETROIT, MICH.—The plant of the East Side Electric Com- 
pany has been sold to Alexander Dow of the Detroit Edison Com- 
pany, and two others, for a price said to be about $100,000. 


MANSFIELD, MASS.—At a special town meeting it was voted 
to construct a municipal lighting plant. It was also voted to issue 
bonds to the amount of $40,000 to raise funds for this purpose. 


BOZEMAN, MONT.—The announcement is made that the sale 
of the Gallatin Light and Power Company’s plant has been con- 
summated. The new company is composed of New York capitalists, 
and will at once take steps to enlarge and improve the plant. 


LINCOLN, NEB.—The Interstate Electric Light and Power 
Company, of Butte, has filed articles of incorporation with the 
Secretary of State, with a capital of $40,000. The incorporators are: 
Charles A. Johnson and W. S. Pickler. The company will operate 
in Boyd and Holt counties, and in Gregory County, South Dakota. 


SAN FRANCISCO, CAL.—Articles of incorporation of the Hum- 
boldt Power Company have been filed. The company has a capital 
of $500,000, and the directors are as follows: Charles P. Doe, of 
Alameda; Eugene Woodin, of Alameda; James Stanley, of Sausalito: 
C. Alvin Baird, of Eureka, and George L. Richardson, of San 
Rafael. The company will do an electric lighting and power busi- 


ness, 

LAUREL SPRINGS, PA.—The Clementon Township Electric 
Improvement Company has been awarded a franchise to maintain 
an electric light plant at Laurel Springs, and to furnish light and 
power in the town of Magnolia, Stratford, Kirkwood, Lindenwold, 
Laurel Springs, Overbrook, Clementon and other points. The presi- 
dent of the new company is Jacob Ludy; vice-president, Henry V. 
Bassett; secretary, Joseph Borden; treasurer, Horatio E. Church. 
Work on the plant will be commenced at once. 


BRAZIL, IND.—The Brazil Electric Company, which recently 
organized with $60,000 capital, has closed a deal for the purchase 
of the new Ball electric light plant in Brazil, and its ten-year light- 
ing franchise with the city of Brazil. The Brazil Electric Com- 
pany also secured from the board of county commissioners a fran- 
chise to construct a street car line from Brazil to Diamond, a dis- 
tance of twelve miles, through Cardonia, Carbon, Pontiac and Perth. 
It is understood that eastern capital will be secured to build the 
The officers of the Brazil company are: President, Mayor Col- 
secretary and treasurer, H. D. 

z 


line. 
lins; vice-president, O. E. Adams; 
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INDUSTRIAL ITEMS. 


THE AMERICAN STOKER COMPANY has removed its general 
offices from New York city to Erie, Pa. All correspondence should, 
therefore, be addressed to the new headquarters. 

THE CROCKER-WHEELER COMPANY, AMPERE, N. J., has 
issued a unique and handsome souvenir booklet entitled “The 
Source of the Electric Light.” This shows a number of half-tone 
illustrations of Crocker-Wheeler generators in typical installations. 


The printing is well done, and the booklet is bound with a green 
cover with an embossed title in red. 


THE SPRAGUE ELECTRIC COMPANY, New York city, has 
published a handsome catalogue descriptive of its Lundell fans for 
1903. This describes and illustrates a line of famous models which 
have been popular for a number of years. The Sprague company 
will be pleased to send this catalogue on request. 


THE COLONIAL ELECTRIC COMPANY, Ravenna, Ohio, will 
be pleased to send to any one interested its new catalogue descrip- 
tive of Colonial fans. The company is placing a strong line of 
direct-current desk and ceiling fans on the market, and the new 


catalogue describes these in detail, showing many half-tone illus- 
trations. 


THE STROMBERG-CARLSON TELEPHONE MANUFAC- 
TURING COMPANY, Rochester, N. Y., and Chicago, Ill., has re- 
cently sold a large number of telephones and supplies to the Far- 
mers’ Mutual Telephone Company, of Rinard, Ill; the Farmers’ 


Mutual Telephone Company, of Richfield, Ill, and the Farmers’ 
Mutual Telephone Company, of Virden, Ill. 


THE AMERICAN AIR COMPRESSOR WORKS, 26 Cortlandt 
street, New York city, will be pleased to send on application its 
new catalogue “A,” descriptive of American air compressors of 
every type for all pressures and for any purpose to which air is 
applied. This takes in carbonic acid gas compressors, air lift pump- 


ing systems, vacuum pumps, compressed air tools, and appliances 
of every description. 


THE wf WING-MERKLE ELECTRIC COMPANY conducted a 
formal opening of its new store, at 1106 Pine street, St. Louis, Mo., 
on Saturday, April 2b. This company is making rapid strides in 
popularity, and is now presenting a strong line of electrical special- 
ties to the trade. The company extends a cordial invitation to all 


the electrical people visiting St. Louis, to make their headquarters 
at the new offices of the company. 


THE ALPHADUCT MANUFACTURING COMPANY, 522 West 
Twenty-second street, New York city, attracted a great deal of atten- 
tion at the convention of the National Electric Light association 
by its unique and practical souvenir in the form of a smoke pipe 
made from its fireproof conduit. This was most appropriate, and 
was greatly sought by members and visitors. Mr. William M. 


Porter is the western sales manager of the company, with head- 
quarters at 303 Fisher Building, Chicago. 


THE CONSOLIDATED ENGINE-STOP COMPANY, 100 Broad- 
way, New York city, has printed a unique folder detailing a great 
amount of information with regard to the Monarch engine-stop and 
speed limit system, and the Monarch motor-stop. This includes a 
technical description of both of these apparatus, and a number of 
testimonials commendatory of these systems. As the folder is the 
result of a great deal of work and expense, the company will not 
make a promiscuous distribution of these, but will be pleased to 
send them to any authorized station manager or superintendent. 


THE HOLTZERCABOT ELECTRIC COMPANY, Boston (Brook- 
line), Mass., is placing on the market a four-magnet bridging gen- 
erator with self-contained cut-in springs. Other recent productions 
of the company are a battery telephone for use in hotels, schools, 
factories, etc., and a new short-lever hook, which is used on the bat- 
tery telephones, and specially designed for use where little space is 
available. The company has recently issued a new catalogue de- 


gcriptive of applications of Holtzer-Cabot motors. This is a note- 


worthy production, and will excite much interest among users of 
The company will be pleased to send its descrip- 


electric motors. 
tive literature on request. 


THE H. W. JOHNS-MANVILLE COMPANY, New York city, 


made an elaborate and interesting exhibit of its well-known Sachs 


“Noark” enclosed fuse protective devices at its parlors in the 
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Auditorium Hotel, during the convention of the National Electric 
Light Association. Particular interest was exhibited by those in 
attendance in the new large-capacity service switch and fuse boxes, 
which have recently been developed as large as 600 amperes; also 
single and double branch blocks, in three sizes, up to and including 
100 amperes, two and three-poles. These are very compact in their 
construction. A line of high-potential strain insulators, guaranteed 
to stand 5,000 volts, and having a breaking strain of 6,000 pounds, 
was also shown. A number of orders have been taken for im- 
mediate delivery. A number of other specialties of the company’s 
manufacture were exhibited, and examined by the visitors with 
considerable interest. J. W. Perry, manager of the electrical de 
partment from New York, was in attendance, and was assisted by 


S. H. Finney, manage~ of the electrical department of the Chicago 
office. 


THE AUTOMATIC ELECThHIC COMPANY, Chicago, Ill., manu- 
facturer of the Strowger automatic telephone equipments, reports 
an increasing demand for automatic telephone apparatus. The 
company has recently sold to the Columbus Automatic Telephone 
Company, Columbus, Ga., a complete equipment for a present in- 
stallation of 700 lines, the switchboard to have an ultimate ca- 
pacity of 3,000 lines. The company has also secured the following 
orders: 100 station switchboard for the Mount Olive Tele- 
phone Company, Mount Olive, Ill.; 100 station switchboard for the 
Home Telephone Company, Birmingham, Ala., to be located in a 
branch exchange and work in connection with the larger exchange 
of that company in Birmingham; 100 station switchboard for the 
Vermillion County Telephone Company, Danville, Ill., to be located 
in a branch exchange and to be tonnected with the exchange in 
the city of Danville; 50 station switchboard for the United States 
Arsenal, Rock Island, Ill.; 40 station switchboard for the Uni- 
versity of North Dakota, Grand Forks; 40 station switchboard for 
the Cape Railways Company, Cape Town, Africa; 150 station 
switchboard for A. J. Perkins & Son, Medford, Wis. The large 
exchange of 6,000 stations which the Automatic Electric Company 
is building for the Dayton Home Telephone Company, of Dayton, 
Ohio, is rapidly nearing completion, and it will only be a few 


weeks before the citizens of Dayton will have automatic telephone 
service. 


THE WESTINGHOUSE BLECTRIC AND MANUFACTURING 
COMPANY, Pittsburg, Pa., was very much in evidence at the con- 
vention of the National Electric Light Association, its exhibition 
features attracting a great deal of attention. The Auditorium Hotel 
Company has in use over 38,000 Sawyer-Man incandescent lamps. 
This company’s generating room is located in the Annex of the 
hotel, and furnishes light and power for the two hotels and the 
theatre. It is the largest isolated plant in the West and includes 
a 500-kilowatt Westinghouse engine type direct-current generator. 
A special panel-board designed to show the operation of various 
types of Westinghouse precision instruments was also to be seen 
in the dynamo room. A brief explanation of the operation and con- 
struction of these instruments is worthy of note. (1) The 
synchroscope—The angle between the instruments being synch- 
ronized is always equal to the angle between the pointer and the 
vertical position. When the movable pointer coincides with the 
dummy pointer at the top of the scale, the machines are in phase 
and the switch may be closed, thus synchronizing the machines in 
the shortest possible time, and with the least possible current flow- 
ing between them at the moment of closing the switch. (2) Power- 
factor meter—Indicates power-factor of circuits directly, for elther 
a leading or lagging current, and also indicates, on lower half of 
dial, when power is being delivered in reverse direction. Used 


with generators it shows whether or not each machine is working 
proportionately; with rotary converters it serves as an indicator 
by which to adjust the field current for minimum armature current. 
(3) Type F wattmeter—Indicates true energy, whatever the power- 
factor of the circuit may be. Is perfectly dead-beat. Long scale, 
same as ammeter and voltmeter. (4) Type F ammeter—Perfectly 
dead-beat, very desirable where current fluctuates. (5) Type F volt- 
meter—Uniform and proportional. As with other type F meters, these 
are induction instruments, closely allied to integrating wattmeters. 
(6) Two-wire, single-phase, integrating wattmeter—Induction type, 
requires no electrical connections to the moving parts. (7) Fre 
quency meter—Can be calibrated for any cycle range. Accurately, 
dead-beat, large open scale. Meter consists of two voltmeter mae 
nets, which tend to rotate the shaft carrying the pointer in opposite 
directions, the shaft taking the position when the torques are equal. 


Any change in the frequency of the circuit brings shaft, as well 28 
pointer, to the new position. 
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ELECTRICAL TRANSMISSION UNDER 
LAND AND WATER. 


In this issue of the ELECTRICAL Re- 
view, Mr. Alton D. Adams has an inter- 
esting article on the use of cables in elec- 
trical transmission. It sometimes hap- 
pens in a transmission system that a body 
of water lies between the power-house and 
the point of delivery. If it is imprac- 
ticable to go around this, it must be 
crossed either by an overhead span or by 
means of a submarine cable. Transmis- 
sion systems delivering electrical energy 
to towns are frequently required to lay 
We thus have 
two cases where a high-voltage cable is 
Mr. Adams dis- 


cusses a number of typical instances of 


their lines underground. 
necessary or desirable. 


this work, showing what has been done, 
and what may be considered conservative 
practice to-day. Two of these systems may 
bementioned. Thecelcbrated Deptford-Lon- 
don system has been in operation at 11,000 
volts for over twelve years. The highest 
voltage mentioned on underground cables 
conveying energy for light or power is 
25,000. This is on the Apple River sys- 
tem, delivering power to St. Paul, Minn. 
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THE TELEPHONE ENGINEER. 

As the demand for increased and im- 
proved telephone service continues the op- 
portunity for the telephone engineer be- 
Within 


the past year, at numerous meetings and 


comes more and more apparent. 


conventions of engineering bodies, the 
need of exceptional skill and information 
to bring success in this field has been em- 
phasized. The telephone engineer must 
be many kinds of an engineer, and, with 
the sharp competition which mechanical 
systems threaten to bring about, the guid- 
ing mind of the manual system must be 
accurate and painstaking, clever and 


courageous. 


The Expanding Service. 

Not alone must the telephone engineer 
understand the design of his transmitting 
apparatus, the fitting and construction of 
his switchboards and intermediaries, but 
his knowledge must be so broad that he 
can intelligently cope with outside influ- 
ences which are crowding him more and 
more as his exchange service expands. 

While the operation of the telephone 
proper conforms entirely to a study of the 
phenomena of light currents and low po- 
tentials, the telephone engineer must un- 
derstand and guard against the effects of 
extraneous high-tension currents which 
are ever present and adjacent to the ex- 
change of any magnitude. The effects of 
static disturbances have always been a 
part of the telephone engineer’s problem, 
and the proximity of high-tension circuits 
has complicated an already bad condition. 


Central Energy. 

With the conversion of local battery 
systems to the central energy scheme of 
distribution has come the motor-generator 
and storage battery. This requires, then, a 
further knowledge of machinery and of 
secondary batteries, with the comple- 
mentary skill in designing power boards, 
distributing circuits and economical con- 
nections, to say nothing of the additional 
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cleverness necessary to conduct proper 
tests and locate trouble. 


Construction —Underground and Overhead. 

The popular demand for underground 
construction brings with it the necessity 
of a proper knowledge, on the part of the 
telephone engineer, of conduit construc- 
tion and the design of subways; and, while 
it is probably not his work, but that of 
the manufacturer, he must also consider 
ımprovements in insulation, in telephone 
cables, and in the design of various 
auxiliaries, 

The past year has witnessed a steady 
increase in telephone construction. There 
has been incorporated in almost every 
state in the Union an average of a dozen 
telephone companies each week. Many of 
these never get further than incorpora- 
tion, and many others are merged with 
existing companies before actual installa- 
tion has commenced. The decision in the 
Berliner case did a good deal to establish 
the stability of independent telephone se- 
curities, but there is a very evident decline 
in the number of new companies, this be- 
ing largely due to the rational view which 
has been taken at recent conventions, 
checking the promiscuous establishment 
of exchanges in small towns. 

Standardization. 

There is a growing tendency among 
manufacturers of telephone apparatus 
toward standardization, and little change 
is noticeable in the apparatus of promi- 
nent makers. ‘lhe demand for party-line 
service has created an attractive field for 
selective signaling and lockout systems, 


and high-current ringers for heavily 


loaded lines. 
In operation several multiple switchboards 


One manufacturer has put 


with a capacity of 18,000 lines on three- 
tenths-inch jacks, which are said to be giv- 
ing excellent service; another manufac- 
turer is fitting multiple boards with 200- 
line equipments and these are being 
handled with satisfaction. -Therey will 
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shortly be afforded an opportunity to 


witness the working of the auto- 


matic system on an extended scale, 
as the manufacturing company has 
announced the completion, at an 


early day, of a 6,000-line installation. 


— — $$ 


THE UTILIZATION OF ALUMINUM IN 
THE GOLDSCHMIDT WORKS 
AT ESSEN. 


According to a recent article by Dan- 
neel in the Zeitschrift fiir Elektrochemie, 
the consumption of aluminum by the All- 
gemeine Thermit Gesellschaft, at Essen, is 
rapidly increasing, and this company is 
now drawing its supplies of the light 
metal not only from Neuhausen, but also 
from France and America. Our readers 
are doubtless well acquainted with the 
principles of the Goldschmidt process for 
reducing the metallic oxides of the rare 
metals, and for welding joints, by aid of 
powdered aluminum. The application of 
the Goldschmidt procedure to the weld- 
ing of tramway rails has more than once 
received notice in our columns, and it is 
unnecessary to repeat the information al- 
ready given under this head by Danneel. 
Some of the facts relating to the produc- 
tion of metals and alloys, given by the 
latter, are, however, new, and may be of 
interest to our readers. At the Dussel- 
dorf, 1902, exhibition, the Allgemeine 
Thermit Gesellschaft showed specimens 
of the following metals and alloys, all pro- 
duced at the Essen works by reduction of 
the corresponding oxides with powdered 
aluminum: 

Chromium, free from car- 


bon, testing........... 98-99 per cent Cr. 
Manganese, free from car- 
bon, testing........... 98-99 “ “ Mm. 
Manganese copper, manganese tin and manganese 
zinc alloys. 
Ferrotitanium alloy, con- 
taining................ 20-25 per cent Ti. 
Manganese titanium alloy, 
containing............ 30 OS. «s 
Ferroboron alloy, contain- 
ING O E EET 20-25 “ '" B. 


Chrome Alloys. 

The carbon-free chromium is reported 
to be now extensively utilized in steel 
works for the manufacture of hardened 
tool steels, an addition of five to seven 
per cent of Cr, with a small percentage 
of tungsten, being employed for this pur- 
pose. 
used largely in the manufacture of 


The carbon-free chromium is also 


chrome-steels containing only a small per- 
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centage of the former metal—the alloy in 
these cases being designed for the manu- 
facture of cannon, locomotive pins and 
bolts, and similar articles. 


Applications of Thermit. 
As regards thermit, the use of this 


trade mixture of powdered aluminum and 
ferric oxide is rapidly increasing, and it 
is coming into use in foundries and en- 
gineering establishments for the quick re- 
pair of broken or defective castings. 


FALSE ECONOMY IN TELEPHONE 
SERVICE. 


The New York & New Jersey Tele- 
phone Company has had occasion to re- 
move a number of telephones from school- 
houses and police courts in the munici- 
pality which its system covers on Long 
Island on account of the refusal of the 
city to pay for this service. 


No Economy. 

The action of the city is based on a plea 
of economy. Economy and thrift are at- 
tributes of clear-headedness and accom- 
plished husbandry, and are worthy of 
emulation. These conditions are very 
commendable in the practice of municipal 
government. But is this economy justi- 
fied, and is there any thrift in saving of 
money if valuable time is to be wasted ? For 
is not time truly wasted if we fail to take 
advantage of every means for legitimately 
hastening the process of government and 
making use of the speediest and most ac- 
curate means for the transaction of busi- 
ness ? 

Pupils Will Suffer. 

The public schools should stand, first 
of all, for the dissemination of intelli- 
gence, and under the conditions now exist- 
ing, especially in the districts under con- 
sideration, there is no time to lose in 
properly and promptly taking care of any 
contingency that might arise to deprive 
the pupils of a public school of competent 
Should a regular preceptor 
be absent, there is always available sub- 


instruction. 


stitute teachers, and it was the chief func- 
tion of these telephones to place the prin- 
cipal of any school thus situated in prompt 
communication with the proper source of 
supply. 
Police Courts Handicapped. 

In the police courts affected the same 


conditions prevailed. There has been no 
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innovation ever introduced which has so 
materially lessened the burden of detail 


and hastened the orderly process of gov- 


ernment than has telephonic intercommu- 
nication between these municipal depart- 
ments. 


No Logic in the Situation. 

Economy is a good thing. That is, real 
economy. But where economy means a 
retrogression to the very conditions which 
prompted the original advance, the logic 
which is back of it seems to be conspicu- 
ous in its absence. 


VELOCITY OF OBJECTS FLOATING IN 
RUNNING WATER. 


A recent issue of the American Ma- 
chinist contains a communication from 
Mr. Howard A. Coombs, under the above 
caption, which quotes from a letter of 
Brigadier-General Sir Samuel Bentham, 
recounting how he was converted, against 
his original conviction, to the belief that 
objects of different weight and shape, 
floating in running water, travel at dif- 
ferent speeds, which are frequently greater 
than that of the water itself. 


The Explanation Offered. 

It is unnecessary to quote the whole 
communication, which describes some ex- 
periments made by Sir Samuel, in which 
he found that a large vessel with a shallow 
draft was carried more swiftly down a 
river than a amall boat and other objects 
floating on the stream. Sir Samuel gives 
the following explanation: 


Rivers consist of water running down an 
inclined plane by the force of gravity. 
Were it not for the resistance the water 
meets with in the bed of the river, as well at 
the bottom as at the sides, the water would 
run down infinitely faster. Bodies float- 
ing on this running water are acted upon 
also by the force of gravity; they have 
a tendency to move with as great a velocity 
as that which the water itself would have, 
had it met with no resistance against the 
bed of the river. These floating bodies 
do not touch the bed of the river; their 
motion is not impeded, until we come to 
consider the resistance they meet with in 
the water itself. But they meet with none 
till their motion exceeds that of the water. 
Their motion then must exceed that of 
the water and the more so the less they 
are affected by that resistance; hence, 
the better their shape is adapted to di- 
vide the water, and the greater proportion 
their gravity bears to the surface of re- 
sistance, the quicker they will be impelled 
by their gravity/through the) medium 
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which tends to retard their motion. They 
would acquire, were it not for the resist- 
ance they meet with from the water, pre- 
cisely that degree of velocity, which the 
water itself would acquire, were it not 


for the resistance it mects with from the 
land. 


An Editorial Comment. 

Commenting upon this, the editor of 
the American Machinist says: 

Tf a wheeled weight were placed upon an 
inclined plane it would move down the 
plane regardless of whether the plane 
were in motion or not. This is sub- 
stantially the condition of the body float- 
ing down a stream, aml it seems to us 
the position taken is incontestable. 

A Particular Case. 

In the above quotations no mention is 
made of the effect of air currents or air 
resistance at the surface of the water, so 
that we may neglect these. As we have 
not made any experiments to test this 
phenomenon, we will assume that Sir 
Samuel’s premise is correct, and that the 
vessel does move faster than the water. 
Lot us replace the wooden vessel by a 
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METHODS OF COMBINING RESIST- 
ANCES—I. 


BY EDWIN F. NORTHRUP. 


Various methods have been proposed 
and employed for combining resistance 
coils in resistance boxes for obtaining 
given values of resistance. We propose to 
summarize the methods which have been 
used, and to describe some new useful 
ones. Some general remarks may first be 
made on the general methods of forming 
combinations of resistances, condensers, 
self-inductances, or other portions of elec- 
tric circuits. 


FORMULAE AND GRAPHICAL REPRESENTA- 
TIONS OF COMBINATIONS. 


If we have n things, these can be com- 


e e 1 Mi 
bined, m in a group, to form C „ com- 


binations, where 


C = n (n—1)(n—2)..(n—-m + 1) 


m | m 


(1) 


Multiply both numerator and denomina- 
tor of the right-hand member of (1) by 
(n — m)! and the result is 


n! 
m — m! (n— m)! 


(2) 


Equation (2) shows that the number of 
combinations of n things, m in a group, 
is the same as the number of combi- 
nations of n things in groups of (n — m). 

The total number of combinations of n 
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block of ice having the same shape and 
the same weight as the vessel. There seems 
to be no reason why this should not move 
with the same velocity as the wooden ves- 
scl, since it will displace the same volume 
of water, and will be attracted toward the 
carth with the same force. Now, let us 
assume that the block of ice has melted, 
and the resulting water has reached the 
same temperature as the river water. It 
will still occupy the original space in the 
river, and siill have the same weight, and 
it therefore should continue to move down 
stream at a greater rate than the water 
surrounding it. ‘This conclusion seems 
absurd, and to the objection that the fluid 
may behave differently from a solid, we 
can assume the water to be surrounded 
by a weightless membrane, retaining it in 
its original shape. We will still be occupy- 
ing the untenable position that a certain 
body of water within the stream is urged 
forward with a greater force than that 
of the water surrounding it. 


things taken singly, two in a group, three 
in a group, etc., is 


Cp = 2" -1 (3) 


The proof of the above formule can be 
found in any advanced algebra. 

The formule (1), (2) and (3) give the 
groups that can be formed of n things. 
If each of these groups is made up of 
portions of electric circuits, such as re- 
sistance coils, coils of self-inductance or 


Fig. 1. 


condensers, the different members of each 
group can be joined together by being 
connected in series, in parallel or in 
mixed arrangements. Thus, if we have n 
coils, the total number of combinations 
that can be formed by joining these coils 
in series is 

T, = 2?"—1 (4) 

If the same coils are joined in parallel 
we can also form Tp = 2” — 1 combina- 
tions. 

Since, however, the coils used singly are 
the same for series and for parallel ar- 
rangements, we have as the total number 
of combinations possible, with connections 
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All Forces Acting Mast Be Considered. 

It is not correct to state merely that 
the floating body is drawn down the stream 
by the action of gravity. The body is 
forced forward by the resultant of the 
force of gravity and the upward push 
of the river, which push is equal to the 
weight of the water displaced, and is nor- 
mal to the surface of ‘the river, and there- 
fore has a component acting down stream. 
Every particle of water in the stream is 
acted upon by a similar foree, and there 
can therefore be no tendency to drive a 
floating object forward at a speed greater 
than that of the surrounding water. 


A Possible Expianation. 

As stated specifically above, the effects 
of air currents and air resistance were 
neglected, although the latter undoubtedly 
retards the surface water somewhat, so 
that the maximum speed of flow will be 
found somewhere below the surface. This 
might account for the results obtained by 
Sir Samuel. 


differently arranged, for n coils joined 
in series and in parallel, 


N = 2"-1-n+2"-1 or 


N =2"*? — (m 4 2) (5) 


The above formule can be illustrated 
graphically, and the graphical illustrations 
will show how to construct some interest- 
ing and practical devices for combining 
electric circuits. 

Fig. 1 graphically illustrates the com- 
bination of four things as a, b, c and d, 
taken in groups of 1. a, b, c and d may 
be taken as resistances, and 1 to 8 brushes, 
which are joined in the manner shown, 
and are assumed to move from the top 
to the bottom of the diagram. The dia- 
gram may be considered as representing 
the surface of a commutator which is 
shown developed. When the line of 
brushes is opposite a, the coil or resist- 
ance a is in circuit, when opposite b, b is 
in circuit, ete. 

Fig. 2 graphically illustrates the com- 
bination of the same four things taken 
in groups of two. Thus, when the line of 
brushes is opposite a b, the resistances a 
and 6 are in circuit, being connected in 
series; when the line of brushes is oppo- 
site a c, the resistances a c are in circuit, 
and so on until when the line of brushes 
is opposite c d, the resistances c d are in 
circuit. Thus the brushes in passing from 
a b to c d have successively connected in 


S82 


series in groups of two, all the combi- 
nations of coils that can be made out of 
the coils a, b, c and d. Fig. 3 similarly 
illustrates the arrangement of the com- 
mutator surfaces for joining in series the 
four coils in all the possible combinations 


Fic. 2. 


of three in a group and finally Fig. 4 
shows the commutator surface which will 
give the four coils connected in series in 
a single combination of four in a group. 

Figs. 1, 2, 3 and 4 graphically illus- 
trate the formula (1) or (2) in which 
m= 4, and m has the value first 1 then 
2, then 3, and then 4. 

If we now piece together the different 
sections of the commutator surfaces, il- 
lustrated by Figs. 1 to 4, and add an addi- 
tional section representing none of the 
coils in circuit, a set of commutator sur- 


Fra. 8. 


faces like that represented in Fig. 5 is 
derived. The symmetry of the arrange- 
ment is apparent. As the brushes 1 to 
8 pass over the entire surface of the com- 
mutator represented developed in Fig. 5, 
all possible combinations of the coils 
a, b, c and d connected in series are 
formed. This commutator illustrates 
formula (3), l 


Cr = 2" — 1 modified to read C'p = 2". 


The same result is obtained if the coils 
are connected between the pairs of 
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brushes, as shown in Fig. 5 in dotted line. 
For example, when the brushes stand op- 
posite b, c and d, the coil a is short-cir- 
cuited, while the coils b, c and d are in 
circuit. 

A slight modification of the connec- 
tions enables us with a similar set of 
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commutator surfaces to form all the 
possible combinations of four things, as 
either four resistances or four condensers, 
joined in parallel. Fig. 6 illustrates this 
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case, the cross-sectioned portions repre- 


senting insulation. 


Referring to Fig. 5, it is apparent that 
each commutator surface is exactly like 
the one to the left, except that it has 
It be- 
comes possible, therefore, to make all 
similar to 
the one on the extreme left, and to 


twice the number of segments. 
the commutator surfaces 


form in succession all the 


different speeds. 


A 


© 
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possi- 
ble combinations of the four things 
by giving to the different commutators 
This case is illustrated 
in Figs. 7 and 8. In Fig. 7, A, B, C and 
D are four commutator surfaces (shown 
developed) which are precisely alike. If 


commutator A turns with a speed 1, 
commutator B with a speed 2, commu- 
tator C with a speed 4, and commutator 
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D with a speed 8, then if the four resist- 
ances a, b, c and d are connected between 
the brushes 1 to 8, as shown, these resist- 
ances will be connected in series in all 
possible combinations, and once in each 
revolution of A all are short-circuited. 
If the connections are made, as shown in 
Fig. 8, with the kind of commutator sur- 


Speedy 7 


Fre. 7. 


faces there shown, all possible combina- 
tions of condensers (or any other ele- 
ments of a circuit) are formed, connec- 
tions being made in parallel. The method 
is capable of indefinite extension. Thus, 
if there are n letters, or commutators, 
counting the speed for the first letter 


Speeds , 


unity, the speed for the commutator 
representing the nth letter is a 

It is now possible to form a very gen- 
eralized commutator which will give all 
possible combinations of n things joined 


Fia. 9. 


Generalized commutator for all possible combinations 
of n circuits in series and in parallel. Segments dy, dy, 
d,,d, are joined to the frame ; segments M,. My. Ms, M, 
are insulated; S! is connected to S, by C,; 5" is com 
nected to 8, by Ca; S" is connected to 8, by Cs 
S! is insulated and S, is connected to frame. Wi Wo 
W, are pairs of gear wheels which give the proper 
relative speeds to the commutators K to K,. Brushes 
1, to 16, give series combinations when opposite 6, and 
parallel combinations when opposite P}. 


first in series and then in parallel. Fig. 
9 illustrates such a commutator for mak- 


ing all the possible combinations of four 
resistance coils, a, b, c and d. The œm- 
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- mutators lettered A, B, C and D are for 


forming the combinations. These com- 
mutators are shown connected together 
by a train of gears so as to give to each 
the proper speed. The commutators I, 
II, III and IV are small subsidiary com- 
mutators, which by being given at any 
time a half revolution change the connec- 
tions of a, b, c and d from series to parallel. 
This commutator can be still further gen- 
eralized by making use of relays or 
switches, cc, 8, y, ò shown in dotted 
line. According as these relays are 
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open or closed, a great variety of circuits 
can be thrown in series, and these in series 
with others in parallel. Thus with « 
open, $, y, è closed and the commutators 
A, B, C and D in the position shown in 
the diagram, a, b, c and d are connected 
as shown in Fig. 10. | 


Fig. 11. 


bier neralized commutator for giving all possible com- 

pations ofn things in series connection and in paral- 

el connection. 1 8 are stan tongues. Tongues to 
t 


left give series, Tongues to right give parallel. 


Fig. 9 represents the generalized com- 
mutator in a semi-diagrammatic way. 
The surfaces of these commutators are sup- 
posed to be made of metal, the heavy lines 
representing the insulation which sepa- 
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rates the different segments. If the sur- 
faces of the combining commutators A, 
B, C and D were developed, they would 


ELECTRICAL REVIEW 


show the same arrangement of segments, 
appearing in fact like the commutator 
surfaces shown in Fig. 7. The segments 
M,, Ma, M, and M, are entirely insu- 
lated, while the segments d,, do, d; and d, 
are either connected to the frame, as 
well as the segment S, of the commu- 
mutator IV, or are joined through the 
aid of slip rings directly to the segment 
S, of commutator IV. When the brushes 
1, to 16, bear on the change-over commu- 
tators I to IV, opposite S„ the resist- 
ances a, b, c and d will be connected in 
all possible series combinations, as the 
commutator A makes one revolution and 
the others make their corresponding num- 
bers of revolutions. If the brushes 1, to 
16, be on the commutators I to IV 
opposite P, the same combinations will 
be given with parallel connections by the 
revolution of the combination commu- 
tator. With a little attention and a refer- 
ence to Fig. 5 the combinations and cir- 
cuits can be traced from the diagram 
Fig. 9. 

Fig. 11 is a simplified diagram illus- 
trating how the same results may be ac- 
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complished by using relays to change the 
connections from series to parallel in 
place of the change-over commutators I 
to IV of Fig. 9. 

SPECIALIZED COMMUTATORS. 


Having developed a generalized com- 
mutator, it is easy to form specialized 
commutators for connecting lamps, re- 
sistances, self-inductances, condensers, re- 
lays or other parts of electric circuits in 
any special manner or series of combina- 
tions desired. Thus, suppose we wish to 
obtain, for purposes of forming a regu- 
larly increasing series of values of resist- 
ance or a decade rheostat, from the coils 
1, 2, 3 and 4 ohms the eleven successive 
values 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10 
ohms, we can do so by selecting from the 


883 


generalized commutator, shown in Fig. 5, 
the portions needed. Doing this we would 
form a commutator whose developed sur- 
face would be like that shown in Fig. 12. 
An important practical point to notice is, 
that if the resistances are connected be- 
tween the brushes as shown in Fig. 12, 
the brushes at all times remain stationary 
and the commutator which turns has no 
wires or sliding contacts, as it eonsists 
merely of a device which short-circuits. 

The writer has devised a large number 
of specialized commutators for combining 
circuits in a great variety of ways. Men- 
tion is here made of some forms specially 
adapted to combining resistance coils to 
get a greater number of regularly increas- 
ing values of resistance than the resist- 
ances that are combined. These commu- 
tators are specially useful for precision 
rheostats to be used in connecting with 
Wheatstone bridges. 

The object in forming the commutators 
in the special manner to be indicated, is 
to be able to obtain a number of regularly 
increasing values of resistance from a 
few coils and with the use of only two 
brushes or sliding contacts. 

The decade, that is, the values 0, 1, 2, 
3, 4, 5, 6, 7, 8 and 9, can be obtained by 
means of a commutator and two brushes 
from four coils in the following manner. 
In this method the required resistances 
are obtained between the two sliders or 
brushes, which move relatively to the seg- 
ments of the commutator. 

To make clearer the principle em- 
ployed, reference is made to the diagram 
Fig. 13. Here 1, 2, 3 and 4-ohm coils are 
connected in the manner shown. If now 
two terminals, a and b, are joined to the 
point 0 and 1, there will be 0 resistance 
between these terminals, as the bar B, 
which is assumed to have 0 resistance, 
merely connects together the terminals. 
If a is Joined to the point (2) and b to 
the point (1), there will be one ohm be- 
tween a and 5; if a and b are joined to 
the points (2) and (3), there will be two 
ohms between a and b. In this manner 
the values 0 to 9, inclusive, may be ob- 
tained. The table below gives the pairs of 
points to connect the terminals to, for ob- 
taining each value of the decade. 

© = (0—1) (or short-circuit) 
| = (1 — 2) 


2 = (2—3) 
3 = (1 — 3) or (4—5) 
4 = (2 — 5) 
5 = (1—5) 
6 = (3—5) 
7 = (2 — 4) 
8 = (1—4) 
9 = (8 — 4) 
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Practical Telephone Engineering. 


HE writer will endeavor to set forth 
in the following articles in as con- 
cise a manner as is consistent with 

the field covered, a general description of 
the problems that are presented to the 
telephone engineer in the design and 
construction of modern telephone plants 
located in large cities, and will describe 
the way in which it seems best to con- 
sider these problems, and to construct the 
plants so as to yield the best results for 
the money invested in them. No attempt 
will be made to describe in detail the vari- 
ous kinds of apparatus used in the equip- 
ment of the exchanges, as to cover this 
field thoroughly would require a volume. 
Exchange equipment, however, will be 
considered briefly, and to an extent sufh- 
cient to illustrate what systems modern 
practice seems to have selected as the best. 
The articles will deal more thoroughly 
with the detail construction of the plants 
outside of the exchanges, such as subway, 
pole line, cable system construction and 
subscribers’ wiring. 
GENERAL DESIGN OF PLANT. 

Different problems are met with in 
most every city, due largely to the shape 
of the territory covered and the locations 
of the centres of telephone distribution 
with respect to each other. These two 
features require careful consideration in 
order to determine the number, capacity 
and the best locations for the exchanges, 
the location and the size of the under- 
ground conduit lines, and the cable sys- 
tems for both subscribers’ and trunk wires 
between the exchanges. Careful con- 
sideration should also be given to the 
future development of the telephone busi- 
ness and ample provisions made in the 
design of the plant for future increase 
of subscribers. The conduit lines in cer- 
tain places should be made of sufficient 
capacity to accommodate often many times 
the number of cables at first installed, 
other lines should be built of capacity 
but little more than sufficient for the im- 
mediate requirements, as it can be readily 
determined whether the subscribers will 
probably increase or decrease in certain 
localities. Many plants have been laid 
out by competent engineers who failed to 
appreciate the future growth of the busi- 
ness, and mistakes have beén made which 
have required large amounts of money to 
rectify. Due consideration should also be 
given to the comparative cost of con- 
structing the conduit lines on different 
streets, as in many instances it will be 
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found more economical, due to expensive 
asphalt and other paving and the number 
and location of subsurface construction, 
to locate the conduit lines on streets which 
at first seemed to be the least adaptable 
for economical distribution of cable work. 
There are a number of other features to 
be considered which will be discussed in 
detail in connection with the three fol- 
lowing examples of telephone plant con- 
struction. 

Taking as the first example a city of 
about 300,000 population, and covering 
a territory where the business part of the 
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changes is often settled by the fact that a 
board providing for more than a certain 
number of subscribers, which practice in 
recent years seems to limit to about 6,000 
ultimate capacity, is to some extent `in- 
operative. In this example, however, 
where the total number of subscribers is 
3,800 with a possible assumed increase to 
6,000, one board having an immediate 
capacity of, say, 4,320 and ultimate 
capacity of 6,000 could be installed safely, 
and the question of size of board, with 
respect to whether it would be operative 
or not, will not have to be considered. 
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city is located near the centre, the great 
majority of the subscribers being located 
in the business district, and the other sub- 
scribers gradually decreasing as the out- 
skirts of the city are reached. Fig. 1 il- 
lustrates this condition of affairs. It is 
first necessary to consider the question of 
the number of exchanges, whether two, 
threg or four, or only one main exchange 
be provided for. In order to determine 
this accurately, it is necessary to consider 
the comparative cost of the plant complete 
with only one exchange, then with two or 
more exchanges. To determine this it is 
best to lay out the subway and cable 
system for each plant, and estimate the 
various costs and also to estimate on the 
various costs of the exchanges for each 
plant. This question of one or more ex- 


We will first estimate on the cost for 
one exchange. In order to locate this ex- 
change at the best point for economical 
distribution, the total number of sub- 
scribers should be counted, which in this 
axample amounts to 3,800 located in the 
respective blocks as shown. A horizontal 
line a a should then be drawn which 
would divide the number of subscribers 
equally above and below the line The 
exchange should be located somewhere on 
this line, and to find the exact location 
for it another line b b should be drawn 
at right angles to the line a a, dividing 
the total number of subscribers also 
equally on either side. These two lines 
cross at c and at this point the exchange 
should be located in order to secure the 
most economical subway and cable distri- 
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bution. There is another matter to be 
considered, however, in selecting the ex- 
change location, and that is the price of 
property. It may be found, for example. 
that a site can be purchased at the point 


` marked d, which costs sufficiently less 


than property at the point ¢ to more than 


balance the extra cost of cable and subway | 


necessitated by locating the exchange at 
this point; d would therefore be the 
proper place to locate the exchange, and 
would be selected as the exchange site. 
The cost of this plant, with one exchange. 
we will assume amounts to $500,000. | 
From a first glance at Fig. 1, we would 
probably say that one exchange located as 
above described would be the best design. 
but in order to be perfectly sure of this 
we should estimate on two exchanges as 
follows: Divide the city into two dis- 
tricts, east and west of line b b, and select 
exchange sites for these districts in the 
same way the exchange located at d was 
selected, treating the two districts of the 
city east and west of line b b separately. 
Referring to the eastern district, first 
draw the horizontal line e e, dividing the 
subscribers equally above and below, 
then draw the line f f, dividing the 
subscribers equally on either side; where 
these lines e e and f f cross at the point g 
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point 7, the exchange for the western dis- 
trict should be located, the price of prop- 
erty permitting. Assuming that in each 
district there are 1,900 subscribers, which 
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gether each building must be larger than 
the buildings for a planb with fewer ex- 
changes. The total cost of the switch- 
boarde, however, is generally more for a 
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nuniber may increase to say 3,000, an ex- 
change equipment should be provided for, 
dach exchange having about 2,160 im- 
mediate and 


3,120 ultimate capacity. 


The cost of this plant, 
we will assume, would 
be $550,000, or $50,- 
000 more than the first 
design, and therefore 
the one exchange lo- 
cated at d would be sce- 
lected as the best plan. 
It would, of course, be 
advisable to estimate 
on the total cost with 
more than two ex- 
changes, but it would 
probably be found in 


Fie. 8.— EXCHANGE CONNECTIONS FOR A City OF 1,500,000 PoPULATION. this example that the 


the exchange for the eastern district 
should be located, the price of property 
permitting. In the same way for the 
western district draw the lines A h and 
i i, and where these lines cross at the 


cost would increase with the number of 
exchanges. 

In general for a plant with a small 
number of exchanges the total cost of ex- 
change buildings and land is less, alto- 


plant with a small number of exchanges, 
as the cost per drop increases with the 
capacity of the boards. The cost of cables 
for subscribers’ wires increases as the ex- 
changes decrease in number, but to 
counterbalance thie the cost of trunking 
cables between the exchanges decreases. 
The cost of subway increases with a de- 
crease in the number of exchanges. 
From the above it ig readily scen that the 
question of the number of exchanges 
should be given the most careful at- 
tention. 

For the second example we will assume 
a city of about 500,000 population, cover- 
ing a territory as shown in Fig. 2, in 
which the subscribers are located more ir- 
regularly. The city covers a territory 
much longer than it is wide, the great 
majority of the subscribers being located 
in the area enclosed by the dotted lines 
ab,bcande d, which is the business dis- 
trict of the city. The total number of 
subscribers is 5,900. The number lo- 
cated in the business district we will as- 
sume is 3,300. West of the line a b the 
total number of subscribers is 500, and 
they are contained in a comparatively 
small area. North of the line b c and in- 
cluded within the dotted lines b e, be 
and f c, the total number is 1,750. The 
number of subscribers located east of the 
line c d is 350 and these are very much 
scattered, covering a large area. 

(Continued on page 893 ) 
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The Electrical Equipment of the Mersey Railway. 
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The First Steam Railway Worked Electrically in Great Britain. 


GOOD deal has been written and 
said on this side concerning the 
conversion of the Mersey steam 

railway to electric traction, and a com- 

prehensive account of what has taken 
place will not be out of place in an Ameri- 
can journal. Geographically speaking, 
the line, as seen on the map, occupies the 
position of a connecting link between 
Liverpool and Birkenhead, the only other 
means of communication being by ferry- 
boat, except the Runcorn bridge, which, 
however, is thirteen miles away. As will 
also be seen on the map, the railway repre- 
sents a Y, and possesses seven stations. 

When first opened to the public, the 
Mersey railway was largely patronized, 
but the proper development of the traffic 
was, from the commencement, prevented 
by the discomfort and inconvenience con- 
sequent upon working by steam loco- 
motives. [pon the company's own state- 
ment, the stations, tunnel and rolling 
stock gradually became more grimy and 
less attractive, the difficulties caused by 
the smoke and steam were more and more 
felt, traffic fell and working expenses re- 
mained high. The line was in the hands 
of the Court of Chancery, and dissensions 
broke out among the shareholders. 

The policy of the company at that time 
was the object of much criticism, and an 
agitation took place among the share- 
holders which resulted in the appointment 
of an entirely new board. After pro- 
tracted negotiations a scheme for dealing 
with ‘the finances of the company was ad- 
justed, and in 1900 an act of Parliament 
was passed confirming the scheme and 
providing for the termination of the re- 
ceivership. At the same time the company 
was authorized to work the railway by 
alectricity, and to execute the works and 
raise the necessary capital. In July, 1901, 
a contract was concluded with the British 
Westinghouse Company for the construc- 
tion of the electrical works which have 
now been concluded. The work of the 
electrical equipment was carried out with- 
out the slightest interruption to the or- 
dinary steam traflic of the railway. The 
steam working was abandoned at midnight 
on Saturday, May 2, and on Sunday, 
May 3, the electrical service was inaugu- 
rated. In regard to the train service, the 
directors decided to maintain a uniform 
train interval of three minutes from the 
first train in the morning until the last 
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train at night, believing it wiser to meet 
the needs of the traffic during the slack 
hours of the day by reducing the num- 
ber of cars per train, rather than by re- 
ducing the frequency of the service. 

As has been indficated, the multiphe 
unit system has been adopted. The trains 
are formed of two motor cars, one at each 
end, and either one, two or three trailers, 
according to the traffic. The present num- 
ber of vehicles forming the electrical roll- 
ing stock of the company consists of 
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twenty-four motor cars and thirty-three 
trailers, each sixty feet long. Of the motor 
cars, there are twelve first class and 
twelve third class, the former having seat- 
ing capacity for forty-eight passengers, 
and the latter for fifty passengers. Of the 
thirty-three trailer cars, eleven are first 
class, cach accommodating sixty passen- 
gors, while seventeen are third-class cars 
accommodating sixty-four passengere each. 
The remaining five are composite cars, 
each of which provides seating accommo- 
dation for twenty-two first-class and forty 
third-class fares. Second-class accommoda- 
‘tion has been abolished. The cars are 
all built on the corridor principle, and 
standing room of inore than the seating 
capacity is given by the wide centre corri- 
dor. 

At one end of the motor car is the 
driver’s compartment, which occupies from 


three fect six inehes to four feet of the 


„length of the car. Immediately behind is 


a space set apart for passengers’ luggagd, 
taking up a further ten feet of the length. 
Behind this the whole of the car, with the 
exception of a small outside platform for 
a conductor at the rear, is given up for 
the accommodation of passengers. The 
space is divided into three compartments, 
separated by sliding doors, so that a proper 
proportion of smoking accommodation 
may be provided with the varying length 
of the train. The car bodies are of Eng- 
lish manufacture, but the trucks, which 
are of the double type, were built at the 
Baldwin locomotive works. The cars are, 
of course, built for standard railway 
gauge, the truck wheels being all of one 
size, thirty-three inches in diameter. Four 
motors of the Westinghouse No. 83 type 
are fitted to cach motor car, one on each 
axle, coupled to the car axles with the 
usual single reduction speed gear of the 
ratio 56.20. The approximate power 
of each of the motors is 100 hors- 
power, working at from 550 to 600 volts. 
They are of the usual enclosed four-pole 
type, with laminated pole-pieces and 
slotted core-drum armatures. The col- 
lector shoes are carried on stout wooden 
beams, there being one beam at each end 
of every motor car secured to the truck 
frame, and carrying three collector shoes. 
The two shocs at the extremities of the 
beam serve for the positive collector, the 
third shoe being hung from the centre of 
the beam to form the negative terminal 
of the car circuit. The shoes are of soft 
‘iron, hung by a loose system of sim- 
ple links from the beam, gravity being de- 
pended upon for maintaining efficient con- 
tacts between the shoes and the conductor 
rails. The controllers are all of the West- 
inghouse No. 134 type. They have mag- 
netic blow-outs, and are arranged for the 
series parallel control of four motors each, 
The controllers and the circuit-breakers 
are equipped with the Westinghouse elec- 
tropneumatic gear for train operation on 
the multiple unit system. However this 
is familiar to American engineers, and 
therefore need not be described here. 
The motorman’s compartment is lined 
throughout with asbestos slate, an abso- 
lutely fireproof material, which is also 
extensively used underneath the car in 
various places where there is any poesi- 
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bility of flashing or heating. The seats 
in the trains are all arranged along the 
length of the carriages except in the trail- 
er cars, where there is seating accommo- 
dation for sixteen passengers on tross 
seats in the centre. The trailer cars have 
at each end an automatic coupling lever, 
and a wheel for applying the hand brake, 
to be worked by the conductor should oc- 
casion arise. The trailer cars are fitted 
with the necessary electrical line to make 
a complete connection between the motor 
cars at each end. The coupling of the 
electrical line is extremely simple, being 
a seven-point plug and socket joint suit- 
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ductors, only differing in size, consist of 
a hollow block of vitrified earthenware on 
the top of which rests the flat base of the 
conductor rail, which is held securely in 
position by a pair of steel clips. The in- 
sulator block is carried on a broad-based 
foot, which has a vertical centre pin, over 
which the earthenware cube is cemented 
with molten sulphur, the base being se- 
cured to the cross sleepers of the track by 
coach screws. The insulators are situated 
at every third sleeper. The earthenware 
block of the positive rail insulator is six 
inches cube, the negative rail insulator 
six inches square by three inches deep. A 
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ash at the surface, with four inches of 
broken sandstone below, resting upon a 
wall packed floor of sandstone blocks. The 
sandstone used is part of that cut out in 
driving the tunnel. 

The Electric Power Generating works 
are situated at Shore Road, adjoining the 
Hamilton square railway station, Birken- 
head. The buildings are of brick and 
steel, substantially and neatly finished 
with stone trimmings. There are three 
new buildings in all—the power generat- 
ing station proper (which is by far the 
largest and most substantial structure), 
the battery house and the fan house. 
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ably protected by a light annealed cast- 
iron housing. 

The cars are highly fimished outside in 
dark red, relieved with gold lines. The 
first-class carriages have padded cane seats 
and are of polished mahogany, panel finish, 
inside, whereas the third-class carriages 
have bentwood cherry seats and a general 
finish of light oak. 

The track is fitted throughout with in- 
sulated positive and return conductors. 
The former is on the outside of the track, 
the negative being between the running 
rails and lower than the other. The in- 
sulators, which are similar for both con- 


wooden guard protects the positive rail 
from accidental contacts or earthing. The 
bonds are of the flexible type. The con- 
ductor rails are of two weights, viz., 100 
pounds per yard and sixty pounds per 
yard. They are in sixty-foot lengths. 
The track rails are eighty-six pounds 
per yard in weight, and are laid on thirty- 
foot lengths, on cross sleepers, with thir- 
teen to sixteen sleepers per rail length, 
instead of the usual eleven. The rails are 
of the bullhead section, and rest on wood- 
en cushions recessed into chairs weighing 
fifty-four pounds each. The ballasting of 
the way consists of six inches of clinker 


Alongside, on the same side, is the old 
pump house, connected with the tunnel 
drainage system. There is also a brick 
chimney of circular section, 250 feet high 
and of thirteen feet inside diameter. The 
power plant is all situated in the largest 
building, which has inside dimensions of 
135 by 145 feet 9 inches. It is divided 
into two distinct parts by a brick wall; 
the boiler room occupies about seventy- 
nine feet of the building length and the 
engine room the rest. 

The boiler room contains nine Stirling 
water-tube boilers, each having 4,370 
square feet of heating surface, and work- 
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ing at a normal steam pressure of 170 
pounds per square inch. Three of the 
boilers are arranged to work at low press- 
ure for supplying steam to the pumping 
engines, which require the service of only 
one of the new boilers, although pre- 
viously fed by four Lancashire boilers. 
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The boilers are fitted with Roney me- 
chanical stokers, which receive their power 
from four Westinghouse standard steam 
engines of the four and one-half by four 
inch size. Kceonomizers of the Clay-Cross 
tvpe are used, fhe scrapers for these be- 
ing operated by two Westinghouse elec- 
tric motors of the direct-current multi- 
polar type of five-horse-power capacity. 
The fuel used at present is Staffordshire 
coal, which is brought direct to the works 
by way of the docks railway, a branch of 
which encircles the generating station. 
The docks railway network is fed by all 
the railways of the country. 

The coal is tipped direct into a breaker 
driven by a compound-wound direct-cur- 
rent Westinghouse electric motor of 
seven and one-half-horse-power capacity. 
The broken coal passes on to a bucket 
elevator, also driven by electric power, 
and is lifted up to the top floor of the 
boiler house, where it is distributed from 
a horizontal conveyor into a series of stor- 
age bins or hoppers, there being one hop- 
per for each pair of boilers, or five in all, 
of which the total capacity is about 600 
tons. The motor driving this combined 
elevator and conveyor is of the standard 
Westinghouse direct-current type of 
fifteen-horse-power capacity. From these 
coal stores the fuel feeds down by gravity 


through automatic weighing machines 
into the stokers. The ashes from the 


fires are conveyed from the pits to the 
railway wagons by the buckets of the coal 
elevator on their return journey. The 
conveyor driving gear is erected on a 
platform above the pumps and condens- 
ers, which occupy one end of the boiler 
house. 
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The feed water is drawn from the pub- 
lic supply, and after passing through the 
economizers enters the boilers at a tem- 
perature of about 212 degrees. The Holly 
gravity is in use. This is a simple ar- 


rangement of the drains and separators 
whereby great economy is secured ; 


it is 
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gallons of condenser water per hour. 
Surface condensers of the Weir marine 
tvpe are installed. Each boiler supplies 
direct into a steam header arranged on 
the ring system, composed of ten inch 
and twelve inch diameter steel piping. 
The exhaust main is of riveted sheet-steel 
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as yet little used in this country, but I 
believe it is very extensively adopted in 
America, where its advantages have been 
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ONE OF THE LARGE GENERATING SETS, MERSEY RAILWAY, 


fully proved by years of practice. The 
Harris system of water softening is used. 
The plant installed has a capacity for 
softening 3,000 gallons of feed water per 
hour, and purifies from 8,000 to 10,000 
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pipe of diameters varying from thirty- 
two inches to forty-eight inches. 
The engine and dynamo half of the 


ENGLAND. 
power-house has two floors, on the upper 
of which the generating machinery is in- 
stalled, while below the steam supply and 
exhaust piping systems are located. 
The main. electrical supply is(generated 
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by three large sets, each consisting of a 
vertical compound stcam engine direct- 
coupled to a Westinghouse double-current 
generator. The steam engines are of the 
Westinghouse Corliss type, with cylin- 
ders of thirty inches and sixty inches in 
diameter, and a stroke of forty-eight 
inches. The admission valves of the high- 
pressure cylinder are of the poppet type; 
the rest, both of the high and low-press- 
ure sides, are simple Corliss valves. Re- 
heating receivers are adopted on these 
engines. The normal full-load capacity 
of each engine is approximately 1,650 
horse-power. Steam is supplied at a 
pressure of 170 pounds per square inch, 
the speed being ninety-four revolutions 
per minute. The floor space occupied 
by each set is some thirty square feet. 
The engines operate condensing with 
twenty-five-inch vacuum, and have an 
overload capacity of sixty per cent under 
those conditions, and forty per cent when 
running non-condensing. The generator 
of each set is built direct on the shaft 
between the high and low-pressure sides 
of the engine. Each machine has a rated 
capacity of 1,250 kilowatts generating 
direct current at a pressure of 650 volts, 
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MOTORMAN’s Switcu, Mersey RAILWAY, 
ENGLAND. 
or three-phase alternating current of 
twenty-five cycles per second. As a mat- 
ter of fact, no provision has been made 
for using any alternating current in con- 
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nection with the Mersey railway at pres- 

ent. The whole of the route is supplied 

with the direct current as generated. 
The generators are of the well-known 
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slotted core drum-wound type, and is 
built exactly in accordance with the 
standard Westinghouse principles, hav- 
ing the core and the commutator built 
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standard Westinghouse multipolar type. 


The field consists of a vertically divided 


cast-steel ring, having thirty-two pole- 
pieces cast on its inner side projecting 
radially toward the centre. The pole- 
pieces are built up of soft steel stamp- 
ings; losses due to eddy currents are thus 
reduced to a minimum, and a highly effi- 
cient magnetic circuit results. The fields 
are compound-wound, the shunt and 
series coils are wound separately, and 
every pole-picce bears a section of each 
winding. The’ field is over-compounded 
to give a rise of ten per cent in pressure 
of output, with change from no load to 
full rated load. The armature is of the 


rigidly together on the one spider, which 
is pressed and keyed as one piece direct 
on to the engine shaft. The sheets of the 
core are stamped out in the form of seg- 
ments, having inner lugs which dovetail 
into slots machined in the periphery of 
the cast-iron spider, the whole core being 
clamped solidly together by  cast-steel 
end-rings. The armature windings are 
of copper bars forged together to final 
shape, and insulated before being fixed 
in the core slots. These large generators 
are built to cope continuously with over- 
loads of fifty per cent without dangerous 
rise of temperature, and are designed to 
give their full rated output continuously 
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with a temperature rise not exceeding 
forty degrees above that of the external 
surroundings. 

Two smaller generating sets, consist- 
ing of a Westinghouse compound engine 
of the 16 x 27 x 16 inch size and direct- 
coupled to a 200-kilowatt direct-current 
Westinghouse generator, are also in- 
stalled. The engines are of the single- 
acting type, having a single horizontal 
piston valve fixed over the side by a side 
pair of vertical cylinders. The generators 
are of the standard Westinghouse multi- 
polar, direct-current type, similar in con- 
struction to the large ones described, ex- 
cept that they are not provided with the 
extra armature connections and collecting 
rings for double-current working. The 
normal speed of these sets is 250 revolu- 
tions per minute. All the engines exhaust 
into a common main installed below the 
engine floor. The main is of sheet steel 
riveted, and is of reducing diameter, vary- 
ing from forty-eight inches to thirty-two 
inches. The engine room also contains a 
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tors, ete. Incandescent electric lamps 
are used for lighting the power station, 
210-volt lamps being used in series of 
sets of three. The battery house con- 
tains a set of 320 type “R” chloride ac- 
cumulators. 

There are nineteen main feeder cables 
passing from the power station to the 
various parts of the line, all of the lead- 
covered, paper-insulated type. From the 
main switchboard the cables are fixed to 
the solid rock of the tunnel, hanging on 
wrought-iron hook racks bolted to the 
rock-face. 

In conclusion, thanks are due to the 
Mersey Railway Company, and to the 
British Westinghouse Company for the 
information and photographs contained 
in this article. A. W. 

June 6. 


The Massachusetts Institute of 
Technology. 
The catalogue of the Massachusetts 
Institute of Technology, Boston, de- 
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motor-driven booster set for working in 
conjunction with a large storage battery. 

The main switchboard of the power 
generating plant is installed on a gallery 
extending the full width of the engine 
room at one end, and raised about twelve 
feet above the floor level. The width of 
the gallery is about eighteen feet, which 
allows ample room both in front of and 
behind the switchboard. There are nine- 
teen main panels on the board, all of the 
standard Westinghouse type, of marble, 
filled with the usual forms of instru- 
ments, switches, ete. The work’s light- 
ing switchboards are separate and one is 
provided in each room. There are also 
many other auxiliary switchboards in- 
stalled in various convenient parts of the 
works for the control of the small mo- 


scribes the scientific and technical courses 
offered at that institution. Thirteen dis- 
tinct undergraduate courses are offered, 
covering the various branches of applied 
science. These extend over four years, 
and lead to the degree of bachelor of 
science. Graduate courses of one year 
are offered in mining engineering, 
metallurgy, architecture, chemistry, elec- 
trical engineering and naval architecture, 
these leading to the degree of master of 
science. During the summer vacation 
the institute offers systematic instruction 


in quite a considerable range of studies, 
including drawing, mathematics, general 
science and shop work, as well as 
languages. Professional summer schools, 
devoted mainly to field work, have been 
for a-long time maintained by the insti- 
tute, 
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ELECTRICAL MINING NOTES. 


BY SYDNEY F. WALKER. 
THE HOME OFFICE ENQUIRY. 


(Concluded.) 

A large portion of the enquiry has cen- 
tered round the possibility of working 
electrically driven coal-cutting machines. 
In fact the whole of the enquiry has nar- 
rowed itself to the two questions princi- 
pally, the use of electric motors at the 
face of the coal, and the protection of the 
cables. Every mining engineer and every 
colliery manager who has been examined 
has been emphatic that the machine must 
be stopped immediately that gas is found 
where it is working, and that it must not 
be started again until the gas has been 
got rid of. It should perhaps be explained 
that what is known variously as marsh 
gas, fire-damp, etc., a gas very similar, 
but not exactly the same as the gas which 
is used for illuminating purposes, is 
formed in the coal in the process of the 
formation of the nature of the coal it- 
self. Shallow seams usually have not 
much gas, by reason of the fact that the 
gas has a better chance of exuding 
through the strata above it, and so es- 
caping to the upper atmosphere, and from 
the fact that less gas is formed in the 
shallower seams. The formation of the 
gas is a work of ages. The different con- 
stituents of which the coal is formed are 
gradually changed, with the pressure to 
which the seam is exposed, and with the 
chemical action which goes on, with the 
result that the longer the coal remains in 
the ground, that is to say, the deeper 
it lies, usually, the greater is the quantity 
of gas that is stored in it. The gas, which 
is that represented by the chemical sym- 
bols CH,, not C,H, which is the for- 
mula for illuminating gas is actually 
stored in the coal itself, under great 
pressure, and is believed to be in the 
liquid form. When the pressure is re- 
lieved by the removal of a certain quantity 
of coal from the face, the gas rushes out, 
and there is then danger until it has been 
got rid of. 

One of the drawbacks to the use of elec- 
tricity for lighting coal mines is the fact 
that the electric lamps do not show the 
presence of gas. The ordinary miner’s 
lamp does. It has two distinct offices, to 
give light, and to show the presence of a 
dangerous gas. The miner’s safety lamp, 
in its present form, consists of an oil-burn- 
ing wick, with its oil-well, on top of which 
is a strong glass surrounding the flame, 
the glass itself being protected by wire 
bars, and above the glass two, three or 
more gauzes, protected by a metal bonnet, 
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really a metal shield, with a metal cap, 
and with ventilation holes between the 
metal cap and the bonnet. The air which 
supplies the oxygen to the flame is sup- 
plied from the bottom, through small 
gauze protected holes, and passes out at 
the holes at the top. When gas is present 
the flame of the lamp elongates, as skilful 
miners can tell by the appearance of the 
flame, which they make very small for 
the test, what percentage of gas is pre- 
sent. Gas is not explosive until it has been 
diluted by a certain percentage of atmos- 
pheric air. It will not ignite unless that 
percentage is present. It again becomes 
harmless when it has been diluted beyond 
a certain figure. In its first stage it can 
not ignite because there is not sutlicient 
oxygen present. In its last stage it will 
not ignite because there is too much nitro- 
gen present. Hence it is the rule that 
wherever a coal-cutting machine is work- 
ing a safety lamp shall be also, and tests 
shall be made for gas periodically, when 
the machine is stopped to examine the 
roof. 

Many experiments have been made with 
gas and enclosed motors, to ascertain how 
far they are dangerous, and several im- 
portant matters have come out in this 
connection in the course of the enquiry. 
One witness stated that, in his opinion, 
there would be no danger from a sparking 
commutator, because with carbon brushes 
carbonic acid gas would be formed in 
such quantities as would kill any com- 
bustion. This witness also considered that 
an enclosed are lamp would not be dan- 
gerous in an explosive mixture from the 
same cause. His idea was that if the 
motor was enclosed, and an outburst of 
gas took place, the gas would take some 
time to penetrate into the motor, and it 
would then have to encounter the CQ,, 
if there was any sparking, and if there 
was no sparking there would be no danger. 
Another witness gave particulars of an 
experiment in which he poured gas over 
an enclosed motor. It worked its way 
through to the commutator, ignited the 
gas inside and burnt the armature, but 
did not ignite the gas outside. This wit- 
ness was impressed with the necessity of 
a. flame-tight motor, and mentioned a 
special flame tight-joint which he had 
worked out. Another witness mentioned a 
somewhat similar experiment, in which 
he discharged ordinary coal gas over the 
commutator of a continuous-current ma- 
chine, not enclosed, for a quarter of an 
hour, without ignition, though the brushes 
were rocked to and fro. Finally he did pro- 
duce ignition by loading the machine up 
to double its normal load. Another witness 
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described an experiment directly negativ- 
ing the last described. He placed a small 
motor inside a box, into which gas was 
allowed to pass in inflammable propor- 
tions. When the brushes were cool, no 
ignition occurred, but as soon as they be- 
came heated ignition took place. This 
witness also described a case where the 
danger of cables is well illustrated. The 
cables in a particular mine were enclosed 
inside wood casing, which became damp. 
A small leakage current existed, and 
this slowly carbonized the wood and set 
fire to it, the prop on which the casing 
rested being also fired. Other witnesses 
described further experiments on the mat- 
ter of the ignition of a gaseous mixture, 
but in these experiments the mixture em- 
ployed was such as would fire in the ordi- 
nary way if sufficient heat was present. 

Mr. W. E. Garforth, the managing 
director of a large colliery in York- 
shire, where electricity is largely em- 
ployed, and who is also the managing 
director of one of the most successful 
coal-cutting machine companies, the Dia- 
mond, made a careful series of ex- 
periments with a gaseous mixture, con- 
sisting of ten per cent of ordinary town 
gas, and ninety per cent of ordinary at- 
mospheric air. When this mixture was al- 
lowed to fill a special chamber in which 
motors of different construction were fixed, 
and an open continuous-current motor 
working with a pressure of 500 volts was 
allowed to run in the chamber, an explosion 
occurred in a few seconds. When an en- 
closed motor, running with the same 
pressure was fixed in a similar chamber 
no explosion took place, though the cur- 
rent was turned on and off repeatedly for 
several minutes. Further experiments 
were made to see if the gas would pene- 
trate into the body of an enclosed motor, 
and would there cause an explosion. The 
result was that gas did filter through, and 
an explosion did take place inside the 
case, but it did not ignite the gas outside. 
This confirms the experiments that were 
made in Germany some few years since. 
Mr. Garforth also made some experi- 
ments with protectors of gauze, but ap- 
parently they were not satisfactory. Mr. 
William Mountain, of Messrs. Ernest 
Scott & Mountain, also made some ex- 
periments on somewhat similar lines, £nd 
he states that with mixtures of one part 
of gas to eight, ten and fifteen of air no 
explosion took place with an enclosed 
motor inside an air-tight box, into which 
the gaseous mixture was allowed to pass. 
The question of the mixture of gas and 
air, as mentioned above, alters the whole 
aspects of the experiment. 
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It would appear from the experiments 
with any one of the safety fuses fired 
that enclosed motors are fairly safe in ex- 
plosive mixtures, but it would hardly be 
wise, in the writer’s opinion, to rely on 
this, as workmen are apt to be very care- 
less in these matters. In an electric coal- 
cutting machine, which the writer in- 
spected a short time since, some one had 
put small pieces of coal between the 
brushes and the commutator, while the 
machine had ‘been standing, presumably 
to see what would happen. In that case 
there was no gas present, but if a machine 
had been started in a gaseous mixture, 
under those conditions, an explosion 
might very easily have followed. 

One of the most important parts of the 
enquiry related to the cables. In this 
country armored cables have been used 
almost universally for mining work, 
under the impression that the chances of 
explosion were lessened by their use, the 
idea being that the armor prevented the 
cable from being damaged by falls, ete. 
In one case in particular it was stated 
that a fall occurred and the armor 
was forced through the insulation to 
the conductor, and a man was killed 
subsequently by accidentally taking hold 
of the cable with one hand and plac- 
ing his shoulder against an iron coal tub 
(wagon), which was in connection with 
the other side of the circuit. One emi- 
nent firm in Scotland has consistently 
advocated the use of concentric armored 
cable, the outer conductor being formed 
by the armor itself, and uninsulated. It 
is a commentary on this that one of the 
deaths which have occurred in coal mines 
from electricity was directly traceable to 
this practice, though it is only fair to 
say that considerable modification had 
been introduced in the arrangement. [Ín 
the case in question, at Exhall colliery, in 
Warwickshire, the service was at 500 
volts and concentric cables, with the outer 
uninsulated, were used, but at a certain 
distance from the pit bottom the concen- 
tric cable had been abandoned and a 
single cable used, the return current being 
taken by a water pipe connected to the 
pump, which was being worked by the 
motor supplied by the single cable. When 
men went to widen the road leading to 
the pump, an iron girder, which was 
allowed to fall, skinned the conductor, 
making contact with it, and when one of 
the men caught hold of the girder he got 
a shock which killed him. The men in 
this case were working in water several 
inches deep. The argument of the firm 
which advocates concentric cables with 
uninsulated outer is, that it will be im- 
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possible to get a shock, because it will be 
impossible for any one to grasp the inner 
conductor. The above case shows the 
fallacy of this argument, and although it 
may be argued that the accident oc- 
curred in consequence of the concentric 
form having been abandoned, this really 
only illustrates what may very casily 
happen in one way or another. The 
method would be perfect if you could 
make sure that the inner conductor 
would never come to the outside, but you 
can not be sure of that. At switches, fuse 
boxes, brushes and at other places the 
inner conductor comes within reach and 
may be grasped, and then there is no 
possibility of escape, as the whole of the 
mine forms part of the return path for 
the current. Coal itself is a very poor 
conductor, but like water, where there is 
a sufficiently good conductor to be trouble- 
some. The general consensus of opinion 
among the electrical witnesses was that 
earth—“ground,” as you call it more 
sensibly in America—should be kept out 
of the service altogether. An exception 
to this opinion is the case of the Scotch 
firm which so strongly advocates the con- 
centric with uninsulated outer. Another 
argument that is used by the firm in ques- 
tion, in support of its contention, is that 
if connection does take place between the 
inner and the outer, the fuse will blow, 
and the pressure will be off the service. 
This again has been shown to be a fal- 
lacy, in the course of the enquiry. It has 
come out repeatedly in the evidence that 
in mining work fuses are utterly unre 
liable. As electrical engineers well know, 
fuses at their best are subject to consid- 
erable influences, such as the temperature 
of the surrounding atmosphere, the time 
the fuse itself has been in its place, the 
nature of the current, whether it rises 
above the normal very much and very fre- 
quently, and others of a like nature. But 
the fuse in a central station, or in any 
position where there are men who under- 
stand the matter constantly at hand to 
see to things, is reliability itself, with all 
its imperfections, compared to the fuse 
in a coal mine, or, for the matter of that, 
in any industrial work, where the fuses 
are in charge of the ordinary mechanic or 
the engine room attendant. What usually 
happens is, when the fuse is first put in 
its place, it is of the proper strength, or 
possibly a little below, as the engineer 
may want to be sure of his circuits. Then 
the service is cut off suddenly, when 
something important is on hand, and a 
new fuse is put in. This goes in the 
saine manner. Then a larger fuse is put 
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in, and this goes after a little longer 
time, so a still larger fuse is put in, 
and so it goes on till the fuse 
is really able to carry as much cur- 
rent as the conductor of the cable itself. 
Many witnesses condemned the use of 
fuses entirely except at the generating 
station and at the pit bottom. One 
witness mentioned a case where a fire 
had been caused by a fuse “blowing” 
inside a wooden box. The enquiry 
brought out the fact that all fuses 
and switches are now enclosed in iron 
cases which are made as gas-tight as is 
possible, and it was suggested that the 
keys of the fuse and switch boxes should 
he in the hands of a responsible man who 
should only open them when the current 
had previously been switched off on the 
generator side, say, at the pit bottom or 
at the main switchboard. This is also a 
most important point. Some of the acci- 
dents which take place in connection with 
electricity are due to the pressure being 
on the cables when repairs are being 
done. If attention is given to this point, 
there will probably be fewer accidents. 

As was to be expected, the question of 
continuous-current vs. polyphase currents 
came up at the enquiry, and the opinion 
seemed to be that polyphase motors were 
safer than continuous-current. Mr. Gar- 
forth, who is the managing director of 
the Diamond Coal-Cutting Machine Com- 
pany, has adopted polyphase motors to his 
coal-cutting machines, and they are doing 
well. One of the objections to polyphase 
machines is the matter of the starting 
torque, but this is easily got over in vari- 
ous ways. 

The matter of firing shots by elec- 
tricity has also come up at the enquiry, 
and the mining witnesses who dealt with 
this principally were unanimous in the 
opinion that firing by electricity should 
not be made compulsory. One mining 
witness was of the opinion that the old 
“squib,” as it is called, was quite as safe 
as the electric fuse if properly watched. 
The old mining “squib” consists of a 
straw filled with powder and inserted into 
the charge, the outer end being lighted. 
Several instances were given of shots 
missing fire and causing accidents after- 
ward, owing to the shot firers going to the 
shot and its afterwards going off, and this 
would appear to largely discount the 
hitherto supposed value of the electrical 
method. It has been supposed that when 
firing by electricity, if the shot did not 
go off when the current was turned on, 
the shot firer might go to it immediately 
after, instead of waiting for the fuse to 
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burn itself out, as would be necessary 
with powder. The fault seems to be in the 
fuse itself, which has been long known to 
be very uncertain. There are two kinds 
of fuses employed in shot firing in mines. 
In one there is a very short length of very 
fine platinum wire, bridged across the two 
leads connected with the firing battery, 
and the fine wire is made to glow at a 
dull red when a current is passed through 
it. In the other form, two copper wires 
are embedded in a tube of gutta-percha, 
similar to the coating of a gutta-percha 
covered wire, the ends of the wires pro- 
truding outside the tube, a very short dis- 
tance. When the wires are connected to 
the firing battery, and a current is sent 
through, a spark passes across the gap be- 
tween the wires. In both forms, the wire 
and the ends of the copper wires are em- 
bedded in a detonating substance, such as 
fulminate of mercury, which ignites when 
heat is presented to it, either by the 
heated platinum wire or by the spark, and 
fires the charge of powder or other ex- 
plosives. There are several possible 
causes of failure in both systems. With 
the fine platinum wire, the wire itself is 
liable to be ruptured, breaking the cir- 
cuit, and it is liable to be ruptured in the 
act of firing, in such a way as not to fire 
the charge, because the heat is not present 
for a sufficiently long time. The time re- 
quired is very short, but a certain definite 
time is required, and it may happen that 
the wire does not maintain its continuity 
long enough for this minimum time. 
With the high-tension fuse, as it is usually 
termed, the fuse in which firing is done 
by means of the spark which passes 
across the gap between two wires, there 
is a considerable element of uncertainty 


in the gap itself. One fuse will fire with 
a pressure of two volts and the next will 
not fire under perhaps 100 volts. As it is 
diflicult to construct light magneto firing 
machines for much over fifty volts, this 
led to a considerable amount of trouble in 
days gone by. 

The manufacture of fuses has been 
considerably improved during recent years, 
and also the manufacture of small mag- 
netos for firing, so that the trouble is not 
what it was from that cause, but it oc- 
casionally comes up even now. Then 
there is another trouble which is common 
to all fuses which are fired by heat de- 
livered to a detonating substance. The 
detonating substance may be good or bad. 
That is to say, it may fire immediately 
the necessary quantity of heat is de- 
livered to it, and it may not, because it 
has been constructed of materials which 
will not act so quickly. Further, if the 
detonator has been made of proper ma- 
terials, it mav have been kept in a damp 
place, and will then not fire. 
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PRACTICAL TELEPHONE ENGINEERING. 
(Cuntinued from page 885 ) 


As in the first example it is necessarv 
to ascertain how many exchanges should 
be provided. We first draw a horizontal 
line g g, dividing the number of sub- 
scribers equally, 2,950 above and 2,950 
below the line; we then draw a vertical 
line A h, dividing the subscribers equally 
on either side, giving the exchange lo- 
cation for a plant with only one exchange 
at +. This exchange should be provided 
with an immediate capacity of not less 
than 6,480, with an ultimate capacity of 
say 10,000. The cost of this plant we will 
assume amounts to approximately 
$1,000,000. 

In order to determine if more than one 
exchange would be best, we divide the city 
first into two districts, located east and 
west of the line h h, each district contain- 
ing 2,950 subscribers, and in the same way 
as the exchange at 1 was located, we find 
the exchange locations j and k for the 
eastern and western districts. Each of 
these should be provided with exchanges 
having an immediate capacity of, say, 
3,360 and ultimate of 5,040, and the cost 
of the plant we will assume would be 
$850,000. By dividing the city into dis- 
tricts, as shown by the dotted lines, and 
working out the exchange location for 
each district by drawing horizontal lines 
and vertical lines in the same way as the 
locations for one and two exchanges were 
selected, we get the points l m and n as 
the exchange locations for the districts 
west of line a b, north of the line b c, and 
the district bounded by the lines a b, 
b c and c d, respectively. It seems at first 
as if a separate exchange should be pro- 
vided for the district east of the line c d; 
but the saving in cable we will assume is 
not sufficient to justify the expense of this 
fourth exchange, and it is therefore best 
to connect these 350 subscribers direct to 
the main exchange located at the point 
n. For the 3,300 subscribers included in 
the district bounded by the lines a b, b c 
and c d and the 350 subscribers east of 
the line c d an exchange should be pro- 
vided having an immediate capacity of 
say 3,840 and ultimate of 6,000. For the 
district included within the lines b e, bc 
and f c, the exchange capacity should be 
about 1,920 immediate and 2,880 ulti- 
mate, and for the district west of the line 
a b the exchange capacity should be about 
720 immediate and 1,120 ultimate. The 
cost of the plant with these three ex- 
changes we will assume would be about 
$750,000, and therefore would be the 
most economical] design. 
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For the third example we will assume 
a city of about 1,500,000 population, cov- 
cring a territory as shown in Fig. 3. The 
exchange locations to be selected finally 
for this plant are shown at the points a, b, 
c, d, e, f, g. In deciding on this number 
of exchanges, as in the two previous ex- 
amples, careful consideration we will as- 
sume was first paid to the advisability of 
establishing a fewer number of exchanges 
of larger capacities than those selected, 
both from a standpoint of first cost of 
plant as well as practicability of operation. 

The districts to be supplied from the 
respective exchanges are shown enclosed 
by dotted lines and marked H, I, J, K, 
L, M and N. The approximate number 
of subscribers located in these districts be- 
ing 3,500, 3,000, 1,500, 1,500, 700, 1,000 
and 150. The exchange equipments for 
these districts should be selected about as 
follows: For exchange a the immediate 
capacity of board should be about 4,320 
lines, with an ultimate capacity of 6,000; 
exchange b should have an immediate ca- 
pacity of about 3,840 and ultimate 6,000; 
exchange c an immediate capacity of about 
1,920 and ultimate 2,400; exchange d an 
immediate capacity of about 1,920 and 
ultimate 2,400; exchange e an immediate 
capacity of about 960 and ultimate 1,680; 
exchange f an immediate capacity of about 
1,200 and ultimate 1,680; and exchange g 
an immediate capacity of about 240 and 
ultimate 480, making a total capacity of 
14,400 lines, and total ultimate capacity 
of 20,640 for a total actual number of sub- 
scribers amounting in all to 11,350. 
Modern telephone practice tends toward 
the installation of very large boards, and 
in many cases to the installation of two 
large boards in one exchange building, 
the boards being connected together by 
trunking cables. However, in this and the 
two previous examples only one board to 
an exchange has been considered, as the 
space will not permit of the discussion of 
the advisability of installing two boards. 
Single boards of as large an ultimate ca- 
pacity as 12,000 lines have been installed 
or at least put on exhibition, but it is 
questionable if these boards are free from 
troubles of cross-talk, ete., as it requires 
a considerable reduction of the insulating 
surface between the jacks. Furthermore, 
it is hardly possible for an operator on one 
of these large boards to reach all the sub- 
scribers even with the aid of the adjacent 
operator, on account of the extreme height 
of the board. For these reasons it is often 
advisable not to install boards of more 
than an ultimate capacity of 6,000 lines, 
as in these examples. 

In estimating on the cost of telephone 
plants it is a good plan to subdivide the 
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cost under the following headings, and 
then estimate separately on these. 

1. Subway, estimated lineal feet of 
trench work or duct feet of conduit. 

2. Cleaning and wiring conduits. 

3. Lateral connections from subway to 
poles and houses. 

4. Pole lines. 

5. Distributing poles. 

6. Underground cables, including trunk- 
ing cables between exchanges. 

7. Aerial cables, including trunking 
cables. 

8. Subscribers wiring from cable ter- 
minals to telephone instruments. 

9. Exchange equipments. 

10. Telephone instruments. 

11. Buildings and lands. 

12. Engineering expenses. 

13. Contingencies. 


Spo—__ =, 


Annual Meeting of the New York 
Electrical Society. 

The annual meeting of the New York 
Electrical Society was held at the Café 
Boulevard, June 10. The officers elected 
for the season 1903-1904 were: President, 
J. J. Carty; vice-presidents, W. I. Don- 
shea, Hobart D. Betts, W. S. Barstow, 
Douglass Burnett, H. C. Townsend, F. C. 
Bates; secretary, George H. Guy; treas- 
urer, Henry A. Sinclair.. 

The membership of the society is now 
619, as against 513 last year. There were 
twenty-six resignations and three deaths 
during the year, and fifty-one were struck 
off the list, leaving a net gain of 106. 
The society has never been so sound in 
finances, solid in the quality of its mem- 
bership, and effective in its work as it now 
is, and the character of the meetings 
which it has given under the able presi- 
dency of Dr. Sheldon is one of which any 
organization could be proud. 

Seventy of the members and their 
friends sat down to an excellent dinner 
and enjoyed a good musical programme 
which followed. Mr. Charles Stuart 
Phillips was a conspicuous performer. 


The New Canadian Westinghouse 
Company. 


The Canadian Westinghouse Company, 
capitalized at $2,500,000, is about to be 
established in Canada, on a site to be 
selected in one of the manufacturing 
towns of the province of Ontario. The 
output of the many Westinghouse indus- 
tries in the United States is some $50,- 
000,000 per ycar in actual shipments. Of 
this output, electrical apparatus to the 
value of $1,500,000 to $2,000,000 an- 
nually is sent into the Dominion of 
Canada. For some years past the West- 
inghouse Companies have had an air brake 
works at Hamilton, Ontario. It is now 
proposed to amalgamate the Canadian air 
brake business with that of the new 
Canadian Westinghouse Electric Com- 
pany. It is not yet decided whether the 
new company will settle at Hamilton or 
elsewhere. The formation of a new com- 
pany, however, is certain. 
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Electrical Transmission under Land and Water. 


tances must sometimes pass 
through conductors that are under- 
ground or beneath water. In some other 
_cases it is a question of relative advantages 
merely, whether portions of a transmis- 
sion line go under water or overhead. 
Where the transmitted energy must enter 
a substation in the heart of a large city 
it not infrequently must go by the way of 
underground conductors without regard to 
the voltage employed. In some cities the 
transmission lines may be carried over- 
head, provided that their voltage is within 
some moderate figure, but not otherwise. 
Here it becomes a question whether trans- 
mission lines at high voltage shall be car- 
ried underground, or whether transform- 
ing stations shall be established outside 
of the restricted area and then low-press- 
ure lines brought into the business section 
overhead or underground, as desired. 
Where a transmission line must cross a 
steam railway track it may be required 
to be underground, whether the voltage 
is reduced or not. The distance across a 
body of water in the path of a transmis- 
sion line may be so great that a span is 
impossible and a cable under the water 
therefore necessary. Such a cable may 
work at the regular line voltage, or a 
transformer station may be established 
on one side or on each side of the body of 
water. Even where it is possible to span 
a body of water with a transmission line, 
the cost of the span and of its supports 
may be so great that a submarine cable 
is more desirable. A moderate increase in 
the length of a transmission line in order 
to avoid the use of a submarine cable is 
almost always advisable, but where rivers 
are in the path of the line it is generally 
impossible to avoid crossing them either 
overhead or underneath. Thus, St. Paul 
could only be reached with the 25,000- 
volt line from the falls on Apple River by 
crossing the St. Croix River, one-half 
mile wide, on the way. In order to carry 
out the 40,000-volt transmission between 
Colgate and Oakland, the Carquinez 
Straits which intervened with nearly a 
mile of clear water were crossed. Some- 
times, as in the former of the two cases 
just named, an existing bridge may be 
utilized to support a transmission line, 
but more frequently the choice lies between 
an overhead span from bank to bank of a 
river and a submarine cable between the 
same points. | 
The prime advantage of an overhead 


ze transmitted over long dis- 
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line at high voltage is its comparatively 
small first cost which is only a fraction of 
that of an underground or submarine 
cable in the great majority of instances. 
At very high voltages, like 40,000 to 50,- 
000 or more, the overhead line must also 
be given first place on the score of re- 
liability, since the lasting quality of under- 
ground and submarine cables at such 
pressures is as yet an unknown quantity. 
On the other hand, at voltages in which 
cable insulation has been shown by ex- 
perience to be thoroughly effective, under- 
ground or submarine cables may be more 
reliable than overhead lines because of 
the greater freedom from mechanical dis- 
turbances which these cables enjoy. 

In the business portions of many cities 
a transmission line must go underground, 
whether its voltage is high or low. Under 
these conditions it may be desired either 
bo transmit energy to a substation for dis- 
tribution within the area where conduc- 
tors must be underground, or to transmit 
energy from a generating station there 
located to outside points. If the trans- 
mitted energy is reduced in pressure be- 
fore reaching such a substation, a trans- 
forming station must be provided, and 
this will allow the underground cables to 
operate at a moderate voltage. For such a 
case the advantages as to insulation at 
the lower voltage should be compared 
with the additional weight of conductors 
in the cable and the cost of the transform- 
ing apparatus. If the voltage at which 
current is delivered at the transforming 
station does not correspond with the re- 
quired voltage of distribution at the sub- 
station, the necessary equipment of step- 
down transformers is doubled in capacity 
by lowering the voltage of the transmitted 
energy where it passes from the overhead 
line to the underground cables. Condi- 
tions of just this sort exist at Buffalo in 
connection with the delivery of energy 
from the power stations at Niagara Falls. 
This transmission was at first carried out 
at 11,000 volts, and a terminal station 
was located at the Buffalo city limits 
where the overhead lines joined under- 
ground cables that continued the trans- 
mission at the same voltage to several 
substations in different parts of the city. 
Later the voltage of the overhead trans- 
mission line was raised to 22,000, and it 
not being thought advisable to subject the 
insulation of the underground cables to 
this higher pressura transformers were 
installed at the terminal station to lower 


the line voltage to 11,000 for the under- 
ground cables. As the substations in this 
case also have transformers, there are two 
kilowatts of capacity in step-down trans- 
formers for each kilowatt of delivery ca- 
pacity at the substations. 

The saving effected in capacity of trans- 
formers and in the weight of cables by 
continuing the full transmission voltage 
right up to the substations whence dis- 
tribution takes place, furnishes a strong 
motive to work underground cables at the 
pressure of the overhead transmission line 
of which they form the continuation. 
Thus, at Hartford the 10,000-volt over- 
head lines that bring energy from water 
power stations to the outskirts of the city 
connect directly in terminal houses there 
with underground cables that complete 
the transmission to the substation at the 
full line voltage. In Springfield, Mass., 
the overhead transmission lines from water 
power stations connect directly with un- 
derground cables at a distance of nearly 
two miles from the substation, and these 
cables are thus subject to the full line 
pressure of 6,000 volts. The overhead 
line that brings energy at 25,000 volts 
from Apple River falls to St. Paul ter- 
nunates about three miles from the sub- 
station there, and the transmission 1s com- 
pleted by underground cables that carry 
current at the 25,000-volt pressure. 

In these and similar cases the relative 
advantages of underground cables at the 
full voltage of transmission and of over- 
head lines at a much lower pressure, in 
the central portions of cities, must be com- 
pared. The overhead lines at moderate 
voltage will no doubt cost less in almost 
every case than underground cables of 
equal length and at the full transmission 
voltage. 

As an offset to the lower cost of over- 
head city lines at moderate voltage, where 


they are permitted by local regulations, 


comes the increase in weight of conductors 
due to the low pressure on the overhead 
lines, and also the cost of additional 
transformer capacity, unless the lines that 
complete the transmission operate at the 
voltage of distribution. The 10,000-volt 
lines that transmit energy from Great 
Falls to Portland, Me., terminate in two 
transformer houses that are distant about 
0.5 mile and 2.5 miles, respectively, from 
the substation there. In these trans- 
former houses the voltage is reduced to 
2,500, and the transmission is then con- 
tinued at this pressure to the substation 
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whence distribution takes place without 
further transformation. 

Where a river or other body of water 
must be crossed by a transmission line, 
either of three plans may be followed. 
The overhead line may be continued as 
such across the water, either by a single 
span or by two or more spans supported 
by one or more piers built for that pur- 
pose in the water. The overhead line may 
connect directly with a submarine cable, 
this cable being thus exposed to the full 
voltage of the transmission. As a third 
expedient, a submarine cable may be laid 
and connected with step-down transform- 
ers on one bank and with step-up trans- 
formers on the other bank of the river or 
other body of water to be crossed. The 
overhead lines connecting with these 
= transformers can obviously be operated at 
any desired voltage, and this is also true 
of the cable. 

Even though the distance across a body 
of water is not so great that a transmis- 
sion line can not le carried over it in a 
single span, the cost of such a span may 
be very large. A case in point is that 
of the Colgate and Oakland line where 
it crosses the Carquinez Straits by a span 
of 4,427 feet. These straits are about 
3,200 feet wide where the transmission 
line crosses, and overhead lines were re- 
quired to be not less than 200 feet above 
high water so as not to impede naviga- 
tion. In order to gain in ground 
elevation and thus reduce the necessary 
height of towers, two points 4,427 feet 
apart on opposite sides of the straits were 
selected for their location. Under these 
circumstances two steel towers, one sixty- 
five feet and the other 225 feet high, were 
required to support the four steel cables 
that act as conductors across the straits. 
To take the strain of these four cables, 
each with a clear span nearly three times 
as great as that of the Brooklyn Bridge, 
eight anchors with housed strain insu- 
lators were constructed, four on the land 
side of each tower. On each of these 
anchors the strain is said to be 24,000 
pounds. At each end of the cables mak- 
ing this span is a switch-house where 
either of the two three-phase transmis- 
sion lines may be connected to any three 
of the four steel cables, thus leaving one 
cable free for repairs. It is not possible 
to state here the relative cost of these 
steel towers and cables in comparison with 
that of submarine cables for the same 
work, but at first glance the question ap- 
pears to be an open one. The voltage of 
40,000, at which this transmission is car- 
ried out, is probably higher than that on 
any submarine cable in use, but there 
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seems to be no good reason why a suitable 
cable can not be operated at this voltage. 
Whatever the limitations of voltage as 
applied to submarine cables, it would, of 
course, have been practicable to use step- 
up and step-down transformers at the 
switch-houses and thus operate a sub- 
marine cable at any voltage desired. 

In another case, on a transmission be- 
tween Portsmouth and Dover, N. H., it 
was necessary to cross an arm of the sea 
on a line 4,811 feet long with a three- 
phase circuit operating at 13,500 volts. It 
was decided to avoid the use of either a 
great span or of raising and lowering 
transformers at this crossing, and to com- 
plete the line through a submarine cable 
operating at the full voltage of trans- 
mission. To this end a brick terminal 
house six by eight feet inside and with an 
elevation of thirteen feet from the con- 
crete floor to the tile roof, was erected on 
each bank of the bay at the point where 
the submarine cable came out of the 
water. The lead-covered cable pierced the 
foundation of each of these terminal 
houses at a point four feet below the floor 
level and rose thence on one wall to an 
elevation eleven feet above the floor to a 
point where connection was made with 
the ends of tlie overhead lines. From 
this connection on each of the three con- 
ductors a tap was carried to a switch and 
series of lightning arresters. A single 
lead-covered cable containing three con- 
ductors makes connection between these 
two terminal houses. At each end of this 
cable the lead sheath joins a terminal bell 
one foot long and 2.5 inches in outside 
diameter, increasing to four inches at the 
end where the three conductors pass out. 
This terminal bell is filled nearly to the 
flaring upper end with an insulating com- 
pound. 

In the instance just named it seems 
probable that the cost of the submarine 
cable was less than would have been the 
outlay for shore supports and a span 
nearly a mile long across this body of 
water. 

Underground and submarine cables 
have been operated at voltages suitable for 
transmission during periods sufficiently 
long to demonstrate their general relia- 
bility. The Ferranti underground cables 
between Deptford and London have regu- 
larly carried current at 11,000 volts since 
a date prior to 1890. During about five 
years cables with an aggregate length of 
sixteen miles have transmitted power from 
St. Anthony’s Falls to Minneapolis. At 
Buffalo, some thirty miles of rubber-insu- 
lated cables have been in use for under- 
ground work at 11,000 volts since 1897, 
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and eighteen miles of paper-insulated 
cable since the first part of 1901. These 
examples are enough to show that trans- 
mission through underground cables at 
11,000 to 12,000 volts is entirely practic- 
able. At Reading, Pa., an underground 
cable one mile long has carried three- 
phase current at 16,000 volts for the Oley 
Valley Railway since some time in 1902. 
The cables in the transmission from Apple 
River to St. Paul, which carry three-phase 
current at 25,000 volts, have a total length 
of three miles and have been in use since 
1900. This voltage of 25,000 is probably 
the highest in regular use on any under- 
ground or submarine cable conveying 
energy for light or power. From the ex- 
perience thus far gained there is much 
reason to think that voltages thus far ap- 
plied to underground cables may be very 
materially increased before a prohibitive 
cost of insulation is reached. 

On submarine cables the voltage of 13,- 
500 in the Portsmouth and Dover trans- 
mission, above mentioned, is perhaps as 
great as any in use. It does not appear, 
however, that any material difference ex- 
ists, as to the strain on its insulation at a 
given voltage, between a cable when laid 
in an underground conduit and when laid 
under water. In either case the entire 
stress of the voltage employed operates on 
the insulation between the several con- 
ductors in the cable, and between each 
conductor and the metallic sheath. Under- 
ground conduits have little or no value as 
insulators of high voltages, because it is 
practically impossible to keep them water- 
tight and prevent absorption or condensa- 
tion of moisture therein. For these reasons 
a cable that gives good results at 25,000 
volts in an underground conduit should 
be available for use at an equal voltage 
under water. The standard structure of 
high-voltage cables for either underground 
or submarine work includes a continuous 
metallic sheath outside of each conductor 
or of each group of conductors that goes 
to make up a circuit. As most trans- 
missions are now carried out with three- 
phase current, the three conductors corre- 
sponding to a three-phase circuit are 
usually contained in a single cable and 


covered by a single sheath. The cables 
used in transmission systems at Ports- 
mouth, Buffalo and St. Paul are of this 
type. If single-phase or two-phase cur- 
rent is transmitted, each cable should con- 
tain the two conductors that go to make 
up a circuit. In work with alternating 
currents the use of only one conductor 
per cable should be avoided because of the 
loss of energy that results from the cur- 
rents induced in the metallic sheath of 
such a cable. 
(To be continued.) 
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Canadian Electrical Association. 


Proceedings and Papers at the Thirteenth Annual Convention, Held in Toronto, Canada, Dune 10, 11, 12. 


the Canadian Electrical Associa- 

tion opened on Wednesday, June 
10, at 11 a. M., in the Assembly Hall of 
the King Edward Hotel, in the city of 
Toronto, and continued in session until 
Friday at 1 P. M. 

A large number of members and vis- 
itors were in attendance, among whom 
were noticed the following: Robert T. 
Lozier, Cincinnati; G. U. G. Holman, 
Levis County; Charles IIenry Hims, 
Montreal; Charles F. Scott, Pittsburg, 
Pa.; F. H. Leonard, Jr., Montreal; Dr. 
R. B. Owens, Montreal; A. P. Manning, 
New York; P. H. Hover, New York; L. 
Denis, Quebec; F. Simmons, Kingston; 
G. A. Paterson, Brandon; Frank G. 
Bolles, Cincinnati; R. J. Russell, St. 
Louis; J. W. Pitcher, Halifax; C. H. Ab- 
bott, St. John, New Brunswick; Fred 
Thomson, Montreal; H. B. Kirkland, 
Chelsea, Mass.; J. Frederic Thorne, 
Pittsburg, Pa.; C. C. Starr, Halifax; Or- 
mand Higman, Ottawa; P. G Gossler, 
Montreal. 

The president, Mr. B. F. Reesor, mana- 
ger of the Electric Light and Power Com- 
pany, of Lindsay, occupied the chair. In 
the absence of Mayor Urquart, a welcome 
on behalf of the city was extended by 
Alderman Starr and Alderman Ward, to 
which Mr. A. A. Dion, of Ottawa, replied. 

In his annual address the president con- 
gratulated the members upon the favor- 
able circumstances under which they were 
meeting. He pointed out that during the 
vear the question of long-distance power 
transmission had engrossed the minds of 
capitalists to a greater degree perhaps than 
at any previous period in the history of 
the country. Rapid strides had been made 
in development in this direction, and at 
the present time some very extensive 
plants were contemplated or under con- 
struction, notably around the Niagara 
peninsula, and when completed Canada 
could boast of having some of the largest 
and best equipped electrical installations 
in the world. 

Mr. Reesor asked the members not to 
lose sight of the fact that the tide of 
municipal ownership was in full flow, and 
thev learned of individuals and municipal 
councils with whom it had become con- 
siderable of a craze, or, in other words, a 
case of “municipalities gone mad.” Dur- 
ing all this turmoil of unrest they must 
not forget that vested interests were at 
stake and must be looked after. Millions 
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of money had been invested in this country 
bv individuals and companies in lighting 
and power development, sanctioned, and 
in many instances induced by the very 
municipal corporations that were now 
clamoring after or looking with longing 
and covetous eyes at a business that had 
been carried from an experimental stage 
until it had become to all appearances a 
factor of considerable importance to every- 
day commercial life. 

Upon the business being taken up, the 
report of the secretary-treasurer, Mr. 
C. H. Mortimer, was read, showing a 
present membership of 375. The receipts 
for the year were $1,398.11, and there was 
a balance on hand of $404.17. This was 
exclusive of a donation of $500 made by 
the Canadian General Electrice Company. 

A letter was read from the Mayor of St. 
Louis inviting the association to hold its 
convention next year at St. Louis. The 
Business Men’s League, of St. Louis, in- 
vited the association to that city. Pro- 
fessor Owens, of Montreal, explained to 
the members that there would be an inter- 
national electrical convention during the 
first week of September, 1904. 

Reference was made to the Conmee Act 
in the report of the Legislation Com- 
mittee, which was presented by Mr. John 
Yule, manager of the Guelph Light and 
Power Company. The report stated that 
it might be assumed that the underlying 
principles of the Conmee bill are con- 
sidered and admitted to be a reasonable 
protection to those who were induced to 
invest capital in and have developed the 
lighting business to its present propor- 
tions. The future danger was that amend- 
ments to the act would be made unless 
carefully watched. These amendments 
might very seriously affect the values of 
the members’ properties. The amendment 
most discussed in the legislature was a 
clause that would give municipalities the 
right to compel sale or to expropriate. 
The committee considered it advisable to 
discuss whether or not the Canadian Elec- 
trical Association should continue to as- 
sume the responsibility of looking after 


the interests of the companies. The finan-. 


cial support accorded the Legislation Com- 
mittee by the companies fell short of 
what it ought to be. In a vigorous attack, 
such as was made on the companies a 
few weeks ago, there was no time to stop 
and consider the financial situation, and 
the result was that the committee was 
considerably short of funds. ‘Those who 


were receiving the ‘benefits should place 
sufficient funds in the hands of the com- 
mittee to pay all liabilities. 

This report was not discussed by the 
meeting, but was handed over to the 
executive committee to deal with. 

A paper on “The Training of the High- 
Tension Engineer,” which had been pre- 
pared by Mr. Paul Lincoln, of Pittsburg, 
was read by Mr. Charles F. Scott, of Pitts- 
burg, Pa., on Wednesday afternoon. In 
this paper the writer, in part, said: 

There are two schools in which the elec- 
trical engineer may receive his training, 
but only one in which he must receive a 
course before he can be called a high-ten- 
sion engineer. Those things which are 
learned in the schools, equipped with pro- 
fessors and laboratories and mathematical 
text-books, must be supplemented by the 
things which can be “learned only in the 
school of ‘experience.’ ” These two schools 
ure quite different in method. The col- 
lege instructs in theory and in those 
methods of doing things which have be- 
come a standard by universal adoption. 
The college teaches positive knowledge. 
In the school of experience, on the other 
hand, one is more apt to learn how not to 
do it, and by the elimination of the un- 
successful arrive at the goal of success. 
The knowledge gained by experience is 
more often negative. 

The college graduate enters practical 
work invariably feeling that the greatest 
danger of his work lies in his liability of 
receiving a shock from the high-tension 
conductors. Not until he has experience 
with accidents of an electrical nature does 
he learn that it is the danger of being 
burned that he has to fear more than the 
danger of shock. 

This paper was supplemented by Mr. 
Scott and much valuable information im- 
parted. In the discussion which followed, 
Professor Owens, of McGill University, 
Montreal, spoke with reference to the col- 
lege side of the question, and Mr. R. G. 
Black, of the Toronto Electric Light Com- 
pany, dealt with it from the standpoint 
of the operator. 

In a paper by Mr. R. T. Lozier, of Cin- 
cinnati, Ohio, on “Variable Speed Motors 
and Their Relation to New Shop Meth- 
ods,” the following points were empha- 
sized: 

The speed of the individual motor 
could not have been fully controlled suc- 
cessfully if it were not for the multi-volt- 
age system, which would never have had 
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its application if it were not for the 
development of the individual motor, 
and the new shop methods could never 
have reached their present development 
if it were not for the individual 
motor properly eontrolled. In fact, the 
shop metheds would never have gone be- 
yon the highly developed theory of the 
academician. He was not losing sight of 
the possibility of using a mechanical 
means of varying the tool speed while it 
works, but these devices have not been de- 
veloped as yet. 

What these three factors now joined to- 
gether are able to accomplish is this: 
Working every machine tool in a shop 
at its highest output, thereby making it 
possible to increase fhe output of the 
average shop operating under the old con- 
ditions by 300 to 400 per cent. 

Mr. Lozier said the speed range having 
been determined the next step was to se- 
lect the methods to be used in obtaining 
the results required, and these were three, 
namely, mechanical, electrical and the 
combination of electrical and mechanical. 

He said that Mr. William Cooper, on 
the subject of “inethods of speed control,” 
had stated the following interesting de 
ductions : 

(1) The total range of speud using 
both variable voltage and field regulation 
will be as the square of the range of volt- 
ages. 

(2) Change of horse-power will be di- 
rectly proportional to change of voltage 
on armature, field being constant. 

(3) Change of horse-power by change 
of field strength will be inversely propor- 
tional to change in speed, voltage on arma- 
ture remaining constant. 

(4) The relative size of motor as re 
ferred to the maximum speed will be di- 
rectly proportional to its speed variation 
when using variable voltages. 

(5) The relative size of motor as re- 
ferred to maximum speal will be as the 
square of the speed variation when using 
field regulation. 

In discussing the advantages of the in- 
dividually applied motor, Mr. Lozier 
stated that it went a long way toward en- 
abling the new shop method to place in 
the hands of the employer a means of dis- 
counting the demand of the labor union 
for shorter time and higher wages, which 
means consisted of working his men and 
his tools at a far higher rate of efficiency, 
the ultimate result of which was a much 
greater output, despite the increase in the 
pay-roll and the shortening of the hours 
worked. 

In discussing this paper, Mr. Leonard, 
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of Montreal, said that in Canada with the 
conditions existing, where almost all the 
plants were operated on the alternating- 
current system, it was rather difficult to 
obtain the direct current for variable speed 
purposes unless some means of conversion 
were provideal; under such conditions he 
thought for shop operation a system em- 
ploying  alternating-current induction 
motors for all constant-speed work was 
the ideal system. 

A paper on “Some Points Relating to 
Submarine Electric Power Cables” was 
presented by Mr. Holman, of Quebec, 
dealing with a submarine power cable 
belonging to the Canadian Electric Light 
Company, which supplies 1,000 horse- 
power to the Quebec Railway, Light and 
Power Company in the city of Quebec, 
laid on the bed of the St. Lawrence River, 
the terminal cable bells of which were 
approximately 3,400 feet apart. In con- 
nection with this cable the weak point 
was early shown to be the pressure wires. 
A breakdown had occurred and upon a 
minute examination of the break it was 
evident that a ground between the armor 
and one of the power conductors so 
weakened the insulation by virtue of the 
heating at that point of the rubber insu- 
lation that a short-circuit ensued between 
the two neighboring conductors. The 
cable had been repaired and had been in 
successful operation since that time. 

Mr. R. J. Russell, of St. Louis, Mo., read 
a paper on “Single-Phase Motors as a 
Means of Increasing Station Earnings,” 
in which he advocated the following ar- 
rangement of station service: 

(a) For large plants. Polyphase gener- 
ators, with switchboard arranged for 
operating. 

(1) Polyphase feeders for all large 
power and rotary converter service. 

(2) Single-phase feeders for all general 
lighting service and for all small power 
work, the switchboard facilities being such 
that any single-phase feeder may be 
switched to either phase of the generator 
busses. 

(3) Independent feeder regulators for 
all polyphase as well as single-phase 
feoders. 

(b) For small stations. Either poly- 
phase generator with single-phase feeders, 
which may be thrown by the proper 
switchboard devices to either phase of 
the generator, and each feeder provided 
with independent pressure regulator or 
single-phase generators, with single-phase 
feeders, each feeder being operated with 
independent pressure regulator. 

He said when the increased cost of poly- 
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phase line construction is taken into con- 
sideration, there becomes quite evident 
a material advantage for the single-phase 
motor, even though the first cost of the 
motor, as compared with a polyphase 
motor of the same size, may be somewhat 
in excess of the polyphase motor. 

Mr. J. W. Farley presented a paper on 
‘“High-Tension Transformers,’ in which 
he said in a complete high-voltage elec- 
trical power installation there are three 
distinct elements. These are: (1) The 
generating plant, (2) the transmission 
line, with its raising and lowering trans- 
formers, and (3) the apparatus for the 
distribution and application of the trans- 
mitted power. 

He referred to the question of trans- 
mission at voltages in the vicinity of 50,- 
000 and instanced the transmission sys- 
tem of the Shawinigan Water and Power 
Company, which has been constructed 
from Shawinigan Falls to Maissonneuve, 
over 100 miles in length, and which was a 
50,000-volt line. Reference was also 
made to the Montreal Light, Heat and 
Power Company, which transmits power 
from its generating plant on the Riche- 
lieu River to Montreal, a distance of 
eighteen miles, at 25,000 volts. The 
transformers used being of the same gen- 
eral construction as the Shawinigan, and 
having the greatest capacity of any trans- 
formers ever built, namely, 2,750 kilo- 
watts. 

Following the lines of the National 
Electric Light Association, a question box, 
with a question box editor in charge, was 
adopted by the association, and will be 
one of its leading features in future years. 

On Friday morning the election of offi- 
cers took place, which resulted as follows: 
Mr. J. J. Wright, Toronto, president; 
Mr. J. B. Thornton, Montreal, first vice- 
president; A. A. Wright, Esq., M. P., 
Renfrew, second vice-president; Mr. C. H. 
Mortimer, Toronto, secretary-treasurer. 

Executive committee: Messrs. John 
Yule, A. B. Smith, P. G. Gossler, A. A. 
Dion, Gordon Henderson, B. F. Reesor, 
C. K. Greene, C. B. Hunt, J. A. Kam- 
merer and H. O. Fiske. 

The standard system of accounting for 
electric lighting companies as recom- 
mended by the National Electric Light 
Association was approved of and recom- 
mended for adoption by the association. 

After the passing of the usual votes of 
thanks to those who had done so much to 
make the meeting of the association a suc- 
cessful one, the convention adjourned to 
meet in 1904 in the city of Hamilton, 
Ontario. 
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Automatic Electric Elevator. 

At a recent meeting of the British In- 
stitution of Electrical Engineers, a model 
of an automatic electric elevator was ex- 
hibited, the operating circuits of which 
are shown in the accompanying diagram. 
At each floor there is located a push- 
button, similar to the ordinary call bell. 
There are also at each floor brushes mak- 
ing contact with an endless conductor 
running over pulleys at the top and bot- 
tom of the shaft and attached to and 
moving with the elevator. This conductor 
is divided into two sections electrically by 
two insulating couplings, one of these 
being within the elevator car. At the top 
and bottom of the elevator shaft are two 
brushes pressing upon the endless con- 
ductor, and which establish electrical con- 
nection between the latter and one side of 
the supply circuit through two solenoids, 
shown at B and C in the diagram. The 
other side of the supply circuit is at- 
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tached to the push-buttons at the differ- 
ent floors. The operation of the elevator 
takes place as follows: When one push- 
button is pressed, connection is made 
from one side of the supply circuit to the 
endless moving conductor, and then 
through one or the other of the two 
solenoids, depending upon the relative 
position of the button and the elevator 
car. Thus, if the elevator is above the 
floor at which the button is pushed, the 
circuit will be completed with the lower 
section of the moving conductor, and 
through the solenoid C, the starting switch 
will then be thrown to the right, and the 
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elevator will move down until the insu- 
lating section F opens the circuit at the 
floor from which the call was sent. As 
soon as this circuit is open, the weight on 
the starting switch throws this to the off 
position, and the elevator comes to a 
standstill. 

Within the car are push-buttons from 
which circuits are run to the various push- 
buttons on the several floors. When a 
passenger enters the car he pushes the 
button corresponding to the floor to which 
he desires to go, and thus closes the cir- 
cuit at that point, and the car moves to 
its proper destination. 

Safety circuits are provided which pre- 
vent any door from being opened until 
the car is opposite to that floor, and also 
lock the push-buttons at all other floors 
when a call is sent in from any one. 

This elevator is known as the Rich- 
mond-Carey elevator, and will be put upon 
the market by Joseph Richmond & Com- 
pany, Limited, Hatton Garden, London, 
England. 


Aluminum and Bauxite. 

The report on aluminum and bauxite 
for 1902, by Dr. Joseph Struthers, has 
just been issued by the United States 
Geological Survey. The production of 
aluminum in the United States during 
1902 was approximately 7,300,000 pounds 
as compared with 7,150,000 pounds in 
1901, the sole producer being the Pitts- 


burg Reduction Company, which has. 


large plants in operation at Niagara Falls 
and at Shawinigan Falla, Quebec, Canada, 
and is installing a large plant on the St. 
Lawrence River, near Massena, N. Y. 

The chief use of aluminum is for the 
transmission of electrical currents and 
for alloys possessing exceptionally phys- 
ical and chemical properties, though a 
considerable part of the output is manu- 
factured into domestic articles of various 
kinds. Two growing uses of the metal are 
for lithographic work and for the pro- 
duction of intense heat by the combustion 
of the metal as powder. 

The production of bauxite during 1902 
amounted to 27,274 long tons, as against 
18,905 long tons in 1901. Georgia yielded 
the greater bulk of the product, the re- 
mainder coming from Alabama and 
Arkansas. The consumption of bauxite 


in 1902 amounted to 43,112 long tons, as 
compared with 36,218 tons in 1901. 

The domestic production of alum and 
aluminum sulphate in 1902 amounted to 
88,614 short tons, valued at $2,238,171, 
as compared with 82,496 short tons, 
valued at $2,026,554, in 1901. The im- 
ports in 1902 were valued at $16,808, as 
compared with $20,781 in 1901. 
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Electrical Patents. 

Mr. Norman C. Bassett, of Lynn, 
Mass., has assigned to the General Elec- 
tric Company, of New York, a patent for 
means of electrically operating counter- 
shafts. The invention relates to mechan- 
ism for driving the counter-shafts for 
machine tools, and the object is to enable 
such a shaft to be actuated by an elec- 
tric motor and to be rotated in either di- 
rection without reversing the motor. A 
suitable electric motor of any desired type 
is mounted on a base-plate which may be 
secured to a ceiling or wall, as desired. 
Depending from this base-plate are lugs 
which support a rocking-frame hinged on 
an axis parallel with that of the motor- 
shaft. This frame is provided with a 
bearing in which is journaled a counter- 
shaft provided at one end with a stepped 
cone pulley and at the other end with 
a driving-wheel or pulley having two op- 
positely disposed concentric faces with an 
annular space between them to receive a 
driving pinion, attached to the motor- 
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shaft. ‘The space is wide enough to per- 
mit the pinion to rotate without touch- 
ing either face of the pulley, but a slight 
movement of the rocking-frame will shift 
the pulley radially and bring one face or 
the other into contact with the pinion, 
the latter being in a radius of the pulley 
substantially at right angles to the plane 
of the frame-hinges and counter-shafts. 
The motor is arranged to run continu- 
ously in one direction, and thus when the 
outer face of the driving pulley is brought 
against the pinion, the counter-shaft will 
be rotated in one direction at a certain 
speed. If, however, the frame is swung 
so as to bring the inner face into contact 
with the pinion, the pulley and counter- 
shaft will be rotated in the reverse direc- 
tion at a faster speed. Suitable means, 
either automatic or electrical, are em- 
ployed for moving the frame and thus 
swinging the shaft and driving pulley. 
Radiated heat generated from an elee- 


June 20, 1903 


tric arc, from electrically heated con- 
ductors or by means of electric induction 
and reflected from the walls of the furnace 
may be employed, as is well known, for 
treating materials of different kind, as, 
for instance, for producing calcium car- 
bide, for extracting metal from their ores, 
ete. If, however, the material, which is 
charged in a finely crushed condition, be 
placed near to the source of heat, the de- 
velopment of gases generated by the 
chemical processes is very violent, caus- 
ing the material to be thrown about in 
all directions in the furnace, resulting in 
great inconveniences. If, for instance, 
the treatment has for its object the dis- 
tillation of volatile metals—as zinc, lead, 
ete.—part of the material will follow the 
metal vapors, which are thus rendered im- 
pure or imperfect. If the invention has 
for its object the extraction of involatile 
metals, such as iron, the slag will be dam- 
aged by the material thus thrown about, 
which also will follow the escaping gases 
occurring from the process, thereby occa- 
sioning a loss. In order to conduct the 
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PROCESS OF TREATING MATERIALS BY RADIATED 
HEAT IN ELECTRIC FURNACE. 
process continuously and undisturbed, it 
has proved necessary to place the material 
in the electric furnace in such a way that 
the chemical processes (the development 
of gases and vapors) are carried out at a 
certain distance from the source of heat 
and with moderate violence, while the 
melting of the mineral and of the ingre- 
dients forming the slag takes place nearer 
to the source of heat. In a process in- 
vented by Mr. Carl Gustaf Patrik De 
Laval, of Stockholm, Sweden, this is ac- 
complished by placing the materia] in the 
electric furnace so as to constitute a pile 
or stack with a sloping side, which is 
maintained at a practically constant dis- 
tance from the source of heat by continu- 
ously introducing material at the back of 
the stack, so as to continuously push the 
stack forward, corresponding to the melt- 
ing action of the source of heat upon the 
surface of the slope. The chemical proc- 
esses are effected at the surface of the 
- slope, from which gases and vapors escape, 
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while the involatile ingredients of the 
charge (the mineral, involatile metals, 
etc.) slide down the slope to its base, 
where they melt and are exposed to the 
intense heat of the electric source of heat 
without being disturbed by any develop- 
ment of gases, which, as above stated, 
takes place at the surface of the slope. 
When the processes have continued some 
time, a layer of molten or half molten 
material is formed, having a slow motion 
down the slope and covering the pulveru- 
lent material. It is important for the un- 
disturbed proceeding of the treatment that 
the introduction of fresh material at the 
back of the stack be performed uniformly 
and with proper speed. The mechanical 
arrangements for carrying out the con- 
tinuous introduction at the back of the 
stack may consist in reciprocating pistons, 
rotating transport screws, or the like; but 
the invention is not limited by any cer- 
tain arrangement for this purpose. 

Mr. Samuel F. Short, of New York, 
N. Y., has obtained two patents on power- 
wrenches, employed for quickly assem- 
bling small nuts upon the shanks of shoes. 
Work of this character has heretofore been 
done by hand, but by means of these ma- 
chines the manual labor and time re- 
quired are very greatly reduced. In the 
first and simplest invention, a bed-plate 
of circular form is employed, which is se- 
cured horizontally upon a table and has 
a dished or concave upper face. A ver- 
tical spindle is mounted to rotate in a 
suitable bearing below the centre of the 
bed-plate and a wrench-spindle or chuck 
is carried by the upper end thereof, being 
located in the centre of the bed-plate and 
having its upper end flush with the con- 
caved face thereof. This spindle or chuck 
has a nut-shaped recees or wrench-socket 
formed therein. The spindle may be 
driven by any suitable means, as, for in- 
stance, a belt passing about a pulley at- 
tached to the lower end thereof. The 
operation of the device is as follows: The 
operator sprinkles a number of nuts on 
the bed-plate and with the forefinger of 
the left hand slides one of them down 
into the rotating wrench-socket. Then he 
inserts the shank of the screw, which he 
is holding in his right hand, into the eye 
of the nut, and the nut is rapidly and 
automatically screwed on. When it is 
well on the shank of the screw, the oper- 
ator simply pulls out the assembled screw 
and nut, tosses them into a box, slides 
another nut into the socket and repeats 
the operation. In accordance with the 
other invention, a wrench, which prefer- 
ably consists of a chuck and a spindle 
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with a socketed head held frictionally 
thereby, is arranged to be rotated by suit- 
able driving mechanism, and the nuts are 
fed into an adjacent guideway, from 
which they may be engaged by the end of 
a threaded screw-shank held in the hand 
of the operator and moved one by one 
into the rotating wrench-socket, whereby 
they are rapidly and automatically 
screwed upon said shank. The advantage 
of the wrench being held frictionally in- 
stead of rigidly by the chuck is that the 
operator is not required to pull the nut 
out of the socket at any certain instant, 
but may wait until it has been screwed 
on as far as it will go, whereupon the 
wrench will remain stationary while the 
chuck continues to rotate, slipping rela- 
tively thereto. 
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Single-Phase Traction Motors. 

Dr. Finzi, a member of the firm of 
Brioschi, Finzi & Company, of Milan, 
Italy, is developing a single-phase alter- 
nating-current motor for railway work. 
The type being studied is the ordinary 
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series continuous-current motor, operating 
on a low frequency. One of these has been 
constructed, and under test it operated 
sparklessly. The characteristics were 
much the same as those of an ordinary 
series motor. This motor runs on 200 
volts, at a speed of 750 revolutions per 
minute, and develops twenty-five horse- 
power. The weight is 1,500 pounds. It 
has six poles. As it runs above synchro- 
nous speed, a good power-factor is se- 
cured. The details of design adopted for 
this motor are insulating the laminations 
of both field and armature carefully, 
slotting the pole-faces in a longitudinal 
direction to oppose the transverse flux, 
and introducing a fairly high resistance 
into the bars leading to the commutator. 
It is expected that a trial will soon be 
made on the Milan Railway system. Al- 
though this motor has been designed for 
very low frequencies, Dr. Finzi believes 


-that he can get good results..with fre- 


quencies of twenty-five cycles per sccond. 
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The Convention of the New York 
State Independent Telephone 
Association. 

The adjourned annual meeting of the 
New York State Independent Telephone 
Association was held at the Butterfield 
House, Utica, N. Y., Wednesday, June 
10, 1903. A spirit of entire harmony pre- 
vailed during the sessions, and the dif- 
ferences which had for some time existed 
hetween this association and its contem- 
porary were amicably settled, and the two 
societies were merged into a united body 
of great strength. 

The first session of the convention was 
called to order at 2.15 P. M. Mr. George R. 
Fuller, of Rochester, N. Y., president of 
the association, was in the chair and de- 
livered the opening address. Since the 
organization in July last, exchanges have 
been opened and are being operated in 
Buffalo, Albany, Troy, Elmira, Bingham- 
ton, Jamestown, ‘Ithaca, Canandaigua, 
Penn Yan, Lockport, Batavia, and dozens 
of smaller towns in the state, representing 
in all a million or more. To these should 
be added Niagara Falls, Medina, Albion, 
Brockport, Rochester, Geneva, Auburn, 
Syracuse and many other populous towns 
throughout the state, where prosperous ex- 
changes were in operation previous to a 
year ago. He prophesied that the an- 
nouncement of the next annual meeting 
would be made over independent lines to 
every member of the association, and 
made a number of suggestions with re- 
gard to the schedule of dues and the equit- 
able distribution of the burden of expense, 
in proportion to the strength of the com- 
panies represented. He thought it would 
be advisable to amend the constitution so 
as to provide for the acceptance, as mem- 
bers, of the manufacturers of telephone 
apparatus and supplies, giving them an 
opportunity for the submission and dis- 
cussion of papers relating to the welfare 
of the association and its members, with- 
out the right to vote. 

The roll call by the secretary found 
practically all of the members present. 
The report of the secretary-treasurer was 
read, and referred for ratification to the 
Auditing Committee. This committee 
consists of Messrs. Boyd McDowell, of 
Elmira, and Potter, of Syracuse. The 
Auditing Committee later on making a 
favorable report, the treasurer’s report 
was accepted. An able paper was read 
by Mr. Charles O. Harris, the secretary- 
treasurer, showing the independent growth 
in the state of New York. 

A committee, composed of Messrs. 
Brush, Ferris, Davis, Edwards and 
Brailey, was appointed on membership 
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end credentials. This committee re- 
ported and recommended, after a session 
with a similar committee of the Buffalo 
Independent Association, the amalgama- 
ticn of the two associations and the adop- 
tion of the following resolutions: 


That all members of the Buffalo asso- 
ciation become, and are hereby made, 
members of this association, subject to the 
ratification of their respective companies ; 
and also be it 


Resolved, That all the independent 
companies represented here to-day be- 
come, and are hereby made, members of 
this association, subject to the ratification 
of their respective members or directors. 


These resolutions were unanimously 
adopted. 

A constitution amendment committee 
was appointed by the chair, on motion of 
Mr. McDowell. This committee was com- 
posed of Mr. McDowell, chairman; Mr. 
Hendrickson, of Albany; Mr. Carey, of 
Buffalo; Mr. Aiken, of Auburn, and Mr. 
Barber, of Wauseon, Ohio. A nominating 
committee of seven was appointed by the 
chairman, consisting of Messrs. Persons, 
Davis, Pool, Edwards, Hubbell and 
Brailey, and Mr. Griswold, who, as chair- 
man, reported the nominations as follows: 

For president, George R. Fuller, of 
Rochester; first vice-president, Howard 
Hendrickson, of Albany; second vice- 
president, J. H. Schofield, of New York 
city; secretary-treasurer, J. B. Ware, Buf- 
falo. Executive committee: H. R. Per- 
sons, Buffalo; B. G. Hubbell, Buffalo; 
S. B. Rawson, Niagara Falls; Edward 
Davis, Binghamton; T. H. Ferris, Utica; 
J. S. G. Edwards, Gloversville; J. S. 
Brailey, Jr., of Herkimer, and T. S. Lane, 
of Jamestown. Inspectors: C. H. Pool, 
Utica, and C. O. Harris, Rochester. These 
gentlemen were unanimously elected. 

The delegates and their friends were in- 
vited by Mr. Ferris, in the name of the 
Utica Home Telephone Company, to be 
present at the reception given at the com- 
pany's exchange, at 7.30 P. M. 

Mr. Martin Carey, attorney for the 
Frontier Telephone Company, made a 
short speech, followed by former Senator 
Persons, vice-president and general mana- 
ger of the Frontier Telephone Company. 
A paper on “Uniformity in Toll Service” 
was read by Mr. Potter, and Mr. J. B. 
Ware gave a short talk on “Telephone De- 
velopment in the East,” when the meeting 
was adjourned until 7.30 P. M. 

The evening session was held in the 
Home Telephone Company’s exchange. 
The first business was the report of the 
committee on amendments, which was 
adopted. This provides that the annual 
meeting be held the first Thursday in 
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June, and that the annual dues be payable 
the first of January each year. Refresh- 
ments were provided by the Utica Tele- 
phone Company, and many courtesies 
were extended to the visiting telephone 
men. The meeting adjourned early in 
the evening, but many of the delegates 


were guests of the company until a late 
hour. 


Among those present at the convention 
were: 

S. A. Coe, secretary and treasurer Or- 
leans County Rural Telephone Company, 
Lyndonville, N. ¥.; Charles H. Poole, 
Utica Home Telephone Company; T. 
Harvey Ferris, Utica Home Telephone 
Company; W. D. Fuller, Norwood Tele- 
phone Company, Norwood, N. Y.; B. H. 
Brownell, president Rural District Tele- 
phone Company, Morton Telephone Com- 
pany, Buffalo, N. Y.; J. B. Ware, Inter- 
Ocean Telephone Company, Buffalo; B. 
G. Hubbell, president of the Consolidated 
Tdephone Company, Inter-Ocean Tele 
phone and Telegraph Company, Geneva 
Telephone Company, Utica Telephone 
Company, Corning Telephone Company, 
Penn Yan Telephone Company and other 
exchanges; F. H. Sudro, Citizens’ Standard 
Home ‘Telephone Company, New York 
city; J. F. Spockwell, Ontario Telephone 
Company, Oswego, N. Y.; J. A. Craw- 
ford, Franklin County Telephone Com- 
pany and Racket River Telephone Com- 
pany, Hamden, N. Y.; J. S. Edwards, 
Glen Telephone Company, Johnston, 
N. Y.; E. C. Aiken, president Auburn 
Telephone Company, Auburn, N. Y.; E. 
L. Barber, Rome Telephone Company, 
Rome, N. Y.; J. S. Brailey, Jr., the Her- 
kimer County Telephone Company; H. 
H. Pearson, Frontier Telephone Com- 
pany, and Haines Telephone Company, 
Buffalo, N. Y.; Boyd McDowell, secretary 
Elmira Telephone Company, Elmira, 
N. Y.; Wm. C. Geer, Rensselaer Tele- 
phone and Telegraph Company, Troy, 
N. Y.; W. Lewis Burk, Saratoga Tele- 
phone and Telegraph Company, Sara- 


toga Springs, N. Y.; F. M. Brush, 
Cohoes, Waterford Home Telephone 
Company, Elyria, Ohio; J. Fagen, 


secretary County Telephone Company, 
of Herkimer; J. H. Griswold, West 
Shore Telephone Company, Catskill, 
N. Y.; Howard Hendrickson, Albany 
Home Telephone Company, Albany, 
N. Y.; H. J. Prince, Jr, Watervliet, 
Green Island Telephone Company, N. Y.; 
S. M. Strong, secretary and manager 
Schenectady Home Telephone Company, 
Schenectady, N. Y.; F. E. Hicks, presi- 
dent Granville Telephone Company, 
Granville, N. Y.; John A. Driscoll, 
Seneca Gorham Telephone Company, On- 
tario County, N. Y.; D. Odell, manager the 
Rome Home Telephone Company, Rome, 
N. Y.; J. B. Marquis, Jr., Marquis Tele- 
phone Tine, Norwich N. Y.; F. A. Smith, 
manager New Berlin Telephone Com- 
pany, New Berlin, N. Y.; George G. Otis, 
secretary Colonial Telephone Company, 
Newburgh, N. Y.; W. W. Capron, treas- 
urer Oneonta Telephone Company: 
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Oneonta, N. Y.; Sam B. Rawson, Inde- 
pendent Union Telephone Company, El- 
mira, N. Y.; J. H. Griswold, Dunkirk 
Home Telephone Company, Dunkirk, 
N. Y.; W. H. Kelley, manager Newark 
Telephone Exchange, Newark, N. Y. 

Evan Shelby, Sterling Electric Com- 
pany, La Fayette, Ind. 

S. C. Platt, Kellogg Switchboard and 
Supply Company, Chicago, had an ex- 
hibit of the company’s goods at the Baggs 
Hotel. 

G. H. Miller, of Norwalk, Ohio, had a 
line of Miller guy anchors on exhibit. 

William G. Mills represented the 
American Novelty and Manufacturing 
Company, of New York city. 

The North Electric Company, of Cleve- 
land, Ohio, was represented by Raymond 
Hendrickson, with a line of the North 
apparatus. He gave the friends of the 
company a model gold-plated telephone 
transmitter arranged in the form of a 
button. 

John H. Reed represented the: Ameri- 
can Electric Telephone Company. 

George H. Pierce and Eugene L. Brown 
had wired up and in working order a full 
line of Stromberg-Carlson telephones, 
The telephones were wired into the Home 
Telephone Company’s new exchange, and 
over them one could talk to any part of 
the city. When a visitor wished to see a 
switchboard of this manufacture he was 
taken to the new Home Exchange, where 
the Stromberg-Carlson company has very 
recently installed a ten-section central 
energy board. A new lock-out device be- 
ing put on the market by this company 
attracted considerable attention. 


> 
International Telegraph Conference. 

The ninth annual Telegraph Confer- 
ence began in London, May 26. The pro- 
ceedings were opened by the Right Hon. 
Austin Chamberlain, who weleomed the 
delegates from foreign countries. The 
proceedings were private, but the follow- 
ing official statement was supplied to the 
press: 

In welcoming the delegates the Post- 
master-General referred to the importance 
of the matters which they had met to dis- 
cuss, and wished them success in their 
labors, which had for their object the 
amelioration of international telegraphs 
in the interests of the public. Dr. Hen- 
nyey de Hennye, the principal delegate of 
the Hungarian Administration, responded 
in eloquent terms to the address of the 
Postmaster-General, and, as the repre 
sentative of the administration which last 
entertained the conference at Budapest, 
gave a resumé of the events affecting the 
international telegraph convention which 
had occurred since the last conference. 
M. Delarge, the senior delegate of Bel- 
gium, and doyen of the conference, fol- 
lowed with a friendly speech; and M. 
Pereira, the delegate of Portugal, also 
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thanked the Postmaster-General for the 
welcome which he had extended to the 
delegates, and joined in the wish that the 
result of the conference would be benefi- 
cial to the telegraph world. The business 
of the conference will go on from day to 
day until the end of June. Mr. J. C. 
Lamb, C. B., C. M. G., the principal dele- 
gate of Great Britain, was chosen presi- 
dent of the conference, and Mr. John Ar- 
dron and Mr. P. Benton, vice-presidents. 
The following presidents of committees 
were appointed: M. Delarge (Belgium), 
M. Sydow (Germany), M. Neubauer (Aus- 
tria), M. Bordelongue (France), and 
these gentlemen are to be assisted by the 
following vice-presidents: M. Gvozditch 
(Servia), M. Sevastianoff (Russia), M. 
Pop (Netherlands) and M. Pereira 
(Portugal). 

The secretarial duties of the conference 
will be carried out by the International 
Telegraph Bureau of Berne, which is rep- 
resented by M. le Colonel Frey, the dis- 
tinguished director of the bureau; M. 
Eschbaecher, the vice-director, and M. 
Homberger. On the nomination of the 
president, Mr. N. Hautrive, Mr. J. I. De 
Wardt and Mr. J. F. Lamb, of the Gen- 
eral Post Office, London, were appointed 


as the British secretaries to the confer- 


ence. 

The results of the conference will be 
embodied in revised service regulations at- 
tached to the international telegraph con- 
vention of St. Petersburg. 

The following states were represented: 

Argentine Republic, Austria, Belgium, 
Bosnia-Herzegovinai, Brazil, Bulgaria, 
Cape of Good Hope, Ceylon, Common- 
wealth of Australia, Crete, Denmark, 
Dutch East Indies, Egypt, France and Al- 
geria, Germany, Great Britain, Greece, 
Holland, Hungary, India, Indo-China, 
Italy, Japan, Luxemburg, Madagascar, 
Montenegro, Natal, New Caledonia, New 
Zealand, Norway, Persia, Portugal, Portu- 
guese Colonies, Roumania, Russia, Sene- 
gal, Servia, Siam, Spain, Sweden, Swit- 
zerland, Tunis, Uruguay, and the United 
States. 

The object of these conferences is the 
amelioration of international telegraphs in 
the interest of the public. The first of 
these was held in Paris, in 1865. Since 
then they have been held from time to 
time in different cities. These confer- 
ences have formulated various rules for 
the safe and prompt despatch of telegrams 
and bases on which charges are made. 

Many matters came up for considera- 
tion, and while these related principally 
to the administration, rather than en- 
gineering, they doubtless had a bearing 
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on telegraph and telephone engineering 
questions. The proposed enforcement of 
a compulsory vocabulary for coded mes- 
sages was thoroughly discussed, but no 
agreement was reached. 


The Independent Telephone Asso- 
ciation of the United States. 

The seventh annual convention of the 
Independent. Telephone Association of the 
United States will be held in Chicago, Ill., 
June 24 and 25. The headquarters of the 
convention will be at the Auditorium 
Hotel. The general committee in charge 
of the arrangements anticipates a most 
dnthusiastic and interested gathering, 
and is completing its facilities for the 
proper entertainment of the delegates 
and attendants. 

The following gentlemen compose the 
general committee: J. G. Ihmsen, chair- 
man; H. D. Critchfield, Henry Shafer, 
C. J. Stiger, Kempster B. Miller, W. A. 
Kriedler, John R. Dare and H. B. Mc- 
Meal. 

The following programme has been an- 
nounced : 

June 24, 2 r. M.—Address of welcome 
by the Hon. Carter H. Harrison, Mayor 
of Chicago; response by the Hon. S. P. 
Sheerin, of Indianapolis, Ind.; annual 
address by President James M. Thomas; 
roll call of states, and reports; paper on 
“Advantages of Association” by Hon. C. 
E. Hull, Salem, Ill., president Interstate 
Independent Telephone Association ; “The 
Telephone and the Technical School,” by 
J. C. Kelsey, professor of telephony, Pur- 
due University, La Fayette, Ind.; “Mod- 
ern Exchange Construction,” by W. H. 
Johnson, general superintendent Frontier 
Telephone Company, Buffalo, N. Y.; 
“Independent Telephone Development in 
the South,” by C. E. Stinson, general 
superintendent Memphis Telephone Com- 
pany, Memphis, Tenn.; “Western Tele- 
phone Development,” by J. S. Bellamy, 
Knoxville, Iowa. There will be a con- 
cert in the Auditorium Hotel at 6 P. M., 
and at 8 P. M. a special train will start 
for San Souci Park, the programme of 
entertainment to be given later. 

June 25, 2 P. M.—“Committee Report 
on Patent Litigation,” by the Hon. Hugh 
Dougherty, Bluffton, Ind.; “Telephone 
Discipline,” by C. E. Tarte, general 
manager Citizens’ Telephone Compamy, 
Grand Rapids, Mich. ; “Eastern Telephone 
Development,” by F. A. Demarest, general 
manager Interstate Telephone and Tele- 
graph Company, Trenton, N. J.; “Pres- 
ent and Future,” by Frank L. Beam, 
Columbus, Ohio. This will be followed by 
general discussion and the election of 
officers. 
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ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Double Four-Bar Generator. 
The Connecticut Telephone and Elec- 
tric Company, Meriden, Ct., is introduc- 


ing a new and novel idea in generator 


construction. The accompanying illus- 


tration shows a new instrument which 
this company is placing on the market, 
which is made up with two four-bar gen- 
erators placed end to end, making an ex- 
ceedingly powerful field. The company 
states that this generator has a current 
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output of about twenty per cent greater 
than any five-bar generator on the mar- 
ket. The generator has many features, 
the principal one being its compact de- 
sign, obviating the use of a large con- 
taining-box. ‘The instrument is es- 
pecially made for heavily loaded country 
lines. The magnets are polished and 
heavily nickeled, and the electrical and 
mechanical construction is claimed to be 
of a high grade of merit. 
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The Thomas S. Clarkson Memorial 
School of Technology. 

The catalogue of the Thomas S. Clark- 
son Memorial School of ‘Technology, 
Potsdam, N. Y., describes the courses 
offered in civil, electrical, mechanical and 
domestic engineering. The outline of 
these indicates that the work conducted 
at the school is well planned to give the 
student a thorough training in his sub- 
ject. A summer school will be in- 
augurated this year, beginning July 8, 
1903, and extending for six weeks. In 
this, courses are offered in mathematics, 
physics, chemistry, electricity and elec- 


trical engineering, and domestic science 
and economy. 


Telephone Cable Splicing. 
The accompanying illustrations show 
some interesting cable work recently done 


exchange, Chicago, Ill. Fifty 200-pair 
cables are brought into the exchange 
building from the tunnel, and distributed 


CABLE SPLICING AT THE EXCHANGE OF THE ILLINOIS TELEPHONE AND TELEGRAPH COMPANY, 
CHICAGO. 


by W. H. Crumb & Company, Chicago, on racks in the basement, and carried 


Ill., for the Illinois Telephone and Tele- ‘along the side wall of the first floor to 
graph Company at the new automatic the main distributing frame located on 
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the second floor. For connection to the 
main distributing frame, each under- 
ground cable is spliced to eight twenty- 
five-pair switchboard cables enclosed in 
lead sheathing. After the splices were 
made, the cables were bent down under 
a false floor, and the twenty-five-pair 
branches were brought out beneath the 
main distributing frame, one branch con- 
necting to each vertical block on the 
frame. In order to cconomize room, the 
cables being spaced on six-inch centres, 
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into the splices. The lead sheathing was 
then drawn on to the switchboard cables 
and neatly fitted into the holes in the 
wooden blocks, a space of about two inches 
being left between the upper surface of 
the wood and the top of the sleeve. Extra 
fine solder—about eighty per cent tin 
and twenty per cent lead—was then 
poured into this space, completely filling 
it. This was sweated to the twenty-five- 
pair cables and the lead sleeve, completely 
sealing the joint. After the joining had 
been completed, the upper ends of the 
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it was necessary to splice the cables in an 
upright position, as shown in the illus- 
trations. 

Four-inch lead sleeves were used for 
making the splices. These were drifted 
to four and one-half inches diameter on 
the top. After the wires had been spliced 
and the lower soldered joints wiped, 
three-eighth-inch circular wooden blocks, 
each containing eight holes for the 
twenty-five-pair switchboard cables, were 
placed in the upper ends of the lead 
sleeves to prevent the solder from flowing 


cables with the joint were laid in a hori- 
zontal position on the floor, so that the 


_ branches would extend through the false 


flooring to the main distributing frame. 
The splices were then filled with paraffin, 
and the pair wires left for proper con- 
nections. 


New Type Receiver. 

The accompanying illustration shows 
one of the latest and most improved types 
of telephone receivers placed on the mar- 
ket by the Century Telephone Construction 
Company, Buffalo, N. Y. The com- 
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pany states that this receiver has 
met with considerable success through- 
out the telephone field. The re 
celver is of neat design, is very 
powerful and sensitive, and the construc- 
tion is such as to render it mechanically 
and electrically correct. The shell is of 
the best hard rubber, with concealed bind- 
ing-posts, and the adjustment is perma- 
nent. The pole-pieces are of the best grade 
Norway iron, and the spools are wound 
with silk-covered magnet wire, the mag- 
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nets being made of high-grade magnet 
steel, 

The illustration shows the manner in 
which the receiver cord is attached, This 
also shows the novel way of attaching the 
diaphragm cup to the magnets, so that 
the spools and all the connections are 
protected in every way. 

The entire mechanism of the receiver 
slips from the shell, the pole-pieces and 
the diaphragm cup are ground to an abso- 
lute adjustment, and there is no possible 
way for this adjustment to change on 
account of any influence. 
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The Dan River Power and Manu- 
facturing Company will eauip its cotton 
mill at Danville, Va., with electrical ma- 
chinery throughout, and for this purpose 
has recently ordered from the Westing- 
house Electric. and Manufacturing Com- 
pany two 750-kilowatt and one 500-kilo- 
watt, 6.600-volt generators, together with 
two 125-kilowatt exciters, each generator 
to be direct-connected to an independent 
water-wheel. The current so generated 
is to be transmitted a distance of 3,000 
feet to a step-down transformer station, 
in which will be located four 600-kilo- 
watt, oil and water-cooled transformers, 
which will step down the 6,600 volts to 
approximately 500 volts. From these 
transformers the current will be carried 
to a substation switchboard, from which 
lines will run through an underground 
vitrified conduit transmitting the current 
to the various buildings where it will be 
used for driving the numerous induction 


motors which will drive the cotton mill 
machinery, 
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Efficiency Tests of Tangential Water- 
Wheels Operating under 1,912 
Feet Effective Head of Water. 


Recent development in hydraulic prac- 
tice on the Pacific coast has been in the 
tendency of the utihzation of higher 
heads. In the minds of a number of en- 
gineers the question has arisen as to the 
wisdom of developing these high heads, 
utilizing the totality of fall in one sta- 
tion, as against dividing the fall up and 
passing the water through two or more 
stations in series, in this way utilizing 
the same water under lower heads in two 
or more power plants. 

The Edison Electric Company, of Los 
Angeles, Cal., had this problem to con- 
sider when it was proposed by it to in- 
stall its new power plant, which has been 
known as Mill Creek No. 6, it being 
located in the Mill Creek Cañon, near 
Redlands, Cal., the effective head on this 
plant being 1,912 feet. After carefully 
considering the matter the Edison Com- 
pany decided that it would be better en- 
gineering to utilize the total available head 
in one power station. It also concluded 
that, as it had several other power plants 
to build, this would be an excellent oppor- 
tunity to test the relative merits of the 
different water-wheels on the market. 

The plant to be installed by it was to 
consist of four waiter-wheel generating 
units of 750 kilowatts each, designed for 
a twenty-five per cent overload, at a turn- 
ing speed of 430 revolutions per minute. 
It therefore decided to install at first but 
two units. Accordingly it placed an order 
for one unit with the Abner Doble Com- 
pany, San Francisco, maker of the el- 
lipsoidal tangential water-wheel, and one 
other company, at the same time taking 
an option from each firm for two addi- 
tional wheel unite wath the agreement 
that the order for the additional wheel 
units would be placed with the engineer- 
ing firm furnishing the wheel unit of the 
best engineering design, workmanship, 
efficiency, and giving the most satisfac- 
tory results when in operation. 

The initial wheel units have been in- 
stalled and tested, and have been in 
operation for several months, and it is 
stated that, based on tthe results secured 
from these two wheel units, tha power 
company exercised its option, placing the 
order for the balance of the wheel unite 
with the Abner Doble Company. 

At loads from one-half load to over 
twenty-five per cent overload the Doble 
wheel showed an efficiency on the pre- 
liminary tests of from eighty per cent to 
eighty-four per cent. The generators in 
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this plant were furnished by the General 
Electric Company. 

The nozzle used on this machine is 
of the Doble patented needle regulating 
type, which gives a favorable efficiency 
curve with variable load, the water con- 
sumption of the unit being almost strictly 


proportional to the power output of the 


generator. 


The Public Accountant in the Elec- 
trical Industries. 

To meet the competition incident to the 
great development of the electrical indus- 
try, and to safeguard the large amounts 
of capital invested, there has developed 
on the part of soundly managed enter- 
prises the demand and need to ascertain 
accurately the cost of production, expense 
of administration, expense of selling, gen- 
aral expenses, etc. Some method of 
figuring cost prevails in many establish- 
ments, but too often this is inadequate or 
actually misleading, because the prime re- 
quisites of cost accounting are overlooked, 
namely, that it must be supported and 
proven by the financial accounts and by 
a system of actual stock account keeping. 
Here the public accountant becomes of 
value, his professional training and ex- 
perience fit him to adapt methods and 
systems to meet the requirements of any 
particular business. 

The efficient work in this direction and 
field of Mr. W. F. Weiss, eertified public 
accountant of 128 Broadway, this city, 
for some fifteen years has caused him to 
become well and favorably known in the 
electrical industry, his record pointing 
to numerous instances where the expense 
of his employment has proven economical 
and a profit returning investment, aside 
from the additional satisfaction that the 
management of a business derives from a 
thorough and absolute control of all its 
details. 


The Kellogg Switchboard and Sup- 
ply Company. 

A disagreement among the stockholders 
of the Kellogg Switchboard and Supply 
Company has resulted in a suit being 
brought by the minority stockholders in 
the name of Messrs. Kempster B. Miller, 
F. J. Dommerque and F. W. Dunbar, 
to restrain the majority interests from 
disposing of the control of the company. 
A temporary injunction was granted by 
Judge Tuley on June 5. The Kellogg com- 
pany, it is announced by the president, 
Mr. W. L. De Wolf, will continue its 
business as heretofore, fulfilling all con- 
tracts and supplying apparatus as required. 
It is one of the best-known manufacturers 
of independent telephone apparatus in the 
field, and has large factories in Chicago, 
and agencies in a number of the leading 
cities of the United States. 
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Creosoted Wood. 

The Wyckoff Pipe and Creosoting Com- 
pany, Stamford, Ct., has for a number 
of years been supplying the market with 
tubes for electrical conduits. The ducts 
furnished by this company are made of 
wood creosoted with dead oil of coal tar. 
The wood, properly creosoted for the pur- 
pose for which it is to be used, is said to 
be practically indestructible. 

The preservation of wood is an old art, 


-and has been practised since the beginning 


of the eighteenth century. The company 
has, from time to time, issued interesting 
information on this subject, from which 
the following data have been abstracted. 
In 1705 Homberg soaked wood in a weak 
aqua solution of corrosive sublimate. In 
1730 Job Baster treated wood for ship- 
building purposes with a diluted golu- 
tion of corrosive sublimate aml arsenic. 
In 1740 Reed used vinegar, and Fagot 
used alum, iron vitriol and steam. This 
experiment of Fagot in 1740 is the first 
noticed with- the use ef steam for the pre- 
servation of wood. In 1756 Hill treated 
wood with a solution of tar oil and wood 
vinegar. About this time a process gen- 
erally used for preserving wood was by 
dipping it in-doiling hot wood tar. In 
1756 Jackson used a mixed solution of sea 
salt, lime, sulphate of zinc, alum, Epsom 
salt, ashes and sea-water. From 1767 to 
1812 the solutions given above were used 
in a variety of ways. In 1812 coal tar 
was first used by Cook for the preserva- 
tion of ships and ship timber. In 1823 
Oxford used for the first time oils dis- 
tilled from tar, applying them to the wood 
as paint. In 1835 Moll was the first to 
use the vapors of wood tar and creosote, 
the wood being enclosed in tight cham- 
bers. In 1848 May treated wood accord- 
ing to the present method, with heavy 
tar oils of creosote. The wood was first 
subjected to superheated steam, and then 
creosoted vapors in a cylinder, under 
pressure. 

The Wyckoff Pipe and Creosoting Com- 
pany has been very succeseful in the proc- 
essing of wood for resisting the deleteri- 
ous action of the elements. 

The company is now getting out sev- 
eral thousand feet of conduit for the New 
York & New Jersey Telephone Company, 
to be used in New Jersey and on Long 
Island. These conduits are laid with one 
creosoted plank on top, to protect them. 
The same company is also furnished with 
thousands of creosoted arms. After an 
experience of several years it has been 
found that these do not rot, and have 
saved thousands of dollars for renewals, 
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because the creosoted cross-arms have 
lasted for years, giving a very much in- 
creased length of service over the un- 
creosoted wood. 

The Wyckoff Pipe and Creosoting Com- 
pany was incorporated under the laws of 
the state of Connecticut on June 4, with 
a capital stock of $90,000. A recent let- 
ter from the executive officers of the New 
York & New Jersey Telephone Company 
states that some of this conduit, laid 
as early as 1884, upon recent exami- 
nation ‘has shown no sign of deterio- 
ration, and that this svstem of con- 
duits has proved entirely satisfactory. 


Combined High and Low-Frequency 
Ringer. 

The accompanying illustration shows a 
new type of special ringing machine which 
is being placed on the market by the 
American Electric Telephone Company, 
Chicago, 11l. While the illustration shows 
but one commutator, which is for the low 
frequency, this machine is of such novel 
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construction that two commutators are 
afforded, making it a special machine for 
high and low-frequency currents. 

This selective ringing machine opcrates 
from primary or storage battery current, 
and acts as a pole-changer, with dry bat- 
teries to supply a ringing current, giving 
alternations of either 2,400 or 7,200. The 
machine is efficient in operation, and is of 
ample capacity for small exchanges, or as 
an auxiliary machine for large plants. 
The demand for party line service is in- 
creasing the use of these selective ringing 
machines, and this one, the company 
states, has been used with more than ordi- 
nary satisfaction. 

The official time fixed for the opening 
of the London-Brussels submarine cable 
was June 8. The formal inauguration of 
the Rome-Paris cable was June 7. 
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Expanding Sleeves for Telephone 
Construction Work. 

In the accompanying illustrations are 
shown the improved solid expanding 
sleeves and triple expansion sleeves 
placed on the market by James S. 
Barron & Company, New York city. 
These are used for fastening telephone 
backboards, switches, bells, push-buttons 
and all kinds of electric fixtures to stone, 
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PATENTED. 
TRIPLE EXPANSION SLEEVE. 

briek, terra cotta, concrete, plaster and 
tile. These expanding sleeves are not 
threaded, but are made to engage anv 
thread on any kind of screw that may be 
used, the device expanding equally well 
with any kind of thread. In using this 
apparatus, a hole is drilled into the ma- 
terial which is to hold the instrument, 
the sleeve is inserted, and the screw then 
driven into the expanding sleeve which, 
by nature of its construction, fills up the 
hole so made, making a permanent con- 
nection. 

The triple expansion sleeves are made 


EXPANSION SLEEVE. 


of malleable iron, in two parts which in- 
terlock, preventing their being affected 
by severe vibrations. These are designed 
for use in installing dynamos, motors, 
engines, and other heavy machinery, 
where a considerable strain comes on the 
bolts. 
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The Philadelphia Branch of the 
American Institute of Elec- 
trical Engineers. 

The regular meeting of the Philadel- 
phia branch of the American Institute 
of Electrical Engineers was held at 
Drexel Institute, Philadelphia, Pa., on 
Monday evening, June 8. The meeting 
was well attended, there being over 300 
visitors and members present. Mr. Will- 
iam J. Hammer gave his famous lecture 
on “Radium and Other Radioactive Sub- 
stances.” Mr. Hammers lecture was 
freely illustrated by experiments and 
lantern slides, and this feature of the 
meeting was greatly enjoyed by every one 

present. 

Mr. Joseph Menchen, of New York, 
through his representative, Mr. Eckhardt, 
gave a number of examples of the way 
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in which electricity is made use of on the 
stage. Various scenic effects were shown, 
and the apparatus was inspected by the 
members after the meeting. 

The next meeting of the Philadelphia 
branch will be held in September. 


Ventilated Cell Diverters. 

The ventilated cell diverters manufac- 
tured by the Westinghouse Electric and 
Manufacturing Company, express 
some of the latest and best ideas in 
this form of electrical apparatus, an- 
swering the demands for capacity, in- 
sulation, durability, and economy of 
cost, while maintaining good mechanical 
design and features. 

The individual cells are separated, per- 
mitting a free circulation of air around 
each cell, and may easily be renewed if 
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VENTILATED CELL DIVERTRR. 


injured or worn out. Solid insulating 
blocks are placed between the cells, and 
solid insulating washers under the nuts 
at the ends of the columns. The end of 
the resistance strip is brought out 
through a slot in the cell casting and con- 
nected to a boss by means of a washer and 
two screws, giving the contact great per- 
manency and rendering it unaffected by 
long exposure to severe climatic condi- 
tions. 

The whole apparatus is compact and 
durable, arranged in several units for 
convenience in mounting, and admirably 
adapted for all kinds of outdoor service, 
no material of either a hygroscopic or a 
combustible nature being used in the con- 
struction. 
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The Chicago Telephone Holder. 

From time to time complaint has-been 
made of the alleged difficulty of incon- 
venience in the shape of a desk telephone, 
due to its interfering with the desk ap- 
paratus and furniture. There is not only 
liability of the instrument being acci- 
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Fie. 1.—Drsk HOLDER, IN USE. 


dentally thrown from the desk, but trou- 
ble has also been experienced from broken 
and twisted cords. The Chicago Writing 
Machine Company, Chicago, Ill., has de- 
signed. and is marketing a telephone 
holder, the function of which is to obvi- 
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ate any of these inconveniences. One of 
the best features of this desk set is that 
it saves time in answering a call, and 
with the telephone holder, the reply is as 
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Fic. 8.—DeEsk HOLDER, WITH EXTENSION ARM. 


expeditious as it is possible to make it. 
The telephone is held securely in place, 
out of the way when not in use, ready to 
be swung around in front of the sub- 
scriber whenever necessary. 

The accompanying illustrations show 
the manipulation of this telephone 
holder, and the manufacturer claims that 
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its chief features are simplicity, strength 
and convenience. The apparatus allows 
the telephone to be pushed back or ex- 
tended at will. In Fig. 1 is shown an 
ordinary desk holder in use, Fig. 2 show- 
ing holder pushed out of the way. Where 
added length is needed, so that the tele- 
phone may be used between two adjoining 
desks, or where it is desired to attach the 
holder to the wall, an additional arm is 
used. This is shown in Fig. 3. The base 
clamps are made so adjustable that they 
fit any diameter or thickness of base, and 
will hold any telephone securely. 
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Party Line Service. 
The Boston Telephone Selector Com- 
pany, Boston, Mass., has had in operation 


Fig. 1.—Party Ling. Lock-Out INsTRUMENT. 


in a number of exchanges a party line 
selective signaling system which is 
claimed to have met with entire success. 
To be satisfactory, a party line 
system should be selective signal- 
ing. When two subscribers are 
using a certain line, all other sub- 
scribers should be locked out, and 
means should be provided to warn 
the subscriber if the line is in 
use. In the accompanying illus- 
trations is shown the apparatus 
manufactured by this company. 
Fig. 1 shows a general view of the 
instrument, and the way it is | 
mounted. Fig. 2 shows the same 
instrument with the cover re- 
moved, showing the mechanical 
parts of the apparatus. Fig. 3 is 
a detailed view showing the 
special operating parts. 

The operation of this apparatus is as 
follows; The subscriber, by removing 
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the receiver, signals “central” and locks 
all instruments on his line, and “central,”’ 
in signaling the called subscriber, locks all 
other subscribers from that line, displaying 
“busy” in each case. ‘The two parties can 


Fig. 2.—Lock-Our INSTRUMENT, WITH COVER 
REMOVED. 


then communicate with privacy and 
without interruption. When either re- 
ceiver is hung up, the clearing-out signal 
is displayed, thus making it doubly 
supervisory. The operator then restores 
each line to normal. Should the 
operator take down a connection without 
restoring the lines, the line signals will be 
displayed, and can only be cut out by re- 
storing the instruments to their normal 
condition. Intercommunication is possi- 
ble only through the cooperation of cen- 
tral. An automatic key is provided for 
each operator, which selects and rings any 
instrument by pressing a button num- 
bered to correspond with the station de- 
sired, and manipulating the ringing key 


Fig. 8.—SHOWING OPERATING PART. 


in the usual manner. One pair of mag- 
nets is all that is necessary to operate the 
selector and ring the bell. 


June 20, 1903 


Twin Generators for Turbines. 

The Northern Electrical Manufactur- 
ing Company, Madison, Wis., has for 
many years been making a line of direct- 
current generators which has met with 
more than ordinary success. The accom- 
panying illustrations show two new pieces 
of apparatus which this company is plac- 
ing on the market in order to accommo- 
date high-speed turbine practice, Fig. 1 
showing a twin generator, the total ca- 
pacity of which is 200 kilowatts at 900 
revolutions per minute. This machine 
is built especially for steam turbine en- 
gines. Fig. 2 shows the twin fields, poles 
and brush-holders complete, ready for the 
armatures. 

The construction of these machines is 
similar to that of the standard Northern 
high-speed: generators, with such modi- 
fications as the character of the machines 
requires. The commutator is extra wide, 
and the brush-holder equipment is in- 
creased in proportion. 

The poles are laminated and so se- 
cured in the frames as to permit their 
removal on occasion, without the neces- 
sity of disturbing the armature. The 
field coils are readily removed from the 
pole-pieces after the latter have been 
taken from their positions in the field. 
All parts subject to increased tempera- 
ture are thoroughly ventilated, and am- 
ple bearings are provided. 

While the standard high-speed gen- 
erator manufactured by this company 
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of uniform grade, and all of the faces 
are accurately machined. 

Great care is taken in the construction 
of the field coils. The shunt and series 
coils are wound separately, and are so 
arranged on the poles as to allow of the 
best possible ventilation. The shunt 
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and coils on all of the large ring type 
Northern apparatus can be quickly re- 
moved entire without disturbing the 
armature or any other parts of the ma- 
chine. 

The commutators are built from forged 
segments of pure copper, uniform in 
density and having the grain in the di- 


Fie. 1.—TWIN GENERATOR FOR TURBINE ENGINE, 200 KiLowauwrs, YOU REVOLUTIONS 
PER MINUTE. 


coils are accurately form-wound, of insu- 
lated copper wire, wound evenly and 
compactly by automatic machinery. The 
series coils are form-wound, of copper 
strap, thoroughly insulated. The com- 
plete coil is soaked with insulating var- 
nish and baked. 


2.—Twin FIELDs, BRUSHES AND BrusH-HOLDERS, READY FOR ARMATURE. 


ed before, a description 
of some oi yrominent features will be 
of interest. The field frames are cast 
from special grades of metal having a 
high magnetic permeability. The quality 
of the metal is closely inspected and sus- 
tained by chemical analysis. Strict at- 
tention is paid to the castings, which are 


One of the special features of the 
Northern apparatus is in the details of 
the pole-pieces and the method of mount- 
ing them in the frames. The shunt and 
series coils are secured in place on the 
pole-piece before it is attached to the 
field frame. When completed, the pole- 
pieces are securely and solidly locked in 
position in the frame. The pole-pieces 


‘September 2, 3 and 4, 1903. 


rection of the length. The insulation is 
of the best mica, carefully selected and 
gauged by a micrometer to provide uni- 
formity in all parts of the commutator. 

The armature spiders are of cast iron, 
and the armature core is built up of thin 
discs of insulated soft steel. 


SS 
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The International Association of 
Municipal Electricians. 

The eighth annual convention of the 
International Association of Municipal 
Electricians will be held in the banquet 
hall of the Hotel Rudolf, Atlantic City, 
N. J., Wednesday, Thursday and Friday, 
The follow- 
ing papers have been promised: “The 
Best Method of Lighting Small Cities,” 
“Classifying of Records of Electrical De- 
partments, and Standard Specifications 
for Supplies and Contracts,” ‘“Import- 
ance of the Fire and Police Telegraph 
Systems.” There will also be a topica! 
discussion of line construction, which is 
expected to bring out all the different 
ideas of the members in relation to this 
important question. 

The question box feature will be util- 
ized this year, and already there is tabu- 
lated a large list of questions. 

The executive committee has arranged 
several other features for presentation 
at this meeting. The last day will be 
given to the associate members, who will 
make a general exhibit and explanation 
of the different material which they manu- 
facture and sell. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


MEXICAN POWER PLANT—The Mexican Light and Power 
Company has begun construction on a large power station, about 
ninety miles from Mexico City, for the purpose of furnishing eleg- 
trical energy for the Mexican capital. This will supply current 
for lighting, traction and manufacturing purposes. The initial 
plant, it is said, will have a capacity of 15,000 horse-power. The 
power-house will be built in the Huauchinango district, state of 
Puebla. Mr. James Ross, of Toronto, Canada, is president of the 
company, and Mr. F. S. Pearson is consulting engineer. 


ELECTRIC LIGHT AND TRACTION DEAL-—It is announced 
that the Terre Haute Electric Traction Company has been incor- 
porated with a capital of $3,000,000, to take over the property of 
the Terre Haute Electric Company, capitalized at $1,000.000. The 
Terre Haute Electric Company owns the only electric lighting and 
power station in Terre Haute. It also has a power station at Brazil, 
and is building interurban roads to Paris and Clinton. A line to 
Brazil, Ind., has been in operation for several years. Of the stock 


of the new company, $1,000,000 is preferred, while $2,000,000 is 
common. 


MERGER OF LIMA-FORT WAYNE, IND.. LINES COM- 
PLETED—The Fort Wayne, Logansport, La Fayette & Lima Trac- 
tion Company, with a capital stock of $7,500,000, has filed articles 
of incorporation at Indianapolis, Ind. This is a merger of electric 
railroad interests which has been expected for some time. The 
incorporators are those who recently purchased the Fort Wayne 
city lines, and include Henry C. Paul and Stephen B. Fleming, 
of Fort Wayne: J. L. Jones, Bayard Henry and Randall Morgan, of 
Philadelphia; G. F. McCulloch and Hugh McGowan, of Indian- 
apolis; James and Charles Murdock, of La Fayette. The consolida- 
tion includes the Fort Wayne city street railway lines, the Logans- 
port city lines, and the La Fayette city lines; the interurban line 
between Logansport and Wabash, and the Fort Wayne, Lima & 
Van Wert line, now in progress of construction. 


LIGHT AND POWER PLANT ON THE ANIMAS RIVER, 
COLORADO—Plans are under way for an electric light and power 
enterprise at the Baker’s Bridge section of the Animas River, 
above Durango, Col. A party of capitalists and engineers assembled 
recently in Durango, Col., for the purpose of visiting the site 
and planning for the development and construction. The following 
parties are named as being interested in this project: Mark Watser, 
W. L. Hereth, B. Frank Schmid and Fred C. Schmid, of Indian- 
apolis; N. M. Meyers, of Shelbyville; J. W. Adams, of Chatta- 
nooga, and P. J. Brown and P. H. Scott, of Denver. A force of men 
has been put at work at Baker’s Bridge, grading and making other 
preliminary arrangements. The capitalization of the company Is 
$3,000,000, and it is expected that this sum will be expended within 
the next three years. lt is calculated that the enterprise will fur- 
nish light and power to points within a radius of from fifty to 


seventy-five miles, covering all the mining and milling sections 
of the San Juan country. 


INDEPENDENT TELEPHONE COMPANY SEEKS FRAN- 
CHISE IN NEW YORK—The Independent Telephone Company 
has obtained from Supreme Court Justice Clark a writ directing 
Commissioner Monroe, of the Department of Water Supply, Gas 
and Electricity, New York city, to show cause why a peremptory 
mandamus should not be issued compelling him to grant to the 
company a permit to open the streets. It is alleged that this com- 
pany was organized in 1899, with a capital of $100,000, with the 


privilege of increasing it to $20,000,000. The plans are said to be 


to run a line over Long Island to Montauk Point, and north in 
New York city to Rouse’s Point, and also in the various boroughs 
comprising Greater New York, installing some 100,000 telephones 
in Manhattan. The company claims to have obtained the neces- 
sary franchise under article V of the New York State Transporta- 
tion Laws. Commissioner Monroe refused to grant the necessary 
permit on the ground that the new city charter had repealed the 


law, and vested the granting of franchises in the board of alder- 
men. 


FINAL ORGANIZATION OF THE PUBLIC SERVICE COR. 
PORATION—The following officers and executive officials have 
been announced to take over the management of the Public Serv- 
ice Corporation. This company has absorbed all the trolley, elec- 
tric light and gas companies in the northern part of New Jersey. 
President. Thomas N. McCarter: first vice-president, Randal Mor- 
gan, vice-president of the United Gas Improvement Company, of 
Philadelphia; second vice-president, Colonel A. R. Kuser, presi- 
dent of the Kuser Company, of Trenton; third vice-president, A. B. 
Carlton, president of the United Electric Company. The directors 
are for three years, A. J. Cassatt, John F. Dryden, Thomas Dolan, 
George R. Gray, A. R. Kuser, Randal Morgan, Thomas N. McCarter, 
John J. Waterbury. Fort two years, Edward T. Bell, Hugh H. 
Hamill, William C. Heppenheimer, Lewis Lillie, John F. Shanley, 
Charles A. Sterling, Leslie D. Ward and P. F. Wauser. For one 
year, Samuel T. Bodine, Thomas C. Barr, David Baird, Walton 
Clarke, E. B. Gaddis, U. H. McCarter, F. W. Roebling and E. F. C. 
Young. Secretary, Fred. Evans, of Newark; general counsel, Frank 
Bergen, of Elizabeth; manager of the gas department, H. Whit- 
comb; manager of the electrical department, W. W. Wheatley; 
comptroller, Percy S. Young, of Jersey City.; purchasing agent, 
I. A. Pearson; superintendent of supplies, A. D. Ball, of Newark; 
general auditor of street railway accounts, E. B. Hibbs, of Jersey 
City; general auditor of gas accounts, M. E. Johnston, of Newark; 
general auditor of electric accounts, E. J. Allegarth, of Newark. 


TELEPHONE AND TELEGRAPH. 


DES MOINES, IOWA—The Modern Telephone Company will 
establish an automatic exchange at Burlington. 


MARSHALLVILLE, N. C.—The Marshalliville Telephone Com- 
pany has been incorporated with M. K. Lee, H. B. Marsh and others. 


HOWARD, MO.—A new telephone line is to be built from Arm- 


strong to Steinmetz, where it will connect with the Glasgow and 
Favette lines. 


STAMFORD, N. Y.—The Hudson River Telephone Company is 
now at work on the extension of its long-distance lines from Kings 
ton to Oneonta. 

McARTHUR, OHIO—The Home Telephone Company has ar- 
ranged to connect with the Siverly Creek Telephone Company from 
Creola to Stella. 

STOCKTON, MO.—The Stockton & Filley Telephone Company 
has been organized and will build a line to connect with El Dorado 
through the Liston line. 

IRON MOUNTAIN, MICH.—The Michigan Bell Telephone 


Company has completed its long-distance line to Amasa, and the 
same is now open for use. 


JERSEY CITY, N. J.—The Garrett County Telephone Company 
has contracted for thirty-five miles of new telephone lines. The 


main line will touch Bittlinger, New Germany and Avilton, in 
Garrett County. 


WASHINGTON, N.. J.—A new telephone company, known as the 
Merchants & Farmers’ Company, has recently been organized in 


Hunterdon County. The line connects every town in the county, 
south of Clinton. 


CHARLESTOWN, W. VA.—C. C. Gaver, of Hillsboro, Va. was 
granted a franchise recently for the Old Dominion Telephone Cen: 
pany to erect lines to Harper’s Ferry. Tue company. it .s ste. 


will connect with the United Telephone aug Telegraph (iin pany's 
lines. 


CLEVELAND, OHIO—Stockholders of the Federal Telephone 
Company, of Cleveland, met at Orange, N. J., recently, and adopted 
a proposition to reduce the par value of capital stock from $100 to 


$10. making the stock now $1,000,000 instead of $10,000,000. A bond 


issue of $6,500,000 was also ordered. The object is to provide for 
the lifting of a $4,000,000 debt. 
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June 20, 1903 


ELECTRICAL SECURITIES. 


During the middle of the week there was a decided turn in the 
ruling conditions in the stock market. Prices are at least better 
than those which prevailed at the end of last week. While there 
is still plenty of evidence that the bear interests are very much in 
control of market fluctuations, the beginning of the end of this 
possession is felt in many directions to have come about. While 
there was little apprehension, notwithstanding the steady decline 


of prices since January, the turning point has been the means of 


restoring any want of confidence which resulted from the untoward 
conditions just passed through. Until the monetary outlook is 
more definitely settled, and there is a definite idea as to the extent 
of crop improvement, it can hardly be expected that any pro- 
tracted upward tendency will prevail, but conservative interests 
are already working on the assumption that such will be the case. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 13. 


New York: Closing. 
Brocklyn Rapid Transit................ 581%, 
Consolidated Gas............ ccc eee ee eee 197 
General Electric. ........ ccc eee eee te eee 18014 
Kings County Electric.................- 200 
Manhattan Elevated.................206. 137 
. Metropolitan Street Railway............. 127 
New York & New Jersey Telephone...... 161 


Westinghouse Manufacturing Company.. 180 


The directors of the Western Union Telegraph Company have 
declared the usual dividend of 114 per cent, payable July 15 to 
stockholders of record June 20. The company makes the following 
statement of earnings for the last quarter of the fiscal year, partly 
estimated: . Surplus, April 1, 1903, $12,515,340.96; net revenues, 
quarter ending June 30, $2,000,000, a total of $14,515,340.96; 
$1,503,313.75 was paid out in interest and dividends, leaving a 
total surplus of $13,012,027.21. 


Boston: R Closing. 
American Telephone and Telegraph..... 15114 
Edison Electric Illuminating............. 249 
Massachusetts Electric...........5..e-00- 8414 
New England Telephone.............-++-- 135 

. Western Telephone & Telegraph preferred 9314 

Philadelphia : Closing. 
Electric Company of America........... 85g 
Eiectric Storage Battery common....... . 65 
Electric Storage Battery preferred....... 65 
Philadelphia Electric..............--++.++- 6%, 
Union Traction... .f.......-. eee eee eee eee 45 
United Gas Improvement.............+-- 8914 


The United Gas Improvement directors have declared the 
regular quarterly dividend of $1 per share, payable July 15 to 
stock of record June 30. 

Stock of the Electric Storage Battery Company to the amount 
of $15,795,700, all common, has been added to the trading list of 
the New York Stock Exchange. 


Chicago: Closing. 
` Chicago Telephone...........-...e0 eee eee 130 
Chicago Edison Light...............ee6. 150 
Metropolitan Elevated preferred......... 66 
National Carbon common.............-- . 24% 
National Carbon preferred...........-.-+: 94 
Union Traction common.............-++- 4 
Union Traction preferred..............- 33 


At the annual meeting of the stockholders of the Chicago Edi- 
son Company, an increase in the capital stock from $10,000,000 to 
$15,000,000 was authorized. The old board of directors was re- 
elected. 

LEGAL NOTE. 

AIRCOOLED TRANSFORMER CASE—A decree has been ob- 
tained in the United States Circuit Court, Southern District of 
New York, June 4, 1903, on the Moody patent 591,869, in the suit 
se the General Electric Company, complainant, vs. the Wagner 
Ficctrie Manufacturing Company, et al, defendants. This decree 


_ finds that Letters Patent No. 591,869, issued on October 19, 1897, 


to the General Electric Company, as assignee of Walter S. Moody, 
Pa an electrical transformer, is good and valid in law as to claims 
: 9, 6, 7 and 11, and that the General Electric Company is entitled 
ee right in and to the said Letters Patent, and that 
ee Heh ence Electric Manufacturing Company has violated the 
he pas rights of the complainant under these claims. Also, 
aetenaaid. finds that an injunction should be issued against the 
foe i , permanently restraining them from putting into prac- 
nventions or improvements specificd in these claims. 
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ELECTRIC LIGHTING. 
DES MOINES, I[OWA—Union is to have an electric light plant. 


MOULTON, IOWA—An electric light plant is to be installed 
here. 


DALLAS, TEX.—Longview is to have an electric light plant 
and an up-to-date water system. 


LYON FALLS, N. Y.—At a special election it was voted to 
put in an electric light plant in this village. A stock company 
will be formed, and the electricity will be transmitted from a 
power situated in Lyonsdale. 


KENNEBUNK, ME.—At a town meeting it was voted to raise 
$6,000 for the purpose of erecting a building for the town’s electric 
light plant, lately destroyed by fire, and for the purpose of buying 
the necessary equipment. l 


MACON, GA.—A corporation has been organized in Milledge- 
ville which proposes to put 10,000 horse-power into Macon from 
the Milledgeville plant. The new company is known as the Mil- 
ledgeville Electric Company, and will harness the water power 
at Furman Shoals, on the Oconee River. A dam will be built at 
the falls, to be thirty-five feet high. The falls are twenty-five feet. 


PERSONAL MENTION. 


MR. W. T. JACKSON, of the Cincinnati office of G. M. Gest, 
has been spending a week in New York city. 


MR. JOHN S. SPEER, general manager of the Speer Carbon 
Company, St. Marys, Pa., paid a flying visit to New York city. 


MR. E. L. BEMISS, general manager of the United Railways 
and Light Company of America, Richmond, Va., was a visitor to 
New York city last week. 


MR. ISAAC L. RICE, president of the Consolidated Railway, 
Electric Lighting and Equipment Company, is making a trip to 
Europe. A number of in.erests pertaining to the companies with 
which Mr. Rice is connected will probably detain him several 
months on the other side. 


MR. BARTH VON WEHRENALP and Mr. Hubert M. Dietl, 
telephone engineers of Vienna, are spending a few months in this 
country studying telephone conditions with a view to improve- 
ments in their own country and city. Vienna, with a population 
of 1,800,000, has only a telephone service of 15,000 subscribers. 
This proportion, it is the belief of these engineers, can be greatly 


increased. 


MR. U. N. BETHELL, vice-president and general manager of the 
New York Telephone Company; Mr. John J. Carty, chief engineer 
of the same company; Mr. John C. Reilly, general manager of the 
New York & New Jersey Telephone Company; Mr. B. S. Barnard, 
of the Standard Vitrified Conduit Company, and Mr. A. L. Salt, of 
the Western Electric Company, were among the guests of Mr. H. L. 
Shippy on board his steam yacht Zara for the week-end party be- 
ginning Friday, June 12. A sail to Shelter Island was enjoyed. 


MR. WILLIAM BURLINGHAM has accepted an appointment 
as chief engine-designer with the B. F. Sturtevant Company, of 
Hyde Park, Mass., resigning a position in the United States In- 
spection Office with the William R. Trigg Company, of Richmond, 
Va. Mr. Burlingham has previously been associated with the Bath 
Iron Works, the General Electric Company, the Southwark Ma- 
chine and Foundry Company, and the Newport News Ship-Build- 
ing and Dry-Dock Company. He has also served on Mr. T. A. 
Edison’s staff at the East Orange laboratory and is a graduate 
of the Worcester Polytechnic Inst:tute, 


MR. HENRY L. SHIPPY, treasurer of the John A. Roebling’s 
Sons Company, of New York, has chartered the fine steam yacht 
Zara for this season, and is giving a number of week-end yachting 
parties during the period preceding the international yacht races. 
Mr. Shippy is a member of the New York Yacht Club and the 


Zara of course flies the colors of this club. Commodore Shippy 


with his yacht rescued the owner and guests of the capsized 


_ schooner Estelle on Monday of this week. The rescue was promptly 
-and gallantly made, all of the people on the schooner being taken 


on board the Zara in a few minutes after the accident. 
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NEW INCORPORATIONS. 

BUFFALO, N. Y.—Globe Power Company. $200,000. 

SOUR LAKE, TEX.—Light and Power Company. $10,000. 

FRANKFORT, KY.—Interstate Electric Company. $5,000. 

SIOUX CITY, IOWA-—Hurley Telephone Company. $2,000. 

LOGANSPORT, IND.—Roann Telephone Company. $15,000. 

MARTINEZ, CAL.—Pinole Light and Power Company. $25,000. 

KALAMAZOO, MICH.—The Company. 
$3,000. 

MADISON, IOWA—Battle Creek Farmers’ Telephone Company. 
$3,000. 

DILLONVALE, OHIO—The Dillonvale Telephone Company. 
$10,000. l 

PEN ARGYLE, PA.—People’s Gas Light and Fuel Company. 
$50,000. i 

MINNEAPOLIS, MINN.—Western Electric Telephone System. 
$500,000. 

WASHINGTON, D. C.—Collins Marine Wireless Telephone Com- 
pany. $1,000,000. 

DOVER, DEL.—The American Development and Construction 
Company. $1,000,000. 

NORTH ADAMS, MICH.—The Litchfield Farmers’ Mutual Tele- 
phone Company. $2,000. 

NEW CASTLE, IND.—The Sulphur Springs Cooperative Tele- 
phone Company. $7,000. 

TRENTON, N. J.—The Dallas Electric Company. 
from $5,000 to $4,500,000. 

WALWORTH, WIS.—The Walworth Telephone Exchange Com- 
pany. Increased to $2,200. 


SPRINGFIELD, ILL.—Eureka Telephone Exchange Company. 
Increased from $2,500 to $5,000. 


Macon Telephone 


Increased 


JOLIET, ILL.—The Fisher Construction Company. $50,000. 
Incorporators: H. A. Fisher, F. G. See and F. E. Fisher. 

CAMARGO, ILL.—Home Telephone Company. $46,000. In- 
corporators: Eugene Rice, G. C. Jeffers, G. C. Wisemann. 

SPRINGFIELD, ILL.—Karas Electric Company. $10,000. In- 


corporators: L.-L. Summers, B. S. Summers, Joseph Karas. 


PORTLAND, ME.—Hope Valley Clark Automatic Telephone 
Company. $10,000. Directors: C. J. Burck and O. W. Burck. 


MIDDLETOWN, N. Y.—The Albany-Catskill Electric Railway 
Company. $350,000. Directors: J. M. and T. M. Sheehan, of New- 
burgh. 

LINCOLN, NEB.—The Park & Valley Telephone Company. 
$1,000. Incorporators: W. E. Whitney, W. L. Cramer, Joseph 
Murray. 


COLLINSVILLE, CT.—The Collinsville Electric Light Com- 
pany. $5,000. Incorporators: J. B. Lougee, J. D. Andrews and E. A. 
Perkins. 


BOONE, IOWA—The Ogden Telephone Company. $25,000. In- 
corporators: Earl Billings, Dr. E. H. Melott, W. O. Whitehead and 
F. J. Mullen. 


CAMDEN, N. J.—Camden & Atlantic Telephone Company. 
$200,000. Incorporators: Wilfred B. Wolcott, C. E. Wilson and 
Norman Grey. 


CHOUTEAU, MONT.—The Montana Telephone Company. 
$2,400. Incorporators: C. H. Drake, F. D. Kingsbury, C. R. Scoffin, 
J. C. McCuaig. 


BUFFALO, N. Y.—F¥he Buffalo & Batavia Construction Com- 
pany. $10,000. Directors: Spencer Kellogg, George L. Lewis and 
Stuart R. Mann. 


CLEVELAND, OHIO—Williamg Electric Company. $10,000. 
Incorporators: P. E. Hintz, L. B. Spanner, E. P. Kern, C. M. White, 
H. H. Hammond. 


FARIBAULT, MINN.—The Faribault Gas and Electric Com- 
pany. $250,000. Incorporators: B. W. Cowperthwaite, John Haug 
and E. F. Preston. 
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ADENA, OHIO—Adena Exchange Telephone. $5,000. Incor- 
porators: J. W. R. Smith, W. H. Thompson, Milton Hall, G. E. 
Ickes, J. G. Ickes. 


ALBANY, N. Y.—Wawayanda Telephone Company. $2,000. 
Incorporators: H. J. Shelly, Middletown, N. Y.; H. T. Stoge, James 
McVeigh, New Hampton, N. Y. 


JERSEY CITY, N. J.—The Northern Jersey Light, Heat and 
Power Company. $100,000. Incorporators: George Francis O'Neill, 
Joseph Wehrle and Thomas Boyle. 


WINDOM, MINN.—The Windom Mutual Telephone Company. 
$45,000. Incorporators: M. N. Cadwell, H. E. Hanson, John J. 
Rupp, Matt Miller, Henry Sherman. 


JERSEY CITY, N. J.—Kansas City Railway and Light Company. 
$25,000,000. Incorporators: K. K. McLaren, Louis B. Dailey, Joseph 
M. Mitchell, all of Jersey City, N. J. 


BRYN MAWR, PA.—Upper Merion Electric Light Com- 
pany. $10,000. Incorporators: Edward H. West, C. R. Fritcher and 
Herbert E. Harris, all of Harrisburg. 


SOUTH BEND, IND.—The Indiana Western Construction Com- 
pany. $100,000. Directors: W. W. Babcock, E. F. Gaffney, Clarence 
Sandage, H. C. Smith and Harry Long. 


HARRISBURG, PA.—Masontown Light, Heat and Power Com- 
pany. $10,000. Directors: J. V. Hoover, D. R. Anderson, F. A. 
Maddas, L. G. Sterling, W. I. Crawford. 


CINCINNATI, OHIO—The General Light, Heat and Power Com- 
pany. $20,000. Incorporators: Thomas S. Spivey, W. C. Hattersley, 
W. E. Arnold, W. Scott and G. A. Hattersley. 


COLUMBUS, OHIJO—The South Charleston Home Telephone 
Company. $50,000. Incorporators: S. B. Rankin, Alex Renick, 
Edwin R. Sharp, Frank L. Beam, Frank A. Davis. 


NORWOOD, N. Y.—The Norwood Telephone Company. $25,000. 
Incorporators: F. L. Smith, W. J. Fletcher, A. C. Healy, George 
Harris, W. D. Fuller, L. E. Ellison, J. E. Boynton. 


WASHINGTON C. H., OHIO—The Columbus & Washington 
C. H. Railroad Company. $10,000. Incorporators: Frank R. 
Pomerene, Richard Emery, Frank Johnson, and others. 


MONTICELLO, IND.—Northern Indiana Independent Telephone 
Company. $10,000. Directors: John E. Yarling, Thaddeus E. Han- 
way, Andrew A. Adams, Samuel Tomlinson and Joseph M. Berg- 
man. 


KINGSTON, N. Y.—The Ulster Electric Light, Heat and Power 
Company. $30,000. Directors: William A. Hanna, A. H. Eckert, J. 
G. Hanna, D. Hanna Corns, John T. Wadhams and Charles Davis, 
of Saugerties. . 


LORAIN, OHIO—The Lorain Electrical Construction Com- 
pany. $10,000. Incorporators: B. S. Smith, E. P. Barries, Theo- 
dore Gow, G. S. Shoupe, Henry Sandrack, Harian Eckler, Henry 
Johns and L. H. Mandeville. 


COLUMBUS, OHIO—Elyria, Lagrange & Southern Traction 
Company. $10,000. Incorporators: F. H. Foster, J. M. Starr, H. J. 
Bady, William Heldmyer, I. A. Freeman, P. K. Clark, W. B. John: 
son and George H. Chamberlain. 


GUTHRIE, OKLA.—The Thomas Telephone Company. $10,000. 
incorporators: R. A. Smith, F. T. Crowley, J. E. and Oscar Zimmer- 
man, of Lawson, Mo.; D. L. Kinzer, Holt, Mo.; James T. Riley, 
Liberty, Mo.; O. F. Mitchell, of Thomas. 


FORT WAYNE, IND.—The General Construction Company. 
$50,000. Incorporators: George W. Beers, S. M. Foster, Charles 
McCulloch, William E. Moseman, S. G. Fisher, Louis Fox, Willig 
P. Breen, W. J. Vesey and C. R. Colmey. 


SHENANDOAH, PA.—Shenandoah & Suburban Electric direst 
Railway Company. $30,000. Directors: D. J. Langton, M. Moliet, 
H. M. Bradigan, J. W. Curtin, T. M. Stout, J. 5. Housenick, of Shen- 
andoah, and the Hon. C. A. Snyder, of Pottsville. 


WASHINGTON, D. C.—United States Lighting and Traction 
Company. $2,000,000. Incorporators: Edward White, W. A. White, 
W. I. Francis, Washington, D. C.; Herbert L. Stillman, West Acton, 
Mass., and Thomas W. Bickwell, Providence, R. I. 


June 20, 1903 


ELECTRIC RAILWAYS. 


LANSING, MICH.—Articles of incorporation of the Washtenaw 
Home Telephone Company, of Ann Arbor, capitalized at $250,000, 
have been filed. 


COLUMBUS, OH!IO—The Interstate Traction Railway Company, 
of Dayton, has been incorporated with a capital of $100,000. The 
company will build an electric line from Indianapolis to Dayton. 


MAYSVILLE, KY.—A company has been organized to build an 
electric road from this place to Mount Olivet. John W. Duly, of 
Mount Olivet, is president. The road is expected to cost $300,000. 


MINERAL WELLS, TEX.—At a meeting of the county council, 
the Independent Telephone Company was granted a twenty-five- 
year franchise to build and operate a telephone exchange in this 
city. 


PEORIA, ILL.—The Glen Oaks & Prospect Heights street car 
line has been sold to the Central City Company for $300,000. This 
consolidates all the city lines, with the exception of one, under one 
management. 


DES MOINES, IOWA—The Western Iowa Interurban Railway 
Company, to build an electric road between Des Moines and Council 
Bluffs, has been organized with a capital of $1,000,000. Work is to 
begin at once. 


INDIANAPOLIS, IND.—The Brazil Telephone Company has 
been incorporated with a capital of $60,000. The directors are: 
P. D. C. Ball, St. Louis; Major Collins, Henry D. Falls, O. E. 
Adams and Morton E. Decker, of Brazil. 


CLEVELAND, OHIO—The St. Joseph, Parkville & Kansas City 
Railway has been chartered with a capital of $5,000,000. The com- 
pany is to build an electric road from St. Joseph, Mo., to Kansas 
City, via Atchison and Leavenworth, Kan. 


ALBANY, N. Y¥.—The Amityville & Huntington Railroad Com- 
pany, with principal office in Brooklyn, has been incorporated with 
a capital of $250,000 to operate a street surface electric road over 
fourteen miles long from Amityville to Huntington. 


LA CROSSE, WIS.—The La Crosse & Black River Falls Railway 
Company’s road will, it is said, cost at the rate of $25,000 a mile, 
or a total of $1,260,000. The line will be in operation by January 
1, 1906, and will extend from La Crosse to Black River Falls. 


SPRINGFIELD, ILL.—The Springfield, Moweaqua & Mattoon 
Railroad Company has been incorporated with a capital stock of 
$25,000, the principal office at Sullivan, Ill. A road will be con- 
structed from Springfield by way of Moweaqua and Sullivan to Mat- 
toon. 


ALBANY, N. Y.—The Westchester Traction Company, of Ossin- 
ing, has obtained from the State Railroad Commission approval of 
an increase of capital stock from $300,000 to $1,500,000. The com- 
pany proposes to build an extension to Portchester, Westchester 
County. 


BANGOR, ME.—An electric railroad from forty to fifty miles 
in length is to be built in Washington County, close to the coast, 
where the railroad does not extend. It will do a passenger, freight, 


mail and express service. It is expected that work will begin 
shortly. 


GLASGOW, KY.—The Glasgow, Burkesville & Cumberland 
Valley Traction Company has been incorporated with a capital of 
$500,000. The company will build an electric railway from Glas- 
gow via Edmonton to Burkeville, and probably southward to some 
point in Tennessee. 


HARTFORD, CT.—The Buhl-Kimberley Company, of Bridge- 
port, has ben chartered with $5,000,000 capital, to construct rail- 
ways, lighting plants, etc., and to acquire the same. The incor- 
porators are: Ashley T. Cole, Richard F. McKiniry and W. J. Bag- 
nell, all of New York. 


CINCINNATI, OHIO—The Southern Traction Company, of 
Indiana, capital $20,000, has filed articles of incorporation. It pro- 
poses to build a line from Columbus, through Hanover, to Madison. 
The incorporators are Henry C. Rominger, Edward E. Goder and 
W. T. Hubbard, of Indianapolis. 
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UNIONTOWN, PA.—A mortgage for $300,000, given by the Web- 
ster, Monessen, Bellevernon & Fayette City Railway Company to 
the Fayette Title and Trust Company, has been placed upon 
record. The mortgage covers the entire line, that portion already 
built, and such others as shall be built. 


CINCINNATI, OHIO—The Loveland & Cincinnati Traction 
Company has been incorporated with a preliminary capitalization 
of $50,000. The company expects to build a road from Loveland 
to Madeira, Ohio, where it will connect with the Cincinnati & Co- 
lumbus Traction Road, now being built. 


COLUMBIA, S. C.—The Columbia Electric Street Railway, Light 
and Power Company has completed arrangements for the issue of 
$1,000,000 of five per cent gold bonds, to be used for taking up 
previous debts, the better equipment of the road, and for acquiring 
the property of the Columbia Gas Light Company. 


MANITOWOC, WIS.—It is stated that an electric road will be 
built, connecting Manitowoc and Fond du Lac. The line is to be 
on the east shore of Lake Winnebago, and will run through the vil- 
lages of Pabst Harbor, Pike, Tayceedah, Peebles, Columbia, Park, 
Calumetville, Brothertown, Stockbridge and Chilton. 


SPRINGFIELD, ILL.—Articles of incorporation have been filed 
by the Decatur, Springfield & St. Louis Railway Company, with a 
nominal capital stock of $500,000. The principai office is to be at 
Decatur. The object is to build an electric road from Decatur by 
way of Springfield and Corlinsville to East St. Louis. 


GRAND RAPIDS, MICH.—Articles of incorporation of the 
Grand Rapids Electric Railway Company, with a capital of 
$2,000,000, have been filed with the Secretary of State. The com- 
pany will build electric lines in various portions of northern 
Michigan, including a line from Grand Rapids across the state to 
Lake Huron. 


MUNCIE, IND.— The Union City, Winchester & Muncie Traction 
Company has been consolidated with the Greenville & Union City 
Traction Company, the new company to be known officially as the 
Dayton & Muncie Traction Company. The company owns the road 
that is being constructed between Muncie and Dayton, through 
Farmland, Winchester, Greenville and other towns. 


CLEVELAND, OHIO—The Cleveland & Sharon Traction Com. 
pany has executed a mortgage to the Eastern Trust Company to 
secure an issue of $2,000,000 of twenty-five-year five per cent gold 
bonds. The company is chartered to build a trolley line from Middle- 
field, in Geauga County, through Kinsman, in Trumble County, to 
Sharon, Pa., a distance of forty-one miles, with a branch line from 
Kinsman to Meadville, about thirty-one miles. 


FORT WAYNE, IND.—In the Circuit Court here a receiver has 
been appointed for the Fort Wayne & Southern Railroad, an elec- 
tric line operating forty miles of lines between this city and 
Wabash, Ind. Application for the receivership was made by J. Man- 
chester Haynes, president of the Augusta, Me., Trust Company, 
which holds $300,500 of the Southwestern’s bonds. S. L. Nelson, 
general manager of the road, was named as receiver. 


LOUISVILLE, KY.—Articles of incorporation have been filed in 
Indianapolis by the Ohio Valley Electric Railway Company, with a 
capital of $10,000. The incorporators are Louis Schneck, of Sey- 
mour; E. G. Connette and W. H. Holbrooke, of Syracuse, N. Y.; 
George H. Holzbog and George H. Voigt, of this city. The object 
of the company is to construct an electric railway from Jefferson- 
ville to Madison, by way of Charlestown and New Washington, and 
from Jeffersonville to Henryville, by way of Sellersburg ana Mem- 
phis, Ind., the latter line to connect with the road now building 
fiom Indianapolis to Louisville. 


ATTICA, IND.—The Western Electric Railroad Company, of 
Logansport, has filed articles of incorporation. The company is 
capitalized at $150,000, and will build an electric line from Logans- 
port to Fowler, Benton County, and a system that will pass 
through Benton County to Crown Point and Hammond in Lake 
County, Rensselaer, Winamac, Rochester, North Judson, Knox, Ply- 
mouth, La Porte, Michigan City and Valparaiso. The estimated 
length of the system is 150 miles. The directors are: Newland T. 
DePauw, of Albany; Henry B. Smith, of Hartford City; William 
M. Elliott, of Logansport; Emory B. Sellers, of Monticello, and 
George E. Ross, Jr., of Logansport. 
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INDUSTRIAL ITEMS. 


THE EWING-MERKLE ELECTRIC COMPANY, St. Louis, Mo., 
is sending the “Green Book” to its patrons and the electrical field 
generally. This “Green Book" gives a detailed list of the immense 
stock of supplies and apparatus which the Ewing-Merkle com- 
pany carries. 


THE STANDARD ELECTRICAL MANUFACTURING COM- 
PANY, Niles, Ohio, is kept busy supplying the market with its in- 
candescent lamps. The company is making a specialty of its 
“White Star,” “Red Star” and “Green Star’ lamps. Illustrated 
literature will be sent to interested parties on request. 


THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Chicago, Ill, and Rochester, N. Y., has recently 
sold a switchboard and telephone apparatus to the Concord Tele- 
phone Company, Concord, Ill. The Consolidated Telephone Com- 
pany, Gridley, Ill., has also purchased an equipment frcm the com- 
pany. 

THE THOMAS E. CLARK WIRELESS TELEGRAPH-TELE- 
PHONE COMPANY, Detroit, Mich., will have an interesting exhibit 
at the convention of the Independent Telephone Association of the 
United States, in Chicago, June 24 and 25. This company manu- 
factures wireless telegraph instruments for general service. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, will be pleased to send to interested parties its new 
catalogue, descriptive of flange joint gaskets. This company also 
makes a specialty of asbestos and magnesia products in the shape 
of roofing and building material, non-conducting coverings, steam 
packings, fireproof cements, ‘“Vulcabeston”’ for electrical, steam and 
mechanical purposes, moulded mica insulation, electric heating 
apparatus, etc. 


THE HYDRA BATTERY COMPANY, 70 and 72 Reade street, 
New York city, with factories at New York, Berlin, Paris and 
Vienna, is constantly receiving testimonials commendatory of its 
batteries for automobile and launch service. The company states 
that the United States Signal Service, after exhaustive tests, has 
adopted these batteries for exclusive use. The Hydra battery is 
made under a patented process, and the results accomplished have 
made it a very popular primary cell. 


GEORGE T. EYANSON, Philad«clphia, Pa., trading as George T. 
Eyanson & Company, has sold his entire rights, title and interest 
in the manufacturing plant or business operated by George T. 
Eyanson & Company, including all machinery, tools, stock, fixtures 
and good will, and all business except back accounts, to the George 
T. Eyanson Company, Incorporated. All the debts of George T. 
Eyanson & Company will be paid by George T. Eyanson, to whom 
statements of accounts should be sent as early as possible. 


THE C. W. HUNT COMPANY, West New Brighton, N. Y., has 
shipped on the steamship Roseley, which left New York last Friday 
for various South African ports, what will probably be the first elec- 
tric locomotive to enter that country. This locomotive is shipped 
to the order of the De Beers Consolidated Mines, Limited, for use 
in one of its plants. It is of the latest storage battery type, stand- 
ard tnroughout, with the exception of the gauge of the wheels, 
which is special to suit the track now in use at the mines. 


THE NEW PROCESS RAW HIDE COMPANY, Syracuse, N. Y., 
has just issued a booklet entitled “Noiseless Gearing.” This com- 
pany manufactures a specially prepared raw hide gearing for trans- 
mitting power noiselessly, directly, cleanly, safely and without loss. 
This material is especially adapted for high-speed machinery. The 
booklet gives some interesting information on this subject, and 
outside of its usefulness in this direction, is attractive enough to 
ensure preservation. The company will be pleased to send these on 
request, 


THE AMERICAN VITRIFIED CONDUIT COMPANY, New York 
city, has already shipped to the Keystone Telephone Company, of 
Philadelphia, Pa., 1,200 carloads of duct. The underground system 
of the Keystone company will involve an expenditure of approxi- 
mately $3,000,000, the company making it a point to install suffi- 
cient duct capacity to take care of its increases for many years to 
come. This is one of the most complete conduit installations in 
the world, and the American Vitrified Conduit Company is supply- 
ing all of the material. 
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THE MARSHALL-SANDERS COMPANY—Mr. L. W. Kittman, 
general traveling salesman for the Marshall-Sanders Company, 
Boston, Mass., has just returned from another extended trip 
through the central and western states, and reports the sales and 
popularity of the Marshall-Sanders goods everywhere on the in- 
crease among old customers, and he has added a large number of 
new firms to the already extended clientage of the company. The 
Marshall-Sanders Company also reports a phenomenal business in 
the sale of its well-known push-button switches, its production de- 
partment having to be constantly increased to keep pace with the 
demand. 


THE D. M. STEWARD MANUFACTURING COMPANY, Chatta- 
nooga, Tenn., manufacturer of “Lavite” insulating materials, has 
published an interesting and _ instructive booklet entitled 
“Mechanical and Electrical Properties of Lavite,” by Henry Bewlay. 
He outlines the mechanical and electrical properties of ‘‘Lavite,” 
gives a table showing the specific gravity and weight of various 
insulating materials, the mechanical strength of “Lavite,” a chap- 
ter on “The Traverse Strength of Materials,” a chapter on “The 
Compressive Strength of Various Materials,’ and a chapter on 
“The Electrical Properties of Lavite and the Disruptive Strength 
of Dielectrics.” 


THE ELECTRIC STORAGE BATTERY COMPANY, Phila- 
delphia, Pa.. has recently closed another large contract for the 
installation of chloride accumulators on the Pacific coast. The 
Seattle Electric Company which in April, 1903, closed a contract 
for the installation of a battery at the Fremont substation for use 
in regulating the railway load, has now contracted for 154 cells 
to be installed in the Post street station at Seattle, to be used in 
connection with the lighting load. These elements will have a 
capacity of 14,400 ampere-hours, and aside from caring for the 
peak, one of the most important features in connection with the 
installation is its value as a reserve. The containing-tanks for this 
battery will be of sufficient size to allow an increase of twenty-five 
per cent in capacity. 


THE SWEDISH-AMERICAN TELEPHONE COMPANY, Chi- 
cago, Ill., has recently closed contracts with the following named 
telephone companies for their complete equipment: The Rural 
Union Telephone Company, at Livermore, Iowa, with exchanges 
at Livermore, Humbolt, Bode, Harding, Rutland and Pioneer, 
lowa; Dedham Telephone Company. Dedham, Iowa; People’s 
Mutual Telephone Company, Latimer, Iowa; Golden Rod Telephone 
Company, Osceola, Neb.: M. L. Reynolds Telephone Company, Del- 
ton, Wis.; J. A. Murray, North Freedom, Wis.; Farmers and Mer- 
chants’ Telephone Company, Runnells, Iowa; Rowan Rural Tele- 
phone Company, Rowan, Iowa; Auburn Telephone Company, 
Auburn, Neb.; West Lawn Telephone Company, Leeton, Mo.; 
Interstate Telephone Company, Modale, Iowa; Peet & Company, 
Swea City, Iowa; Brown Supply Company, Coffeyville, Kan.; 
Farmers’ Mutual Telephone Company, Hepburn, Iowa; Armstrong 
Telephone Company, Yatesboro, Pa.; Butternut Valley Telephone 
Company, New Berlin, N. Y.; D. H. Holt, Bronson, Kan.; Judson 
Milling Company, Judson, Ind.; Wilsonville Telephone Company, 
Stockport, lowa; Epworth Rural Telephone Company, Cleghorn, 
Iowa; Arion Telephone Company, Arion, Iowa; Osmond Telephone 
Company, Osmond, Neb.; Potosi Telephone Company, Potosi, Mo.; 
Landessville Mutual Telephone Company, Landessville, Ind.; Kil- 
bourne Telephone Company, Kilbourne, Wis.; Pierson Telephone 
Company, Pierson, Iowa; Rector Cooperative Telephone Company, 
Rector, Ark.; La Fontaine Telephone Company, La Fontaine, Ind.; 
Orange Mutual Telephone Company, Orange, Ind.; Viborg & Cen- 
terpoint Telephone Company, Viborg, S. D.; Tracy Telephone Com- 
pany, Bussey, Iowa; New Richmond Telephone Company, New 
Richmond, Ind.; Sharpesville Telephone Company, Sharpesville, 
Ind.; Lincoln Mutual Telephone Company, Stuart, lowa; Cherokee 
Mill and Elevator Company, Cherokee, Kan.; Deer Creek Co- 
operative Telephone Company, Deer Creek, Ind.; Camden Tele- 
phone Company, Camden, Ind.; Burrows Telephone Association, 
Burrows, Ind.; Seymour Telephone Company, Seymour, Ill.; Rose- 
ville Telephone Company, Roseville, Ill.; Teton Telephone Com- 
pany, St. Anthony, Ida.; West Bend Telephone Company, West 
Bend, Iowa; Arlington Telephone Company, Arlington, Ind.: 
Citizens’ Telephone Company, Murrayville, W. Va.; Prairie City 
Telephone Company, Prairie City, Iowa; Mitchellville Telephone 
Company, Mitchellville, Iowa; Bedford County Telephone Com- 
pany, Bedford, Pa. O 
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The new kind of light discovered by 
M. R. Blondlot and named by him 
“N-rays,” after the University of Nancy, 
where the work was carried out, promises 
to be of great value as soon as means has 
been devised for making use of its peculiar 
properties. ‘These rays were first dis- 
covered by the effect produced upon small 
electric sparks in air and were obtained 
from a Reentgen-ray tube. They pene- 
trate aluminum, black paper and other 
materials, as do Reentgen rays, but they 
can be refracted and reflected, though 
they exert no photographic action. Since 
the first discovery, M. Blondlot has found 
that they were given off by other bodies, 
such as silver or tale heated to redness, 
and an ordinary circular gas flame burn- 
ing without a chimney. He has found 
that they can be detected by their action 
upon a phosphorescent screen of calcium 
sulphide, as this shows a notable increase 
of phosphorescence under their influence. 
They also affect incandescent gas, so that 
a small body of this shows an increase in 
luminosity. 


ANNUAL CONVENTION OF THE AMERI- 
CAN INSTITUTE OF ELECTRICAL 
ENGINEERS. 


The twentieth annual convention of the 
American Institute of Electrical Engi- 
neers will be held at Niagara Falls, N. Y., 
the week beginning June 29. 

Railroad Papers. 

Tuesday morning will be devoted to rail- 
road papers, and the Wednesday morning 
session to power transmission papers. 
Several of the railroad papers are on 
phases of that work which have been 
more or less prominent for the last year 
or two. The value of the storage battery 
has been under discussion, and this will 
receive further attention at the meeting. 
The problems introduced by high-speed 
running are being studied, both in this 
country and abroad, and a paper dis- 
cussing these will be presented. 
Transmission Papers. 

At the session devoted to transmission 
papers, will be presented another group of 
introductions. It is to be hoped that these 
introductions will provoke thorough and 
valuable discussion. The introductions 
have already appeared in the technical 
papers, and there is no reason why every 
engineer Who is interested in the subject 
of electrical power transmission should 
not be familiar with their contents. The 
members of the ‘Transmission Committee 
have spent much time and thought in 
preparing these introductions, but the full 
value of their work can only be realized 
by a general, broad discussion. In addi- 
tion to these papers there are others— 
some scientific and some purely technical 
—which promise to be of particular 
value. 

Social Features. 

The social side of the convention has 
been planned with especial care. Visits 
will be made to the industrial plants in 
the locality, and to other points of in- 
terest. The convention, as a whole, prom- 
ises to be most successful, and there will 
doubtless be a good attendance. 
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THE ENGINEERING BUILDING. 
Events are gradually shaping them- 
selves so that the co-operation of the en- 
gineering societies in accepting Mr.’ Car- 
negie’s gift of an engineering building 
seems fairly well assured. The board of 
managers of the American Institute of 
Electrical Engineers has been authorized 
to join with the other societies in this 
undertaking. The council of the Ameri- 
can Society of Mechanical Engineers has 
taken such action in favor of the project 
as was authorized, but definite action can 
only be secured by a vote of the members. 
The society seems to be in favor of the 
plan. The council of tha American In- 
stitute of Mining Engineers has taken 
action looking toward co-operation with 
the other societies, subject to the approval 
of the members, but the members of the 
council have, over their individual signa- 
tures, issued a request to the members of 
the Institute asking for an expression of 
opinion on the matter. 

The American Institute of Civil Engi- 
neers, at the recent convention at Nash- 
ville, N. C., discussed the proposition at 
some length. Some strong opposition to 
co-operation with the other societies was 
manifested. Resolutions were passed 
authorizing the board of direction to ascer- 
tain whether suitable accommodations can 
be obtained, and if it is satisfied in this 
matter, that the proposition be submitted 
to the society by letter votage. These reso- 
lutions are to be presented to the society 
with sixty days’ notice and opportunity 
afforded for discussion at the next annual 
meeting. ‘This resolution will postpone 
action of the socicty until some time in 
1904, and as the option on the site on 
Thirty-ninth street, on which Mr. Car- 
negie has already paid $50,000, expires 
on the first of July, this is rather unfor- 
tunate. It is to be hoped that the board 
of direction will find some way out of this 
difficulty and that the matter may be 
settled by the members, without unneces- 
sary delay. a 
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THE PRACTICE OF PHOTOMETRY. 

The science of photometry has certain 
peculiarities which make its study and 
practice difficult and, except under the best 
conditions, unsatisfactory. Light, using 
the term in its restricted sense, includes 
only those ether vibrations which produce 
a certain physiological effect, and although 
these same vibrations are capable of bring- 
ing about other actions, such as affecting 
a photographic plate, the only true method 
of measuring light must depend upon the 
effect produced on the human eye. Each 
observer, therefore, uses a different in- 
strument, and the accuracy of his work 
must depend not only upon his skill and 
training, but also upon the sensitiveness 
of his eye. 


Photometric Methods. 

Added to this complicating circum- 
stances is the difficulty caused by the way 
in which measurements must be made. 
It is not possible to measure light as one 
measures distances or weights, by bring- 
ing the unknown up to a standard and de- 
termining accurately the ratio between 
them. While a trained eye can judge 
whether a certain distance is equal to or 
greater than another, and if greater, how 
many times greater, the same eye can not 
compare two lights of different intensity 
and estimate the ratio between them. The 
eye can recognize that the lights are differ- 
ent, and whether there is a large or a 
small difference, but it is incapable of 
estimating how many times greater the 
one is than the other. Measurements of 
light are limited to the one case where 
the effect produced upon the eve by the two 
sources is the same. This necessary con- 
dition is usually met by illuminating two 
surfaces by the two sources of light, and 
varying one or both illuminations until 
the eye judges them to be the same. 


The Principle of the Photometers. 

This is the principle of nearly all pho- 
tometers. Two surfaces as nearly identical 
as possible are prepared. Light from an 
accepted standard is allowed to fall upon 
ene, the second being illuminated by the 
source of light to be measured. The il- 
lumination on one or both surfaces is 
then varied by various means till, in the 
opinion of the observer, the two surfaces 
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are equally illuminated. When this has 
been done the ratio of the two sources of 
light is determined according to the 
method used to vary the intensity of il- 
lumination. In the greater number of 
photometers this variation is brought 
about by altering the distance from the 
illuminated surfaces to one or both il- 
Juminants. In some instances each sur- 


face may receive light from both sources. 


Distarbing Influences. 

For measurements of this kind, where 
no disturbing influences come in, the eye 
is quite sensitive. While it can not judge 
of the relative intensity of two illumi- 
nants, it recognizes easily any difference, 
if a difference exists. Unfortunately, how- 
ever, it is very difficult to eliminate dis- 
turbing factors. Light falling on the ob- 
server’s eye from a source other than the 
surfaces being compared, will probably 
cause serious errors, even though it does 
not fall on the photometer screen, as the 
illuminated surfaces are called. 


Difficulties Due to Color. 

Another, and a very serious difficulty in 
photometric work, is caused by the ditfer- 
ent qualities of light emitted by the stand- 
ard and that to be tested. It is extremely 
puzzling to say which of two illuminations 
that are nearly equal, but of a different 
color, is the greater. Some persons are 
more sensitive to light of one color, and 
would naturally give that color the ad- 
vantage so far as they personally are con- 
cerned, and very properly so; but de- 
terminations made by others would prob- 
ably differ very materially from theirs. 
Errors Caused by Fatigue. 

Another source of error, and one which 
should be carefully guarded against, is 
After 


a prolonged use of photometric measure- 


due to the fatigue of the observer. 


ments the eye becomes dulled, and no 
longer judges as accurately as when the 
work was first started. Errors due to this 
cause should be reduced to a minimum by 
relieving the observer of all other work, 
and stopping the work as soon as fatigue 
is felt. It is for the latter reason that, 
in general, it will be found that a photom- 
eter which is less fatiguing will, in 
the long run, give more satisfactory re- 
sults than one which is more sensitive at 
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the beginning of the work, but tires the 
eve more quickly. 
Changes in the Illuminant Itself. 

But although the dependence of the 
photometrist upon his eve and judgment 
makes the work difficult, his troubles do 
not end here. Some—probably all—il- 
iuminants exhibit a certain fatigue which, 
unless guarded against, may spoil work 
which otherwise has been carried out most 
carefully. At the recent convention of 
the National Electric Light Association, 
Professor H. E. Clifford, of the Massa- 
chusetts Institute of Technology, called 
attention to this phenomenon as observed 
in a Nernst lamp. He has found that the 
light from several of these lamps did not 
reach a constant value until the lamp had 
been burning for fifty minutes. There- 
fore, unless the lamp to be tested had been 
burned that length of time before measure- 
ments were begun, the readings made could 
not be compared with each other. Pro- 
fessor Clifford found also that the Nernst 
lamp, which is particularly sensitive to 
changes in voltages, does not recover its 
normal candle-power for some minutes 
after the voltage is returned to the nor- 
mal. It is possible that the ordinary in- 
candescent lamp, if not many other il- 
luminants, would show a similar effect, 
though probably of shorter duration. It 
is well Known that the amyl acetate stand- 
ard is very sensitive to external in- 
fiuences, and since the energy given off as 
light in any case is but a small fraction 
of the total energy radiated, any action 
which affects the temperature of the 
glowing body must produce a marked 


effect in the quantity of light radiated. 


Another Troublesome Phenomenon. 

Professor Clifford also called attention 
to another phenomenon which his experi- 
ments seein to indicate may be a source 
of error in photometric measurements, 
when the two illuminants give a light of 
different quality. This is known as the 
Purkinje effect, which is observed if two 
lights, one having a blue and the other a 
yellow tinge, are balanced in a photom- 
eter. If then the illumination on both sides 
of the screen is changed equally, the lights 
no longer appear to be balanced. If the 
lights are balanced at a mean distance, 
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and then both be brought closer to the 
photometer, the yellow appears to in- 
crease more rapidly in intensity than the 
blue. If, on the other hand, the light be 
moved away, the bluish light appears to 
decrease less rapidly than the yellow. He 
found that by varying the illumination 
on the photometric screen, he could vary 
the ratio between the two illuminants by 
fifty per cent. This difference was so 
large that Professor Clifford hesitated to 
attribute it to the above effect; but there 
seems to be no other explanation for it. 
From this it would seem advisable that 
in making photometric measurements, 
the intensity of the illumination on the 
ecreen should be known and stated. It is 
usual, in comparing lights of different 
tints, to make the illumination of the 
screen as low as possible, as under this 


METHODS OF COMBINING RESIST- 
ANCES—I1. 


BY EDWIN F. NORTHRUP. 


Fig. 14 shows a form of commutator 
with surface developed which will make 
the above connections in the manner in- 
dicated. 

An extra segment is shown in dotted 
line, and an extra 1-ohm coil which may 
be used for running the series up to ten 
ohms if required. 

Since the resistance coils have no free 
terminals it is a matter of indifference 
Whether the commutator is stationary 
and the brushes move over the commuta- 
tor, or the brushes are kept stationary and 
the commutator, carrying the coils rigidly 
attached to it, is moved under the brushes. 
By using the latter method it is not neces- 
sary to have any flexible cords connected 


to the brushes or the current taken into © 


them by sliding contacts. 

By an extension of the above method, 
a precision rheostat may be made which 
will consist of commutators for the units, 
tens, hundreds and thousands, place, etc., 
the stationary brushes of all the commu- 
tators being directly connected in series. 
Fig. 15 shows diagrammatically a rheo- 
Stat of four decades. 

Similar results can be obtained by com- 
bining four coils of the values 1, 2, 3 and 
6, and any multiples of these numbers. 

The writer has constructed rheostats 
on this principle for use with portable 
testing sets, which gave all the results to 
be obtained with ordinary plug decade 
sets using 9 or 10 coils to the decade. It 
is not the purpose of this paper to give 
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condition there is less difficulty in secur- 
ing a satisfactory setting of the photo- 
metric screen. But this raises the ques- 
tion whether measurements made in this 
way are entirely fair to lamps giving a 
yellowish light, since in practical light- 
ing something more than a faint illumina- 
tion is required. 


Practice of Photometry. 

It is evident from the above that the 
practice of photometry requires careful 
training and patient and painstaking 
work, since much more here depends upon 
the judgment of the observer than is true 
for other practical testing. Nevertheless, 
under favorable conditions, this work can 
be done with sufficient accuracy for all 
practical purposes, as was clearly demon- 
strated by Dr. Clayton H. Sharp, before 


any mechanical constructions, but it may range for obtaining the greatest possible 
be stated that brush contacts, when 
properly made, will have a lower resist- 
ance than even plug contacts. 


+ — 
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SOME FURTHER GENERAL REMARKS ON 
COMBINING RESISTANCES. 

The object scught in the construction 

of all resistance boxes for precision 

rheostats or Wheatstone bridges, is to ar- 
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the American Institute of Electrical En- 
ginceers last fall, and his opinion is strongly 
supported by Professor C. P. Matthews, 
of Purdue University, who has had charge 
of the photometric work for the National 
Electric Light Association for the past 
four years. The work should be entrusted 
only to specialists who have been care- 
fully trained. It is impossible to devote 
as much time to the subject of photometry 
in the electrical engineering courses as 
would make the students expert photom- 
etrists, even if this were desirable; but 
the student should be aware of the prin- 
ciples of the subject and the difficulties 
which hedge about its practical applica- 
tion, in order that he may guard against 
the error of putting too much dependence 
upon the average photometric measure- 
ments. 


—— a ain 


number of values of resistance from the 
fewest possible number of resistance 
coils. It is further sought to arrange the 
boxes in such a way that the series of 
values which can be obtained may be 
easily added in amy combination. If it 
were not sought to accomplish these two 
ends, there would be no such thing as 
resistance boxes, as a single coil, adjusted 
to the desired precision, could be used 
for each value of resistance required or 
a few separate coils with terminals could 
be connected in a great variety of ways 
to give a great number of integral and 
fractional values of resistance. Generally 
the number of values of resistance which 
can be obtained by combining a number 
of coils of different values can not be 
calculated from the number of com- 
binations which can be made of these 
coils in series or in parallel, for many of 
the different combinations of the coils 
give the same values of resistance. Thug 
we can combine the coils 1, 2, 3 and 4 
ohms in series in xt — | = 15 different 
ways, but in five cases the same values 
of resistance are repeated, so that out of 
these coils, by connecting them in series, 
only ten different values of resistance 
can be obtained. 

The total number of different values 
of resistance which a given number of 
coils will give in any particular case is a 
complex problem if the number of coils 
be large. If the coils are connected in all 
possible ways as, taken singly, Joined in 
series, in parallel, in series-parallel, and 
in all possible mixed arrangements of 
series and parallel, avery great nūmber 
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of resistance values can be obtained when 
the coils have different values. Thus, 
two coils can be connected in four dif- 
ferent arrangements, that is, each coil 
can be taken singly, two coils can be taken 
in series and in parallel. From three 
coils seventeen arrangements can be made 
and from four coils 106 arrangements. 
Thus it is often possible when one has 
at his disposal only a few standards of 
resistance, to obtain a very great num- 
ber of known values of resistance. 

Resistance boxes constructed on several 
different plans have long been used for 
making the combinations simply and ex- 
peditiously. We will briefly review the 
standard methods employed for the con- 
struction of resistance boxes and then 
give some new methods which we have 
devised. 


STANDARD METHODS USED IN THE CON- 
STRUCTION OF RESISTANCE BOXES. 
SIEMENS PLAN. 


The following plan of forming the 
rheostat of a resistance box was proposed 
by Siemens. Coils are joined between 
blocks in the manner indicated and hav- 
ing the values shown in Fig. 16. 

Resistance is thrown in circuit by re- 
moving plugs from between the blocks 
to which the coils are attached. The ad- 
vantage of the plan is that it employs the 
smallest possible number of coils for ob- 
taining a given number of values of re- 
sistance. 

This is because as many values of re- 
sistance will be obtained from a given 
number of coils having the series of 
values 1, 2, 4, 8, 16, etc., as the total 
number of combinations which can be 
furmed of the coils used. Thus, from 
the coils 1, 2, 4 and 8, fifteen possible 
combinations can be formed, and fifteen 
values of resistance will be obtained by 
joining the coils in series. The arrange- 
ment further permits of ready compari- 
son of each coil with others of the series, 
provided the box is supplied with an 
extra one-ohm coil. Thus the coil 
8 = 11+ 1 +2 +4, the coil 32 = 1' + 
1f-2+4484 16. 

The arrangement has the disadvantage 
that the values unplugged can not be 
quickly and easily summed up to obtain 
the total value. 

To offset this disadvantage it was pro- 
posed to employ the so-called “binary 
scale’ invented by Leibnitz. In this 
scale two figures O and 1 only are 
used, the 0 denoting multiplication by 
9. Thus the first ten numbers would be 
expressed by this scale as follows: 
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Le l= 2 

2=. 1b] 

a IS 2 el 
4-=: 100s w 

hes: JUS 
6= l02= 8+2 
7= ll=2+4241 
8 = 1000 = 2% 

9= 1001 = 2+ 1 

10 = 1010 = 24 2 


To denoie by means of this scale the 
coils unplugged and their total value, 
we indicate every plug removed by 1, 
and every plug left in by 0. Thus if the 
coils not in brackets are unplugged as 
64 +32 + [16] + 84 [i] + (2) +1, 

we write 1101001 = 105. 


As few persons, however, are fan.iliar with 
the binary scale, this method of Siemens 


is not practical and has now become 
obsolete. 


OTHER PLANS. 


There are three sets of numbers which 
will add up to ten and which will give 
ten consecutive values. 

THE 1 — 2 — 3 — 4 PLAN. 

This set of numbers gives all values 
from one to ten in steps of one ohm. Like- 
wise all values up to 100 in steps of ten 
ohms may be obtained from the coils 
10 — 20 — 30 — 40, all values up to 
1,000 in steps of 100 ohms by the coils 
100 — 200 — 300 — 400, ete. Boxes 
are commonly constructed on this plan 
with the following coils; 1 — 2 — 3 — 4 
— 20—30 — 40 — 200 — 300—400, ete. 


The coils mentioned making a rheostat 
having the capacity of 1,000 ohms 
which can be varied in steps of one ohm. 
As a matter of convenience the 10, the 
100, the 1,000, ete., ohin coils are often 
added to the above series. In the above 
arrangements of coils, in which the coils 
are connected in series and joined to 
blocks in the manner shown in the last 
figure, as many plugs must be used as 
there are coils in the rheostat. The 
needed values are obtained by withdraw- 
ing plugs, as many plugs being with- 
drawn as there are coils to throw in 


cir- 
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THE 1 — 2 — 2 — 5 PLAN. 

Coils having the values 1 — 2 — 2 — 
5, 10 — 20 — 20 — 50, etc., are used in 
precisely the same way as in the arrange- 
ment mentioned above. By far the great- 
est number of resistance boxes used have 
rheostats on one or the other of the above 
plans. 

The writer does not know that there is 
any particular choice between the two 
above mentioned plans. 

THE 1 — 1 — 3 — 5 PLAN. 


All values from one to ten in unit 
steps ean be obtained from the numbers 
1— 1 — 3 — 5. All values from 10 to 100 
in steps of ten can be obtained from the 
numbers 10 — 10 — 30 — 50. All values 
from 1 to 1,000 in steps of one 
can be obtained from the numbers 
1 — 1 — 3 — 5 — 10 — 30— 50 — 100 
— 3800 — 500. Hence a rheostat may 
be constructed with coils arranged 
according to the above plan. As 
a matter of fact, the writer knows of no 
resistance boxes which are constructed ac- 
cording to this plan, though there appears 
to be no reason why it is not as good as 


the two given above, which are commonly 
used. 


REMARKS ON THE LAST THREE PLANS. 


The advantages gained in any of the 
three above plans rest in the possibility 
of obtaining an endless series of values 
of resistance in small steps with a very 
small number of coils as compared with 
the number of values of resistance ob- 
tained, in the ease with which the values 
unplugged may be mentally summed up, 
and, it may be added, the facility with 
which different coils can be compared 
with others in the series in checking up 
their values. The disadvantages of the 
general method are the following: As 
many plugs must be used as there are 
coils. The plugs left in must all be 
tightly forced in between the blocks, as 
any single loose plug will introduce an 
unknown resistance, and when the small- 
est resistance is being used there is then 
the largest number of plug contacts in cir- 
cuit. To these must be added the neces- 
sity of manipulating a large number of 
plugs wherever a new total value of re 
sistance is required. There is the minor 
disadvantage also of it being necessary to 
dispose of the plugs removed and the 
greater disadvantage of having to use 
some mental effort in summing up the 
values unplugged. These disadvantages 
of forming the combinations of resistance 
coils by removing a number of plugs from 
between blocks have led, especially in re- 
cent years, to the adoption of other meth- 
ods, which, though generally more expen- 
sive to realize in practice, are decidedly 
superior, as we shall attempt to show. 

(To be continued.) 
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NOTES ON X-LIGHT. 
BY WILLIAM ROLLINS. 


NOTE CLIX—A BREAK NOT A NECESSARY 
PART OF AN INDUCTION COIL. 

It is frequently said in comparing static 
_ Machines with coils for exciting X-light 
tubes that the necessary defect of the 
coil is the bieak, which makes the light 
too unsteady for use with the fluoroscope 
Those who make this criticism forget that 
a break is not an essential part of an in- 
duction coil. One reason why I advo- 
cated coils of high potential for exciting 
X-light tubes was that such coils did not 
need a break, for by using an alternating 
current in the primary it was practical to 
develop sufficient potential in the second- 
ary to excite an X-light, even though it 
had a low resistance. I believe Spottis- 
woode was the first to prove that a coil 
could be operated in this way for vacuum 
tube work. In 1879 he showed that a 
twenty-inch coil could be employed with 
an alternating current from a De Meri- 
tens dynamo in the primary. The spark 
from the secondary was seven inches long, 
the size of a cedar lead pencil, extremely 
steady and suitable for spectrum work 
without a condenser in the secondary. I 
found the type of coil described in notes 
cxii and cxxxvii suitable for these heavy 
discharges, as there was small danger of 
burning out the secondary. The secondary 
sections were free from each other, from 
the tube separating the primary, from the 
secondary and interchangeable. When 
one was injured it could be quickly re- 
placed by another kept in reserve. 


NOTE CLX— SMALL VERSUS LARGE INDUC- 
TION COILS FOR EXCITING 
X-LIGHT TUBES. 


It is commonly stated that large coils 
are not required for exciting X-light tubes 
because the resistance of a tube for medical 
work never requires it to be over three 
inches. Therefore to use a coil giving a 
higher potential than necessary to over- 
come this resistance is unwise, for large 
coils are expensive, cumbersome, and do 
not give a sufficient volume of current, 
owing to the length of fine wire in the 
secondary. It is well, however, to have a 
good memory for the work of the great 
experimenters. For example, Trowbridge 
took a photograph of the bones of ithe 
hand in a millionth of a second with a 
generator having sufficient potential to 
send the discharge across six feet of air. 
Until those who are advocating coils 
having a potential only sufficient to excite 
a tube of moderate resistance can make 
as short exposures, their arguments 
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against high potentials ara weak. At 
present they are giving exposures from 
thirty to sixty million times that men- 
tioned. As the use of small coils is still 
advocated, it may be worth while 
to repeat some of the reasons I gave for 
the use of high potentials with X-light 
tubes. 

First—When we pump a tube for X- 
light work we try to leave as much gas in 
the terminals as practical that the life 
of the tube may be long. Such a tube 
can be used some hours before it requires 
to have the resistance lowered by intro- 
ducing fresh gas from a regulator. When 
a powerful discharge is sent through such 
a tube for more than a few minutes at 
a time so much gas is liberated that the 
resistance becomes less than one milli- 
metre, and under these circumstances, with 
a coil of low potential no useful X-light 
ean be obtained from it. If, however, the 
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coil has a high potential (as I have advo- 
cated), by holding back the surges we can 
make the subatoms in the cathode stream 
strike the target with sufficient force to 
get heated enough to produce X-light of 
proper quality for medical work, notwith- 
standing the increased cloud of particles 
in the tube through which they must make 
their way. This, then, is one clear reason 
why high-potential coils are useful for the 
present. Second—Such a tube has a far 
longer life than one in which the termi- 
nals have been made very dry to prevent 
a powerful current from lowering the re- 
sistance rapidly. Third—If we attempt 
to use an alternating current in the pri- 
mary of a small coil, in order to get a 
steady light by discarding the break, as 
mentioned in note clix, we find that the 
coil has a less potential and is therefore 
less fitted for the work. Small coils are 
most suitable for portable apparatus and 
when used the tubes should be provided 
with automatic regulators of the type 
shown in note cxxxvili, the terminals being 
left rather dry that the large volume of 
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current may not lower the resistance of 
the tube more rapidly than can be com- 
pensated by the reabsorption of the gas 
first liberated from the regulator to lower 
the initial high resistance sufficiently to 
enable the current to pass. 

Where two theories are held, the best 
way to decide upon which to follow is 
to push each to the extreme. When my 
theorv of high potentials for exciting 
X-light tubes is pushed to the extreme we 
get Trowbridge’s result of a very short 
exposure. When we follow a similar course 
with the other theory of low potentials 
we find it impossible to get an X-light 
photograph, no matter how long we ex- 
pose, for we can not drive the subatoms 
in the cathode stream against the target 
with sufficient force to produce X-light. 
In connection with low potentials for use 
in the future, when X-light ‘tubes shall 
have been perfected, it is well to remem- 
ber the two following experiments by dis- 
tinguished men, for they are significant 
as they show that coils or static machines 
form no necessary part of an X-light ap- 
paratus. In 1897 Dr. Williams told me 
he had seen Professor E. Thomson pro- 
duce an abundance of X-light with one of 
my cooled target tubes from a dynamo. 
About 1900 Professor Trowbridge showed 
me an X-light tube brilliantly lighted by 
a battery current. In neither case was the 
voltage over twenty thousand. This 
could be yielded by a coil giving a spark 
not over two centimetres. It is evident 
then that a current of low voltage, easily 
obtained without a coil or a static ma- 
chine, can produce brilliant X-light of 
suitable quality for medical work, pro- 
vided the tubes are in proper condition. 
At present a difficulty is that tubes do 
not remain in suitable condition for the 
use of large currents when their poten- 
tial is low. 


NOTE CLXI--ON MOVING THE PLATINUM 
TERMINAL OF AN ELECTROLYTIC BREAK. 


Soon after the German rediscovery of 
the Spottiswoode or electrolytic break 
was described in the ELECTRICAL REVIEW, 
I experimented with it for interrupting 
the current in the primary of an induc- 
tion coil used to excite an X-light tube. 
The light was not steady enough for 
diagnosis with the fluorescent screen. Dur- 
ing attempts to make it steady I tried 
moving the platinum point in the solu- 
tion ‘to free it from gas. I explained the 
idea to Mr. Heinze, who afterward utilized 
it in a very ingenious break. I have 
already described some of the methods | 
used for moving the electrode and now 
illustrate another which I made at that 
time. The platinum point was in the 
form of a screw which was revolved by 
a small motor. The depth of immersion 
was varied by a screw operated by the 
handle RHS having a spiral spring like 
those described in earlier notes. In this 
way the operator could control the inten- 
sity of the X-light during an examina- 
tion without removing his eyes from the 
image on the fluorescent dcreem The 
figure will make the construction of the 
break clear. 


918 


ELECTRICAL TRANSMISSION UNDER 
LAND AND WATER. 


BY ALTON D. ADAMS. 


——- 


—— mum 


(Concluded.) 

Where the two, three or more con- 
ductors that form a complete circuit for 
alternating current are included in a 
single metallic sheath, the inductive 
effects of currents in the several conduc- 
tors tend to neutralize each other and the 
waste of energy in the sheath is in large 
part or entirely avoided. To neutralize 
more completely the tendency to local cur- 
rents in their metal sheath, the several 
conductors of an alternating circuit are 
sometimes twisted together, after being 
separately insulated, before the sheath is 
put on. Distribution of power at Niag- 
ara Falls was at first carried out through 
single-conductor, lead-covered cables with 
two-phase current at 2,200 volts. One ob- 
jection to this plan was the loss of energy 
by induced currents in the lead coverings 
of the cables. It was later decided to 
adopt three-phase distribution at 10,000 
volts for points distant more than two 
miles from the power station. Each three- 
phase circuit for this purpose was made 
up of three conductors separately insu- 
lated and then covered with a single lead 
sheath, so as to avoid losses through in- 
duced currents in the latter. Under- 
ground and submarine cables for opera- 
tion at high voltages are generally cov- 
ered either with a continuous lead sheath 
or with a spiral layer of galvanized iron 
wire. For high-voltage work underground 
the lead covering is generally preferred to 
that of iron wire, but in submarine work 
cables of both sorts are employed. The 
iead sheath of a cable being continuous 
completely protects the insulation from 
contact with gases or liquids, while this 1s 
not the case with an outside covering of 
iron wires. As ducts of either tile, wood 
or iron form a good mechanical protection 
for a cable, the rather small strength of 
a lead sheath is not a serious objection in 
conduit work. Submarine cables, on the 
other hand, depend on their own outer 
coverings for mechanical protection and 
may be exposed to forces that would rap- 
idly cut through a lead sheath. Cables 
for operation under water should usually 
be covered, therefore, with a layer of gal- 
vanized iron wires. These wires are laid 
closely about the cable in spiral form and 
are usually between 0.12 and 0.25 inch in 
diameter each, depending on the size of 
the cable and its location. 

Underground conduits can not be re- 
lied on to exclude moisture and acids of 
the soil from the cables which they con- 
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tain, and either of these agents may 
lead to destructive results. If cables ìn- 
sulated with rubber, but without a pro- 
tecting covering outside of it, are laid in 
underground conduits, the rubber is apt 
to be rapidly destroyed by fluids and gases 
that find their way into the conduit. If 
a plain lead-covered cable is employed the 
acids of the soil attack it, and if stray 
electric currents from an electric railway 
find the lead a convenient conductor it is 
rapidly eaten away where they flow out of 
it. To avoid both of these results the 
underground cable should have a lead 
sheath and this sheath should be pro- 
tected in turn by an outside layer of hemp 
or jute treated with asphaltum. Lead- 
covered submarine cables are more re- 
liable if they have outside windings of 
jute cord treated with asphaltum, and this 
sort of outside covering is also desirable 
for submarine cables that have a spiral 
layer of galvanized iron wires. 

Rubber, paper and cotton are exten- 
sively used as insulation for underground 
and submarine cables, but the three are 
not usually employed together. As a rule, 
the insulation is applied separately to 
each conductor, and then an additional 
layer of insulation may or may not be 
located about the group of conductors that 
go to make up the cable. Where rubber 
insulation is employed, a lead sheath may 
or may not be added, but where insulation 
depends on cotton or paper the outer cov- 
ering of lead is absolutely necessary to 
keep out moisture. The radial thickness 
of insulation on each conductor and of 
that about the group of conductors in a 
cable should vary according to the voltage 
of operation. 

Cables employed between the generat- 
ing and substations of the Manhattan Ele- 
vated Railway, to distribute three-phase 
current at 11,000 volts, are of the three- 
conductor type, rubber insulated, lead 
covered, and laid in tile conduits. Each 
cable contains three No. 000 stranded 
conductors, and each conductor has its 
own insulation of rubber. Jute is laid 
on to give the group of conductors an 
outer circular form, and outside of the 
group a layer of insulation and then a 
lead sheath is placed. Outside diameter 
of this cable is nearly three inches, and 
the weight nine pounds per linear foot. 

The 11,000-volt, three-phase current 
from Niagara Falls is distributed from 
the terminal house to seven substations in 
Buffalo through about thirty miles of 
rubber-insulated and eighteen miles of 
paper-insulated, three-conductor, lead- 
covered cables, all in tile conduits. In 
each cable the three No. 000 stranded con- 
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ductors are separately insulated and then 
twisted into a rope with jute yarn laid in 
to give an even round surface for the lead 
sheath to rest on. A part of the rubber-in- 
sulated cables have each conductor covered 
with nine-thirty-seconds inch of thirty per 
cent pure rubber compound, and the re 
maining rubber cables have. eight-thirty- 
seconds-inch covering on each conductor 
of forty per cent pure rubber compound. 
The paper-insulated cable has thirteen- 
sixty-fourths inch of paper around each 
conductor, and also another thirteen-sixty- 
fourths inch of paper covering about the 
group of three conductors and next to the 
lead sheath. In outside diameter the 
rubber-insulated cable is two and three- 
eighths inches, and of the paper-insulated 
cable two and five-eighths inches, the 
radial thickness of the lead sheath being 
one-eighth inch in each case. It is re- 
ported that the cables insulated with nine- 
thirty-seconds inch of the mixture, said to 
be thirty per cent pure rubber, have 
proved to be more reliable than the cables 
insulated with eight-thirty-seconds inch 
of a mixture said to be forty per cent 
pure rubber. 

The six miles of underground cables 
that carry three-phase, 25,000-volt cur- 
rent in St. Paul are of the three-con- 
ductor type, lead covered and laid in tile 
conduit. One of the two three-mile cables 
is insulated with rubber and the other 
with paper. In the former cable each 
conductor is separately insulated with a 
compound containing about thirty-five 
per cent of pure rubber and having a 
radial thickness of seven-thirty-seconds 
inch. The three conductors after being 
insulated are laid up with jute to give a 
round surface, tape being use to hold them 
together, and then a rubber cover five- 
thirty-seconds inch thick is placed about 
the group, after which comes the lead 
sheath over all. In the three miles of 
paper-insulated cable each conductor 18 
separately covered with paper to a thick- 
ness of nine-thirty-seconds inch, then the 
three conductors are laid together with 
jute and taped, and next a layer of paper 
four-thirty-seconds inch thick is put on 
over the group. Outside of all comes the 
lead sheath, which has an outer coating 
of tin. The paper insulation in these 
cables was saturated with a secret insulat- 
ing compound. The lead sheath on both 
the rubber and paper insulated cables 18 
one-eighth inch thick and the sheath of 
the former contains three per cent of tin. 
Each of the three conductors in each cable 
consists of seven copper strands and bas 
an area of 660,000 circular mils. Outside 
of the lead sheath each of these cables has 
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a diameter of about two and one-quarter 
inches. By the manufacturer’s contract 
these cables were tested up to 40,000 volts 
before shipment, and might be tested up 
to 30,000 volts in their conduits during 
any time within five years from their pur- 
chase. In first cost the cable with rubber 
insulation was said to be about fifty per 
cent more expensive than the cable in 
which paper was used. 

Underground cables in which the sep- 
arate conductors are covered with cotton 
braid treated with an insulating com- 
pound, and then the group of conductors 
going to make up the cable enclosed in a 
lead sheath, are extensively used in Aus- 
tria and Germany. For cables that oper- 
ate at 10,000 to 12,000 volts the radial 
thickness of cotton insulation on each 
conductor is said to be within three-six- 
teenths inch, and these cables are tested 


‘up to 25,000 volts by placing all of the 


cable except its ends in water, and then 
connecting one end of the 25,000-volt cir- 
cuit to the water and the other end to the 
conductors of the cable. 

A test on the paper-insulated cable at 
St. Paul showed its charging current to 
be 1.1 amperes at 25,000 volts for each 
mile of its length. For the cable with 
rubber insulation the charging current per 
mile of length was found to be about twice 
as great as the like current for the paper 
cable. Each of the two overhead transmis- 
sion lines connected with these cables con- 
sisted of three solid copper wires with an 
area of 66,000 circular mils each, and all 
three so mounted on the poles as to form 
the corners of an equilateral triangle 
twenty-four inches apart. The charging 
current of one of these three-wire, over- 
head circuits was found to be about 0.103 
ampere per mile, at 25,000 volts, or a 
little less than one-tenth of the like cur- 
rent for the paper cable. These tests were 
made with three-phase current of sixty 
cycles per second. 

Where overhead transmission lines join 
underground or submarine cables, either 
with or without the intervention of trans- 
formers, lightning arresters should be pro- 
vided to intercept discharges of this sort 
that come over the overhead wires. Light- 
ning arresters were provided in the ter- 
minal house at Buffalo, where the 22,000- 
volt overhead lines feed the 11,000-volt 
cables through transformers, also at 
the terminal house in St. Paul, where the 
25,000-volt overhead lines are electrically 
connected to the underground cables. If 
an underground or submarine cable con- 
heets two portions of an overhead line, as 
in the Portsmouth and Dover transmis- 
sion above mentioned, lightning arresters 
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should be provided at each end of the 
cable as was done in that case. One ad- 
vantage of a high rather than a low volt- 
age on underground cables, where power 
is to be transmitted at any given rate, 
lies in the fact that the amperes flowing 
at a fault in the cable determine the de- 
structive effect there, rather than the volt- 
age of the transmission. It is reported 
that a fault or short-circuit in one of the 
11,000-volt cables at Buffalo usually melts 
off but little lead at the sheath and does 
not have enough explosive force to injure 
the cable or its duct. 

Ozone seems to destroy the insulating 
properties of rubber very rapidly, and as 
it is well known that the silent electric 
discharge from conductors at high volt- 
ages develops ozone, care should be taken 
to protect rubber insulation from its 
action. At the ends of cables operating at 
high voltages, where connections are made 
with switches or other apparatus, there 
rubber insulation is exposed to the action 
of ozone that is developed by the silent 
electric discharge between the cable con- 
ductors and its lead sheath. To protect 
the rubber at such points it is the practice 
to solder a brass cable head or terminal 
bell to the lead sheath near its end, this 
head having a diameter perhaps twice as 
great as that of the sheath, and then to 
fill the space about the cable conductors in 
this head with an insulating compound. 
Heads of this sort were used on the 11,- 
000-volt cables at Buffalo as well as on 
the 13,500-volt cable in the Portsmouth 
and Dover transmission. 

As insulating materials, whether rub- 
ber, cotton or paper, may be impaired or 
destroyed by heat, it is necessarv that the 
temperature of undergrounded cables 
under full load be kept within safe limits. 
Rubber insulation can probably be raised 
to 125 or 150 degrees Fahrenheit without 
injury, and paper and cotton may go a 
little higher. For a given size and make 
of leaded cable the rise of temperature in 
its conductors above that of the surround- 
ing air, for a given loss in watts per foot 
of the cable, may be determined by com- 
putation or experiment. The next step is 
to find out how much.the temperature of 
the air in the conduits where the cable is 
to be used will rise above the temperature 
of the earth in which the conduits are 
laid, with the given watt loss per foot of 
cable. On this point there is but little 
experimental data. Obviously, the ma- 
terial of which ducts are made, the num- 


ber of ducts grouped together with cables 


operating at the same time and the ex- 
tent to which ducts are ventilated must 
have an important bearing on this ques- 
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tion. At Niagara Falls some tests were 
made to show the rise of air temperature 
in a section of thirty-six-duct conduit 
lying between two manholes about 140 
feet apart. For the purpose of this test 
twenty-four of the thirty-six ducts in the 
conduit had one No. 6 drawing-in wire 
passed through each of them. These 
twenty-four wires were connected into 
three groups of eight wires each, so that 
one group was all in ducts next to the 
surrounding earth, another group was one- 
half in ducts next to the carth and the 
other half in ducts separated from the 
carth by at least one duct, while the third 
group of wires was entirely in ducts sepa- 


rated from the earth by at least one duct. 


It was found that when enough current 
was sent through these wires to repre- 
sent a loss of 5.5 watts per foot of ducts 
in which they were located, the rise of 
temperature in the air of the ducts next 
to the earth was about 108 degrees Fahren- 
heit above that of the earth. For the ducts 
separated from the earth by at least one 
other duct the rise in temperature of con- 
tained air was 144 degrees Fahrenhdait 
above the earth. If the carth about the 
ducts reached seventy degrees in hot 
weather, the temperature of air in the 
inner ducts with a loss of 5.5 watts per 
duct-foot would thus be 214 degrees. This 
temperature is too high for either rubber, 
cotton or paper insulation, to say nothing 
of the amount by which the temperature 
of the conductors and insulation ‘of a 
cable in operation must exceed that of the 
surrounding air in its duct. The cables 
actually installed in the ducts just con- 
sidered were designed for a loss of 2.34 
watts per foot, which probably resulted in 
a temperature rise well within safe limits. 
As the No. 6 wire used in the test did 
not nearly fill each duct as a cable would 
do, it would be very interesting to know 
how much ventilation took place while 
the test was going on. Unfortunately this 
point was not reported. Many of the above 
facts as to the St. Paul transmission are 
drawn from a paper by Henry Floy, in 
Vol. xvil, American Institute Electrical 
Engineers. 

Facts as to the Niagara Falls and 
Buffalo transmission have been drawn 
from papers by Lewis B. Stillwell, Henry 
Gordon Stott and Harold W. Buck, in 
Vol. xviii, American Institute Electrical 
Engineers. 


— -d.e - — 


A factory for the electric extraction of 
zinc has been started at Hoslund, Norway, 
by Dr. Gustaf de Laval. A consignment 
of pure zine has already been exported, 
and the process is said to work satisfac- 
torily. 
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The Independent Telephone Association of the United States. 


Seventh Annual Convention, Chicago, Ill., June 24 and 25. 


HE seventh annual convention of 
the Independent Telephone Asso- 
ciation of the United States was 

opened at two o’clock, Wednesday after- 
noon, June 24. While there was not as 
many in attendance as in some former 
years, the interest was keen and the at- 
tendants were attentive and appreciative. 
President James M. Thomas read his an- 
nual address, reviewing the work of the 
independent interests, tha developments 
which had taken place, and the parts 
which conflicting interests had played. 
With the increased confidence of patrons 
and support of capital, the independent 
telephone men were reaching out for bet- 
ter conditions. 

Judge Thomas predicted a great in- 
crease in the membership next year. As 
it was from necessity that in former years 
the independent interests organized for 
development, so is it necessary for prog- 
ress that the organization of these inter- 
ests becomes one of solidarity and strength. 
The successful litigation carried on by 
association interests had established the 
right to manufacture and sell independent 
apparatus. He emphasized the great 
growth of independent companies, and 
voiced the sentiment that in no way 
should the organization be permitted to 
become a machine for the promotion of 
personal or corporate interests. 

The main necessity now, however, was 
to determine the most economical methods 
of operation and improvement in con- 
struction, that investors might secure 
largest net profits at existing telephone 
rates. Telephone men could not expect 
capital unless proper results were shown 
in every city and state. New conditions 
are continually arising, which could be 
solved only by strict business methods, 
and the investor should be made to feel 
that with greater development would 
come more staple investment. 

A paper was read by Professor J. C. 
Kelsey, professor of telephony at Purdue 
University, La Fayette, Ind., on “The 
Telephone and the Technical School.” 

Professor Kelsey spoke of the advan- 
tages which a technical course offered to 
telephone engineers, and the growing need 
of the telephone manager to be thoroughly 
equipped for his work. 

The presidents address was followed 
by the roll call of the states, and ten- 
minute reports were made. 

The Hon. Hugh Dougherty, of Bluff- 
ton, Ind., read the report of the “Com- 


mittee on Patent Litigation,” detailing 
the accomplishments of this committee, 
and establishing its eminence as a safe- 
guarding institution. 

Secretary J. B. Ware addressed the con- 
vention, making a strong plea for a cen- 
sus of independent installations in each 


state. The value of such a census was 
indisputable. Statistics should be com- 


piled which would show the absolute 
strength of independent telephony, and 
give a short range view of affairs in gen- 
eral. 

The constitution was amended so that 
the membership would embrace all own- 
ers, operating engineers and manufac- 
turers of independent equipment. 

At seven o clock Wednesday evening the 
delegates and visitors were given a tally- 
ho drive to Sans Souci Park, where an en- 
tertainment was held. 

At the Thursday session, owing to the 
absence of Senator C. E. Hull, of Salem, 
lll., his paper, on “Advantages of Asso- 
ciation,’ was not read. The paper on 
“Present and Future,” by Frank L. Beam, 
of Columbus, Ohio, was also withheld 
because of the absence of the author. 

Mr. C. E. Tarte, general manager of 
the Citizens’ Telephone Company, of 
Grand Rapids, Mich., read an interesting 
paper on “Telephone Discipline.” 

Mr. F. A. Demarest, general manager 
Interstate Telephone and Telegraph 
Company, Trenton, N. J., read a paper 
on “Kastern Telephone Development.” 

Mr. Le Roy Stanton gave an interest- 
ing talk on economies of operating tele- 
phone exchanges, and brought up a fund 


of experience showing why this needed 


special attention. 

Preceding the election of officers a 
resolution was introduced calling for the 
expulsion of the so-called “Bell-Kellogy” 
interests. This was, however, laid upon 
the table. 

Mr. J. G. Ihmeen, chairman of the gen- 
eral committee, in a happy speech pre- 
sented retiring president Judge J. M. 
Thomas with a valuable timepiece. 

Judge Thomas acknowledged the gift 
with a felicitous reply. He hoped that 
every important development in inde- 
pendent telephony might be directly re- 
flected in the organization. He thanked 
the donators, not alone for their valu- 
ablo gift, but for the valuable support 
they had given him during his adminis- 
tration. 

Mr. H. D. Critchfield, in presenting 


the nomination for president, spoke of 
the necessity of all independent telephone 
men to stand together. He introduced a 
paper containing a request, signed by one 
hundred and thirty-six members, that Mr. 
Hugh Dougherty, of Bluffton, Ind., be- 
come president of the association. As 
Mr. Dougherty had agreed to this, he was 
declared elected unanimously. 

Senator C. W. Cline, of Hazleton, Pa., 
was elected vice-president, and Mr. Frank 
T. Jones was elected secretary and treas- 
uer. l 

The following advisory committee was 
elected: Professor W. E. Goldsborough, 
La Fayette, Ind.; H. D. Critchfield, and 
Thomas Finucane, Rochester, N. Y.; W. 
E. Doolittle, La Fayette, Ind.; C. E. 
Tarte, Grand Rapids, Mich.; W. H. Moul- 
ton, Minneapolis, Minn.; A. L. Tetu, 
Louisville, Ky.; and E. E. Clement, 
Washington. President and secretary 
members ez-officto. 

A vote of thanks was tendered to the 
retiring officers and the various com- 
mittees. 

The convention adjourned to meet in 
September, 1904, at St. Louis, Mo. 


EXHIBITS AND EXHIBITORS. 


The following manufacturers were 
represented, many making exhibits at the 
Auditorium Hotel: 

Eureka Electric Company exhibited a 
line of telegraph apparatus, central energy 
boards, ete. This company was represented. 
by J. J. Kusel, D. L. Canman, P. J. 
Dedriksen, H. J. Kusel, V. H. Messin- 
ger. 


Crawfordsville Wire Nail Company 


exhibited telephone and telegraph wires. 


Represented by R. Schweitzer, H. E. 
Cobb. 

Ohio Vallev Glass Company made an 
exhibit of glass insulators. Represented 
by H. E. Cobb. 

National Carbon Company. Repre- 
sented by A. V. Wood, M. H. Moffatt. 

Standard Underground Cable Com- 
pany. Represented by F. S. Viele, Pitts- 
burg; J. R. Wiley, sales manager, W. W. 
Rogers. 

Automatic Electric Company. Repre- 
sented by H. D. Critchfield, J. F. Crook, 
Sanford Harris, Allen Hussey, A. R. Hus- 
sey, W. F. Taylor. 

Baker & Company. 
J. Lowthian. 

Ilinois Electrice „Company exhibited 


Represented by J. 


June 27, 1903 


several types of hammer drills. Repre- 
sented by C. W. Bacon, C. J. Litscher. 

C. L. Peirce, Jr., exhibited Peirce pole- 
houses, galvanized brackets, expansion 
bolta. 

A. P. Hopkins & Company. Repre- 
smted by Millard Hopkins, vice-presi- 
dent. 

Lindsey Bros. & Company. Repre- 
sented by G. L. Lindsey, E. A. Lindsey, 
J. A. Navarre. 

Thomas E. Clark Company wireless 
telegraph and telephone apparatus. Rep- 
resented by Gustave Riefstahl, Ackland 
Stiling, advertising manager. 

Gordon Battery Company, manufac- 
turer of Gordon cells. Represented by E. 
M. Deems, western agent; W. C. Banks. 

Frank B. Cook, terminals and projec- 
tors. Represented by Frank B. Cook, J. 
A. Cook, C. E. White. 

Chicago Telephone Supply Company. 
Represented by G. A. Briggs, president; 
H. Randall, secretary and treasurer; §. 
A. Duvall. This company made an ex- 
hibit of telephone apparatus and central 
energy switchboards. 

Monarch Telephone Company, Monarch 
telephones. Represented by E. E. Yaxley, 
J. C. Hubacker. 

Fisher Billing Company, Billing ma- 
chins. Represented by M. B. Locke, 
manager railroad department. 

National Cable Hanger Company. 

National Telephone Supply Company, 
Cleveland. Represented by F. B. Auxer. 

Williams-Abbott Electric Company, 
telephones and parts. Represented by L. 
Sands, 

New Haven Novelty Machine Com- 
pany, cable splicing devices. Represented 
by H. J. Minnhinnick, western repre- 
sentative. 

W. H. Crumb & Company. 

Turner Brass Works. Represented by 
T. F. Farris, F. S. Binckley, P. Hender- 
son, A. W. Straight. 

Sterling Electrie Company. Repre- 
sented by H. T. Doolittle, F. E. Ferotchka, 
E. Shelby. 

Carney Brothers & Company, cedar 
poles. 

Valentine Clark & Company, cedar 
poles. 

North Electric Company. Represented 
by C. H. North, president; F. F. Sapp, 
L. G. Bowinan. 

Francis Beidler & Company, Idaho 
cedar poles. Represented by W. G. Ran- 
show. 

The Miller Anchor Company. Repre- 
sented by ©. H. Miller, Norwalk, Ohio. 

Maltby Lumber Company, Bay City. 
Mich. Represented by I. A. Maltby. 
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Klectrie Appliance Company. Repre- 
sental by S. A. Dinsmere. 

American Electrice Fuse Company. 
Represented by Frank C. Jones. 

Kellogg Switchboard and Supply Com- 
pany. Represented by J. J. Dunmore, 
F. Dommergue, Kempster B. Miller, R, 
Manser, R. Henis, S. C. Platt, New York 
manager, C. P. Platt. 

Stromberg-Carlson Telephone Manu- 
facturing Company. Represented by A. 
Stromberg, C. W. Shafer, E. Shafer, C. 
W. Stiger, J. J. Nate, F. L. Martin, G. 
L. Brown, L. H. Jackman, D. M. Crist, 
W. D. Crist, G. Babeock, G. C. Lewis. 

Swedish-American Telephone Company. 
Represented by G. B. Overshiner, A. V. 
Overshiner, A. P. Macklin. 

American Telephone Company. Repre- 
sented by J. G. Ihmsen, P. C. Burns, New 
York. 

Farr Telephone Manufacturing Com- 
pany. Represented by Charles W. Farr. 

McDermid Manufacturing Company. 
Represented by C. L. Burlinghame. 

W. M. Talbot, manager of the Havana, 
Cuba, exchange. l 

American Carbon Company, St. Louis, 
Mo. Represented by T. P. Gleason. 

W. J. Murdock, Chelsea, Mass. 
wee 

A Study in Wheel Tires. 

A Belgian engineer, M. A. Spilberg, re- 
cently contributed a paper to the Society 
of Belgian Engineers on “The Flanges 
of Electric Tram Car Wheels.” A series 
of tire sections was shown, some of which 


were worn in a very peculiar way. 
Tha track is composed of grooved 
rails, and current is supplied by 
the overhead trollev. The tires are 


of steel, and capable of changing 
shape not only by wear, but also by roll- 
ing pressure, and some of them show 
swelled projections beyond the original 
form. Wheels diagonally placed on the 
truck seemed to wear into similar shapes, 
and the gears are also placed diagonally. 
The author believes that the irregular 
wear may be caused by an unsymmetrical 
position of the motors. One pinion was 
assumed to be above the horizontal centre 
line and the other below it. The author 
does not consider the effects produced by 
the position of the gears. It is a me- 
chanical error to allow a car motor to 
drive entirely from one end. The pinion 
naturally climbs up or down the face of 
the wheel, and one bearing of the motor 
wears more than the other. This sets the 
axis of the motor at an angle to the car 
axles, and throws all stress upon one end 
of the gear tecth, which wear unevenly 
in consequence, and an end-thrust is pro- 
duced upon the axles. Where the wheel 
base is short, this action will be more ac- 
centuated. Tf gears were doubled, it 
would not be necessary that they should 
be even half as wide as at present. The 
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ordinary wide gear now used receives all 
the stress on one corner, yet does not 
break. Two gears, each of half the width, 
would, under such circumstances, be 
twice as strong as a single gear. The ex- 
cuse that there was not space for two 
gears loses its force when these points are 
considered. 


Power Transmission Possibilities in 
the Southern Appalachians. 

The present commercial possibilities 
in the electrical transmission of power 
over long distances with small loss, and 
the opportunities thus offered for the com- 
bination of a number of small plants into 
one of considerable magnitude, serve to 
direct attention to a number of water 
powers in the southern states which are 


now totally ignored. 

The popular idea of an available water 
power is a moderate fall on a stream of 
considerable size, located within a few 
yards of a railroad. Like many popular 
ideas, it is only partly correct. The power 
which can be obtained at any power site 
on a stream is the product of the weight 
of the water passing the site per unit of 
time multiplied by the height of the per- 
pendicular fall obtainable, and for the 
same total power these quantities vary 
inversely; that is, if the head be doubled 
the quantity of water may be diminished 
by a half and the resultant power will be 
the same; if the head be multiplied by 
ten, then one-tenth the quantity of water 
will yield the power, and so on, in similar 
ratio. 

Given a sufficient fall, therefore, a small 
amount of water may be made to furnish 
a very large amount of power, and in 
point of fact many of the large power de- 
velopments of the western states are of 
this type, the quantity of water used be- 
ing small, but the head being measured 
by hundreds of feet. The distance between 
the points where the power is developed 
and where it is to be utilized is annihilated 
by electrical transmission. 

A large number of streams in that 
part of the southern states in which the 
Appalachian mountain system attains its 
maximum development have their sources 
far up on the mountain slopes, in regions 
of great rainfall and of large and perma- 
nent run-off, and these, in their courses 
to the vallevs below, often fall hundreds 
of feet within short distances. By the 
application of proper methods these 
streams are capable of furnishing and 
transmitting power in considerable quanti- 
tv at comparatively small cost, certainly 
in many instances at less cost per unit 
of power obtained than would be possi- 
ble on the large trunk streams, and with- 
out the attendant risks. 

The flow of many of these streams, now 
unused and indeed ignored, has been 
measured by the engineers of the United 
States Geological Survey, and the results 
have been published in the series of water 
supply and irrigation papers.—U. 8. 
Geological Survey. 


The Production 


NE of the great triumphs of the 
electric furnace is the production 


of the diamond by artificial 
means. This has been carried out at the 
University of Paris, by Professor Henri 
Moissan, who has become famous for his 
work in electrochemistry. The electric 
furnace used in the experiments was de- 
signed in order to use the heat of the arc 
without employing the electrolytic action 
of the current. The are is formed just 
over a carbon crucible which contains the 
material. The engravings show the fur- 
nace complete and in section, also the 
details of the various parts. Carbonate of 
lime is used for the body of the furnace. 
It has two advantagcp, ome tha it is 
quite solid, and another that it can be 
obtained in nature in large blocks. It 
very rarely splits under the action of the 
heat; however, the lower block is reen- 
forced by a sheet-iron box and the cover 
is surrounded by an iron band. The car- 
bons are about two inches in diameter. 
The lower block is hollowed out to re- 
ceive tthe crucible and also grooved to ad- 
mit the carbons. The latter are held by a 
metal clamp at each end, which also re- 
ceives the heavy cable bringing a current 
of 800 to 1,000 amperes. The clamps are 
fixed to a sliding piece which enables the 
carbons to be adjusted so as to regulate 
the length of the arc. In the photograph 
the furnace rests upon a block of chalk 
which supports it at the proper height. 
As the chalk which forms the furnace 
is easily reduced at a high temperature 
to form carbide of calcium, a layer of 
magnesia is placed underneath the cruci- 
ble to keep it out of contact with the 
chalk; magnesia is about the only body 
which is not reduced by carbon, and it 
thus prevents the formation of carbide. 
The first crucibles were made of retort 
earbon turned into cylindrical form on 
the lathe, but these had the drawback of 
swelling up when the carbon was trans- 
formed into graphite by the action of the 
heat. At present the crucibles are formed 
of carbon presscd in a mould, and these 
keep their form even at a high tempera- 
ture. The crucibles are about four inches 
in diameter and three inches high, and 
ean yield 300 or 400 grammes of melted 
tungsten or uranium in five minutes. The 
furnace uses a temperature of at least 
3,500 degrees centigrade. The cavity is 
made as small as possible, with a very 
strong arc, $0 as to secure a high heat. 
Afier Lavoisier had demonstrated that 
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of Diamonds in the Electric Furnace. 


(From Our Special Correspondent.) 


the diamond was composed of crystallized 
carbon, numerous attempts were made to 
produce it artificially, but none of them 
has been successful up to the present, 
doubtless because the experiments were 
not carried out with sufficient method and 
perseverance. Before taking up the ex- 
periments on the diamond, M. Moissan 
made a careful study of the forms of car- 
bon, graphite, etc., occurring in nature 
and those produced by the electric fur- 
nace. These researches, which are of 
great interest, can not be dwelt upon at 
present. It was after this work that he 
took up the study of the diamond. He 
concluded that if the diamond could be 
formed by an artificial process, the first 
crystals obtained would be extremely 
small, and even of microscopic size. If 
the large quartz crystals which occur in 
nature are compared with those which 
ara obtained by synthesis, by M. 
Daubreé’s method, it is not to be ex- 
pected that at first diamonds are to be 
produced which weigh several carats. He 
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therefore conducted the experiments with 
the greatest care and always used the 
microscope. The residues of the experi- 
ment which were left after the various 
chemical treatments were sometimes very 
small, but owing to the use of the micro- 
scope he was successful in carrying out 
the work. The minute crystals had to be 
separated from a great excess of graphite 
and other bodies. 

The diamond may be defined as a sim- 
ple body having a maximum hardness, a 
densitv of 3.5, and burning in oxygen 
above 700 degrees centigrade, one gramme 
yielding 3.666 grammes of carbonic acid 
gas. To be classed as a diamond, a body 
must answer to all three of these tests. 
Borida of carbon and other hard and 
dense bodies will also burn in oxygen and 
give carbonic acid gas, and this body and 
some other new ones formed in the clec- 
tric furnace are hard enough to scratch 
the ruby. Again some compounds of 
titanium have as high a density as the 
diamond. Therefore to make sure that 
the newly found crystals were really dia- 
monds, they had to undergo all three 


tests, and this they accomplished suc- 
cessfully. 

It should be remarked that M. Moissan 
found microscopic diamonds to exist in 
nature. On examining the “blue earth” 
from the Cape he found that it contained 
microscopic specimens, and while this has 
no importance from a commercial point 
of view, it is of great interest here as 
showing that microscopic diamonds occur 
in the natural state. After producing the 
diamonds in the electric furnace, he com- 
pared them with the natural specimens 
and found them quite similar. The dia- 
mond-bearing sands of Brazil contain 
microscopic diamonds, and he also found 
them in a meteorite from the Diablo 
Canon, Arizona, and in other meteorites. 

The preceding researches showed that 
if carbon was produced at low tempera- 
tures, from 20 to 200 degrees centigrade. 
is was always obtained in the amorphous 
state and no crystals were formed. To 
obtain the crystals he first tried to separate 
the carbon from a solvent by a simple 
variation of temperature. He dissolved 
carbon in various metals at a high tem- 
perature in the electric furnace, but when 
the metal was dissolved out he obtained 
nothing but graphite, so another step had 
to be made. It seems to be proved that 
in nature the diamond comes from the 
lower strata of the globe, and has doubt- 
less been produced there; it is probable 
that great pressures entered into play at 
the time of its formation. Different facts 
seem to prove that the diamond has been 
formed under great pressure. Seeing 
that the diamond is always found in a 
detached or isolated state, and often in 
regular crystals, it seems probable that it 
has been produced in the midst of a 
liquid or semi-liquid mass in fusion. 
The carbon must have been dissolved 10 
some substance and then separated 
out as a crystal. He found that the 
best solvents for carbon were the metals in 
fusion, and especially iron, and therefore 
tried to separate the carbon in the crystal- 
line form from its solution in iron M 
fusion, as different facts seemed to show 
that this might have been the process car- 
ried out in nature. A striking fact 1s 
shown by the meteoric iron from the 
Diablo Cafion, which shows, surrounded 
hy compressed layers of amorphous car 
bon, two small, transparent diamonds, 
thus seemingly indicating the natural 
process. The carbon must have been 
crystallized under the action of a very 
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high pressure. The iron was in the liquid 
state, and owing to its rapid cooling 


the mass contracted suddenly and with 


force, and the carbon in solution increased 
in density from 2 to 3.5, thus producing 


the diamond. These considerations led 
directly to the following experiments in 
which M. Moissan was successful in imi- 
tating the natural process by artificial 
means, and thus produced specimens of 
the diamond in small crystals. 

To realize the experiment, he utilized 
the pressure which is produced in iron 
when it passes from the liquid to the solid 
state. It is known in fact that solid iron 
is less dense than when in fusion, as is 
shown by the fact that pieces of the metal 
will float on the melted bath, and it thus 
resembles water in this respect. He melts 
the iron in the electric furnace, which is 
above described, and saturates it with car- 
bon, and to carry this out, 200 grammes 
of Swedish iron cut into cylinders one- 
half inch long and two-fifths inch diam- 
eter were placed in a carbon crucible and 
completely covered with powdered char- 
coal. The crucible was placed under the 
arc (as shown in the sectional view) and 
heated during three to six minutes with 
a current of 350 amperes at 600 volts. 
The cover of the furnace was removed 
and the crucible seized with a pair of 
tongs and plunged quickly into a bath of 
cold water. The crucible and metal re- 
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tact with the cold water. But no bad 
effect is produced with iron, although bis- 
muth under the same conditions explodes 
violently, and shatters everything. 

The metallic mass is treated with 
hydrochloric acid until nothing more is 
dissolved, when there remain three kinds 
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centigrade, into which is projected nitrate 
of potash in powder. After further treat- 
ment all the amorphous carbon is de- 
stroyed and the denser portions which 
were examined by the microscope con- 
tained no graphite and consisted of dif- 
ferent varieties of carbon. By placing in 
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of carbon; first, graphite; second, a 
brownish colored carbon in very fine 
strips, appearing to have undergone a 
strong pressure like that of the Diablo 


Moissan ELECTRIC FURNACE Usep IN PREPARING THE DIAMOND, SHOWING LOWER BLOCK 
IfoLLOWED OUT AND Its [RON CASING, THE TOP COVER, CARBON AND CRUCIBLE. 


main red for a few moments, giving off 
gases which come to the top, then the 
whole cools off. It was not without ap- 
prehension that the experiment was made 
for the first time, as it was feared that 
an explosion would be produced when the 
melted mass at 3,000 degrees came in con- 


Cañon meteorite; there remained a very 
small quantity of a more dense carbon 
which had to be separated. The two 
former varieties of carbon were dissolved 
out by treating with aqua regia and 
hydrofluoric acid, then by placing the 
residue in sulphuric acid at 200 degrees 


bromoform, which has a density of 2.9, 
some pieces of high density fell to the 
bottom and were separated. Then the 
small residue at the bottom was placed 
in a tube containing iodide of methylene, 
a very dense liquid of 3.4. Some small 
particles deposited and a few black frag- 
ments floated on the liquid. All these 
particles consisted of black and trans- 
parent diamonds, which were examined 
under the microscope. The particles 
which floated were the opaque or black 
diamonds, having a rough surface. Their 
density varies from 3 to 3.5. Some speci- 
mens are smooth and have curved lines. 
The transparent diamonds were next 
examined. They were of brilliant ap- 
pearance and had the same general aspect 
as the natura] rough diamond. The sur- 
face presented parallel striw and some- 
times triangular impressions. The frag- 
ments of clear diamond were very often 
surrounded by a layer of black carbon, 
which was difficult to dissolve off. Some 
of the diamonds had rounded surfaces, 
while others seemed to be broken into 
small pieces. One fragment had a yellow 
color. Other specimens appear as cubes 
or have an irregular form. Their density 
is near 3.5, as proved by their sinking in 
iodide of methylene. They will scratch 
the ruby without difficulty. These speci- 
mens were burned in oxygen and left 
practically no ash. As only a very, smali 


quantity of the crystals is thus obtained, 
a second method was used which gave 
better results. 

It seemed that the rapidity of the cool- 
ing had a capital influence upon the 
formation of the erystals. When the mass 
is cooled in water it becomes surrounded 
by water vapor which prevents all contact 
between the hot mass and the hquid; and 
during the first period the mass is cooled 
rather by a rapid radiation. In order to 
cool it by conduction, and thus more 
quickly, it was placed in iron filings. In 
this wav the diamonds which were ob- 
tained were of a peculiar nature, and they 
contained specks of black carbon. The 
pressure seems to be less, and the trane- 
formation of the carbon into the diamond 
is less complete. The experiment is, how- 
ever, highly instructive, as it gives a form 
of speckled diamond which is also found 
in nature. To obtain a more rapid cool- 
ing, a bath of melted lead was found the 
best: it was kept at about the fusing point, 
or 325 degrees centigrade. The cruci- 
ble, heated as before, is quickly plunged 
into the bath of melted lead which is 
about six inches deep. The iron, which is 
lighter than the melted lead, is detached 
from the crucible in masses which tend to 
form spheres and rise more or less rapidly 
to the top. When the iron is saturated 
with carbon in the furnace, it becomes so 
pasty that the crucible can be turned over 
and it will not run out, but when it cools 
off, the metal soon becomes liquid and 
gives up graphite. The smallest spheres, 
one-half inch in diameter, were solid 
and sufficidntly cool on cdming to the 
bop. These spheres gave a good yield of 
diamonds and the latter were especially 
clear and brillant, and the spotted form 
is absent. Some of the crystalline forms 
were very sharp. One of the transparent 
diamonds measured as high as 0.57 milli- 
metre and had a somewhat triangular 
form with the angles rounded off. It 
was perfectly clear. It is curious to note 
that three months after its formation it 
split into two different. pieces; this fact 
is significant as some diamonds from the 
Cape show an identical action, this be- 
ing no doubt due to irregularities of press- 
ure at the time of formation. The sam- 
ples of diamonds obtained by this mathod 
were interesting to examine as to their 
different forms, Most of them were 
smooth and brilliant, while others had a 
grained surface. All the specimens had 
the particular lustre which is character- 
istic of the native diamond. When a ray 
of light is sent into the interior they ap- 
pear to become luminous. Some of the 
specimens are cubes and octahedra, with 
rounded angles. 
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One of the best experiments was as 
follows: A cylinder of iron seven inches 
long and six inches in diameter is turned 
in the lathe and has bored in it a eylin- 
drical hole of one and one-half inches 
diameter and five inches deep, into which 
slides a evlinder which serves as a stop- 
per. The apparatus is placed in a bueket 
of cold water. The 400 grammes of iron 
are melted in the electric furnace and 
saturated with carbon, as before. The 
mass is flowed into the block and the 
opening quickly closed by the iron stop- 
per. Bv the large mass of iron a very 
rapid cooling is obtained. Then the metal 
is turned off in the lathe, and the mass of 
iron in the interior is treated as before 
to obtain the diamonds. This method 
gives a superior quality of diamonds to 
the preceding, although the quantity is 
not large. Some specimens of diamond 
were very well crystallized and perfectly 
transparent; while others were speckled. 
When a copper block is employed the cool- 
ing is still more rapid and the finest 
quahty of diamonds has been obtained 
by this method, with but few imperfect 
specimens, 

As the yield is now greater it only re- 
mained to burn the specimens in oxygen 
and verify the weight. This was a most 
difficult process, as the yield is always 
very small and the separation of the 
microscopic crystals long and intricate. 
However, M. Moissan succeeded in ob- 
taining enough of them to burn in oxy- 
gon after weighing them carefully. In 
several experiments the theoretical weight 
of carbonic acid gas was obtained, which 
is all that remained to show that the 
specimens were veritable diamonds. 

C. L. Duran. 

Paris, June 13. 


Excursion to the General Electric 
Company’s Shops at Schenec- 
tady, N. Y. 

On Thursday, June 18, by invitation 
of the General Electric Company, the 
oditors of the technical papers visited 
the company's shops at Schenectady, to 
view the Curtis steam turbine in operation 
and during construction. Mr. E. H. Mul- 
lin, representing the company, was in 
charge of the party, which left New York 
in the morning in a special car. The 
trip was thoroughly enjoyable in every 
way, as no effort had been spared to assure 
the pleasure and comfort of the guests. 
After reaching Schenectady, where the 
party was welcomed by officers of the com- 
pany, lunch was served in the officers’ 
dining room. 

After lunch the party was conducted to 
the new shop where the turbines are built, 
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Althongh this is only a temporary build- 
ing, it is about 800 feet long and ninety 
feet wide, and already contains a num- 
ber of interesting tools. A contract was 
recently made for a much larger build- 
ing, which it is hoped will be ready for 
use by the first of the year. The tools 
were shown at work on various parts of 
the turbine, the machines for cutting the 
buckets being particularly interesting. 
Turbines were seen in all stages of con- 
struction. Every tool was at work, and 
it was evident that the General Electric 
Company is making every effort to hasten 
the day when it can begin filling the 
orders for this new prime mover. It was 
stated that orders have been received for 
about a quarter of a million horse-power. 

In this shop there was also a 500-kilo- 
watt turbine generator set, under test. 
The beautiful operation of this set, and 


its small size compared with the recipro- 


cating type, were very impressive. Ex- 
cept for the hum of the machine and the 
draft of air produced, an observer would 
never have suspected that the machine 
was in operation. The parts for sets hav- 
ing a capacity of from 500 to 5,000 kilo- 
Watts were seen in this shop, and here 
again the contrast between this type of 
prime mover and the reciprocating type 
was very striking. 

After an instructive and enjoyable hour 
spent in this shop, the party was shown 
through the power-house, where one of 
the first Curtis turbines to be built was 
seen in actual service. This machine is 
giving most satisfactory service, and it 
was stated that after it had been installed 
it was run continuously for one year with- 
out being shut down. 

The party then returned to New York 
in the special car, and during the run was 
served with a delightful dinner. A hearty 
vote of thanks was tendered to the Gen- 
eral Mleetrie Company and to Mr. Mullin 
for the trip, which had been most profit- 
able and enjoyable. 

The Curtis turbine, the patents for 
which are ewned by the General Electrie 
Company, is one of the latest and most 
successful types of turbine which have yet 
been developed. In this turbine steam is 
partially expanded in a properly designed 
nozzle, and having thus acquired velocity, 
it is passed through alternately fixed and 
movable dises, having carefully designed 
detecting buckets. Here it gives up its 
kinetie energy to the moving discs, and 
issues at a lower pressure and a compara- 
tively low speed. It then passes through 
a second set of nozzles and another set of 
Vanes, and so on, through as many stages 
as seem desirable, to the condenser. The 
number of fixed andymoving discs in each 
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stage varies according to the pressure and 
the size of the turbine. As the steam 
passes through a series of stages, in no 
one stage does it acquire the high velocity 
it would have if it were expanded directly 
from the boiler pressure to that of the 
condenser, and it is, therefore, possible 
to run the discs at a lower speed, and 
still use the steam efficiently. 

The nozzles are passages cut or cast in 
a plate, which in the first stage forms the 
bottom of the steam chest. In the suc- 
ceeding stages the nozzles are secured to 


a diaphragm separating the stages. The . 


‘nozzles of the first stage occupy a portion 
only of the circumference and may be 
grouped together, as in the small sizes, or 
divided into two or more equal groups. 
In the succeeding stages the nozzles may 
occupy the entire circumference. 

The nozzles are designed to maintain 
a certain pressure relation between the two 
stages. The steam leaving one set of 
nozzles is at a pressure slightly above that 
at the next set, and expands down to the 
lower pressure during its passage through 
the rings. Thus a turbine may be designed 
to run condensing, but by throwing the 
last stage out of operation it can be run 
non-condensing, the last stage being de- 
signed to expand the .steam from atmos- 
pheric pressure down to that of the con- 
denser. 

Governing is effected by the opening or 
closing poppet valves in the steam chest, 
thereby allowing steam to pass through 
one or more of the expanding nozzles. 
There is thus always a constant flow of 
steam, when under load, through one or 
more of the nozzles, thus providing a 
constant turning effort; and the varia- 
tions in load are taken care of by open- 
ing and closing the valves to other nozzles, 
as may be necessary. To avoid leakage, 
the clearance between the moving and 
stationary vanes is small, this calling for 
good machine work and careful adjust- 
ment. 

The type of unit adopted is somewhat 
similar to the vertical water-driven tur- 
bine generator set. The axle is vertical. 
Steam enters in the steam chest, passing 
down through the expanding nozzles to 
the moving and stationary blades through 
the various stages, and into the exhaust 
chamber below. The generator is placed 
above the turbine, and is of the revolving 
internal field type. The weight of the 
moving parts is supported in a bearing 
supplied with oil under pressure. The 
appearance of the turbine is very pleasing 
and the observer is impressed with the 
substantial construction and the small 
floor space required. 
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Tests which have been made at the 
shops show that the turbine is highly effi- 
cient and that its efficiency remains very 
constant throughout a wide range of load. 
Tests of a 500-kilowatt unit gave a steam 
consumption of about 16.25 pounds per 
kilowatt-hour, with a steam pressure of 
200 pounds per square inch, a vacuum of 
28.5 inches and with 150 degrees Fahren- 
heit. The turbine was running at 1,500 
revolutions per minute. It is stated that 
variation of efticiency of the 5,000-kilo- 
watt unit will not be more than three 
per cent from half load to fifty per cent 
overload. This machine is expected to 
give considerably better performance than 
the figure quoted for the 500-kilowatt 
turbine. 


æ. 
The Faraday Society. 

The Faraday Society was organized 
recently in England to promote the study 
of electrochemistry, electrometallurgy, 
chemical physics, mcetallography and 
kindred subjects, and has issued a 
pamphlet giving the rules of the organi- 
zation. The society will consist of mem- 
bers and students. Members must be 
persons over twenty-one years of age. 
Students are persons who at the time of 
election are following scientific or tech- 
nical courses at recognized institutions. 
No person shall remain in the student 
class for more than three years, unless 
he is not twenty-one years of age by the 
end of that time. Students may not vote. 
Persons who have applied for admission 
to the society before July 1, 1903, shall 
be elected by the council. Candidates 
who apply for election after that time 
must be proposed and seconded by mem- 
bers of the socicty. The dues are £2 
($10) for each member, and £1 (#5) 
for each student, per year. The entrance 
fee is £1 ($5), no fee being required of 
students, nor at the transfer òf a student 
to the member class. 

The society will be governed by a coun- 
cil consisting of the president, the five 
junior past-presidents, seven vice-presi- 
dents, the treasurer and ten ordinary 
members. The president shall hold office 
for one year, and may not be elected for 
more than two consecutive years. Two 
vice-presidents and three ordinary mem- 
bers of the council shall retire from office 
each year, and no vice-president or ordi- 
nary member of the council shall hold 
office for more than three years. The 
method of retiring the odd vice-president 
is not explained. The secretary and treas- 
urer are elected annually, and are eligi- 
ble for re-election. 

Ordinary meetings will be held from 
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time to time, and there will be an annual 
general meeting each year. The proceed- 
ings of the society will be published in 
the Electrochemist and Metallurgist, 
issued monthly, free to members. 

The first ordinary meeting will be held 
on June 30, at which a number of papers 
will be read. 

Applications for membership should 
be sent to Mr. F. S. Spiers, 82 Victoria 
street, London, S. W. Checks and postal 
orders should be made payable to the 
treasurer, Dr. F. Mollwo Perkin, and 
crossed “London & County Banking Com- 
pany, Limited.” 


CORRESPONDENCE. 


Siloxicon. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 

The descriptions of the new refractory 
substance, siloxicon, that have recently 
appeared in the newspapers have created 
such a widespread interest, as evidenced 
by the numerous enquiries received from 
all parts of the country and all lines of 
industry, that it is desirable to correct a 
statement that was contained in these 
publications. 

It was there stated that siloxicon was 
inoxidizable, but recent investigations have 
shown that this is not true. When it is 
heated to, or above, 2,674 degrees Fahren- 
heit in an atmosphere containing a large 
amount of free oxygen decomposition oc- 
curs. 

Siloxicon, while variable in composition, 
may be represented by the formula 8i,C,0, 
and when heated, as above stated, in 
presence of free oxygen, decomposition 
takes place, probably in accordance with 
the following equation : 

8i,C,0 + 70 = 2S8i0, + 2CQ,. 

If the siloxicon be in the form of a 
brick or other moulded mass the reaction 
occurs on the surface, producing a vitre- 
ous glaze which in most instances is 
tinged light green from the presence of 
iron. 

In the absence of free oxygen or in a 
reducing atmosphere no such decomposi- 
tion occurs, and the temperature may be 
raised to the point of the formation of 
carborundum, or, approximately, 5,000 
degrees Fahrenheit, before any change 
occurs, and then it takes place, it is 
thought, in accordance with this 
equation : 

SiC,0 = SiC + Si + CO. 
solid carborundum remaining, while the 
vapor of silicon and carbon monoxide are 
given. off. 

It is interesting to note that after hav- 
ing discovered this oxidation of siloxicon, 
tests were made with carborundum and it 
was found to be affected in a manner 
exactly similar to siloxicon; this, notwith- 
standing the fact that for more than 
twelve years it had been generally con- 
sidered inoxidizable. 

Kpowarp G. ACHESON. 

Niagara Falls, June 18. 
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TRANSMISSION COMMITTEE. 


INTRODUCTIONS TO DISCUSSION, TO TAKE 
PLACE AT THE INSTITUTE MEETING, 
NIAGARA FALLS, JULY 1. 


The following papers are introductions 
to a discussion to take place at the In- 
stitute meeting at Niagara Falls on July 
1. They are not intended to be formal or 
complete papers, but serve merely as a 
basis or framework for discussion on the 
subjects with which they deal. 


THE GROUNDED WIRE AS A PROTECTION 
AGAINST LIGHTNING. 
BY RALPH D. MERSHON. 


Some of the transmission lines of this 
country have installed upon them as a 
protection against lightning one or more 
wires strung parallel to the power wires 
and grounded at intervals. There is a 
difference of opinion among those operat- 
ing such lines in different parts of the 
country as to the efficacy of this device. 
The importance of the subject makes it 
dcsirable to have an expression of opinion 
upon it from those members of the In- 
stitute who have had experience in oper- 
ating such lines or who have given the 
matter close consideration. This can per- 
haps be best arrived at by a discussion on 
the subject. . 

THEORY. 

There are three ways in which light- 
ning can affect a transmission line; by 
a direct stroke, by electromagnetic induc- 
tion and by electrostatic induction. Pro- 
tection against the first of these would be 
almost impossible, certainly impractic- 
able. Fortunately, lines are not often 
struck by lightning. The second, electro- 
magnetic induction, is, in the opinion of 
the writer, a theoretical possibility—noth- 
ing more. It is against the effects of the 
third, electrostatic induction, that lines 
are to be protected, whether by lightning 
arresters or by grounded wires. 

The theory of the electrostatic induc- 
tion action may be explained with prac- 
tical accuracy as follows: The whole 
transmission system, lne, transformers, 
etc., may be regarded as an electrostatic 
conductor, insulated from the earth. Sup- 
pose a cloud heavily charged with, say, a 
positive charge, to move up to the region 
over the transmission line. There will be 
a positive charge “set free” on the trans- 
mission system and it will have a ten- 
dency to pass to earth. It will pass 
to earth by gradual leakage over 
and through the insulation of the sys- 
fem if the approach of the cloud is 
slow enough to give time for such leak- 
ave; if not, it may puncture the insula- 
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tion and thus pass to earth. The in- 
tensity of the charge will depend upon 
the potential at the line wires due to the 
charge of the cloud. Suppose there be 
near the transmission wires other wires 
parallel to them and grounded at fre- 
quent intervals. They will also be sub- 
ject to the inductive action and the charge 
set free upon them will pass to earth as 
fast as liberated, the “bound” charge of 
the opposite sign of that of the cloud re- 
maining and depending for its magnitude 
on the potential due to the cloud and the 


electrostatic capacity of the grounded, 


wires. Under these conditions the in- 
tensity of the charge on the transmission 
wires will no longer depend only upon the 
potential at them due to the cloud, but 
upon the combined action of the charge 
of the cloud and the bound charge of the 
grounded wires. In other words, the po- 
tential of the line wires will be equal to 
the difference of the potentials due re- 
spectively to the cloud and the grounded 
wires and will in general be less than 
that due to the cloud. This action con- 
stitutes what may be designated as the 
“shielding action” of the grounded wires. 

Return now to the condition where, 
with no grounded wires, the system has 
been gradually charged and the charge 
has gradually leaked away, leaving a 
bound charge of negative sign on the sys- 
tem. Suppose now the cloud be dis- 
charged by a lightning flash to earth. 
The potential due to it at the transmis- 
sion wires is now zero and there is con- 
sequently left upon the transmission sys- 
tem the negative charge which was pre- 
viously “bound” but is now “free” and 
which has a tendency to pass to earth and 
will probably do so suddenly. Its passage 
to the earth may mean a puncture to the 
insulation of the system. If, however, 
we assume that the grounded wires are 
again present and the charge bound on 
them by the cloud and set free upon them 
by the lightning flash can readily pass to 
earth, there will be less tendency toward 
the puncture of the insulation of the sys- 
tem because of the fact that, as previously 
explained, the impressed potential of the 
line wires before the flash is less with the 
grounded wires than without them. If 
the charge on the grounded wires can not 
pass readily to earth the charge on them 
will tend to set free a negative charge on 
the line wires, which will be added to that 
set free on the line wires by the lightning 
flash. The worst condition would be that 
under which the charge on the grounded 
wires could not pass to the ground at all, 
im which case the sum of the two charges 
on the line wires will be just equal to 
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that which would have existed if there 
were no ground wires. The passage of 
the charge from the grounded wire to 
ground will always be more or less ob- 
structed by the inductance of the dis- 
charge path, the effectiveness of this in- 
ductive obstruction depending upon the 
suddenness with which the cloud dis- 
charges. This inductive action of the 
ground wires due to the charge left upon 
them we will designate as the “direct ac- 
tion” of the wires. 

The “shielding action” of the ground 
wires may be calculated by making as- 
sumptions which will approximate to a 
degree those which obtain in practice, but 
the calculation of the “direct action” is 
less satisfactory since it involves a num- 
ber of assumptions, all more or less specu- 
lative in their nature. This is due among 
other things to the fact that we can not 
know how long the lightning flash will 
last or whether it will be oscillatory or 
not. Furthermore, we do not know what 
the dielectric strength of the insulation 
of the system will be for periods of time 
so short as those involved under the con- 
ditions mentioned. We do know, how- 
ever, that under the worst conditions that 
can obtain the insulation stress due to 
the “direct action” of the grounded wires 
can be no greater than though they 
were not present and will in general be 
less. We also know that whatever be the 
maximum value of this insulation stress 
it will diminish rapidly either in an 
oscillatory or non-oscillatory manner, the 
rapidity of the diminution depending 
upon the freedom of the discharge path 
from obstruction. It is to be noted that 
the time-element of dielectric strength is 
not involved in the calculation of the 
“shielding action” to the degree that it is 
in the “direct action; since in the 
former case the charge comes on to the 
system more or less gradually and we 
may assume without great error that or- 
dinary values of dielectric strength hold. 

In order to get an idea as to the magni- 
tude of the “shielding action” let us cal- 
culate its effect under the most simple 
conditions. Suppose we have two No. 00 
wires stretched side by side on a pole line 
20,000 feet in length, the wires being one 
foot apart. Call these wires A and B. 
Suppose first that both wires are insu- 
lated from ground and that the space ot- 
cupied by them is raised by the inductive 
action of a cloud to a potential V above 
the earth. The expression for the poten- 
tial of a long cylinder or wire of length 


l and diameter d, having upon it a charge 
whose density is 8 is 
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v = al 


The potential outside such a wire at 
a distance s from its axis is 


l 
v, = 2 r d 8 log, — 
8 
Each of the wires A and B has upon 
it, therefore, a free charge of such a dens- 
ity that 
2l 
V = 2 x d ô log, — .'. è = 
d 
V 
2 m dlog, ? l/d 
Now let one of the wires A be con- 
nected to earth. The free charge on A 
goes to earth, leaving a “bound” charge 
whose density is equal and opposite to 
that of the free charge or 
y 
2 x dlog, 2 l/d 
The potential of any point distance s 


from the wire A and due to the bound 
charge of density — ô is, therefore. 


— ô = 


l Y log, l/s 
Vi = — 2 vr då log, — = — —-— s 
s log, 2 l/d 


The resulting potential therefore at 
any point distant s from the axis of the 
wire A due to the combined actions of 
the charge on the cloud and the bound 
charge on A is | 
log l/s 


le 


—— |= 
| 


V+V,= gl 


v | a on 
` log 2 ? — log d 
This expression will give the resultant 
potential at the wire B when A is 
grounded, if we substitute in it the value 
l = 20,000, d = 0.3648 inch = 0.0304 
foot = diameter of No. 00 wire and s = 
l foot. Substituting these values we have 

V+ V, = 0.297 V 

It appears therefore from this rough 
calculation that if each wire of a trans- 
mission line 20,000 feet in length, the 
conductors of which consist of No. 00 
wire, have stretched parallel to it and at a 
distance of twelve inches, a grounded wire 
equal in size to the line wire, the poten- 
tial of the line wire due to a charged 
cloud could not rise to exceed thirty per 
cent of the value to which it would rise 
if the grounded wire were not present. 
As a matter of fact, if each of the line 
wires had its corresponding ground wire 
the potential to which they could rise 
would be even less than this because each 
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line wire would be influenced not only by 
its own grounded wire but by all of the 
other grounded wires also. However, it 
is not usually the practice to employ a 
grounded wire so large as that assumed, 
and twelve inches is a smaller distance 
from grounded wire to line wire than 
would usually have place. The usual 
variation from these quantities will about 
compensate for the effect due to a greater 
number of grounded wires as usually ar- 
ranged, so that the example taken serves 
its purpose as furnishing a criterion as 
to the magnitude of the effect of the 
grounded wires. It does not and is not 
intended to furnish a criterion as to con- 
struction or practical details. 

MATERIAL AND DIMENSIONS OF GROUND 

WIRES. 


Ground wires are usually of galvanized 
iron. This material is probably as good 
from an electrical standpoint as any other, 
since with the rapid flow which must take 
place at discharge the material of the 
wire itself will probably make little dif- 
ference in the obstruction offered to the 
flow. The size of the wire will have an 
important bearing since in general the 
larger the wire the less obstruction it will 
offer and also the greater its “shielding 
action.” Greater effectiveness will be ob- 
tained of course for given amount of ma- 
terial from a number of grounded wires 
of smaller size than from a smaller num- 
ber of larger size. Barbed wire is often 
used for grounded wires, but in the opin- 
ion of the writer it has no advantage 
over smooth wire. It seems to have been 
adopted with the idea that the points 
would in some way discharge the atmos- 
phere, but if the accumulation of a charge 
on the line wires is in accordance with 
the explanation already given the points 
can not be effective in any way. 

METHOD OF INSTALLATION. 

Usually three grounded wires are in- 
stalled, one on top of the pole and one ou 
each end of a cross-arm. They are gen- 
erally tied to glass insulators presumably 
for mechanical reasons, as all three wires 
are of course grounded. The wires should 
be grounded as often as possible, so that 
the obstruction to the flow between 
grounded wire and earth shall be kept as 
low as possible, thus keeping down the 
direct action of the grounded wire to as 
low a figure as possible. 

RESULTS IN PRACTICE. 


The writer has known of a number of 
plants where grounded wires were in- 
stalled. In one of these, as the result of 
a number of years of operation, those in 
charge of the plant feel sure that the 
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grounded wires furnish a reliable and 
effective protection against lightning. In 
some of the other plants those operating 
think that the grounded wires furnish 
more or less protection but are doubtful 
as to the amount. In still other plants 
those in charge feel sure that the grounded 
wires are of no value whatsoever and con- 
stitute a nuisance and menace because of 
their liability to break and fall across the 
power wires. In some of the cases of 
doubtful success or failure the trouble 
may have been due to poor grounds or to 
the wires not having been grounded fre- 
quently enough, as in some of these cases 
the wires were not grounded at every pole. 
In all of the doubtful cases lightning ar- 
resters which were installed in addition 
to the grounded wires received more or 
less discharges during thunder-storms. 


THE OPERATION AND MAINTENANCE OF 
HIGH-TENSION UNDERGROUND SYSTEMS. 
BY PHILIP TORCHIO. 


The following notes apply mainly to 
moderately high-tension systems as in- 
stalled in large cities in the last few 
years: | 
(1) INDEPENDENT VS. PARALLEL OPERATION 

OF FEEDERS AT SUBSTATIONS. 


By proper selection of size of feeders 
and transforming units at substations, 
each feeder can be operated to supply 
normally an independent group of trans- 
forming apparatus. In case of emergency 
the same apparatus can be arranged to be 
fed from other feeders through an 
amergency bus. This arrangement of in- 
dependent operation of feeders has in 
most cases the disadvantage of not allow- 
ing the full use of the copper investment 
at light loads, but it has the following ad- 
vantages: 

(a) The short-circuit current fed back 
from the substation bus-bars into a faulty 
feeder is limited by the reactance of at 
least two sets of transforming apparatus. 
This will materially help the final clear- 
ing of the short-circuit. 

(6) In rotary converter substations the 
independent groups of transforming 
apparatus can be fed from different bus- 
bars or from different generating stations, 
thereby increasing the reliability of serv- 
ice. 

(2) TESTING OF CABLES. 

(a) Periodic insulation tests are valu- 
able as they furnish indications of ab- 
normal conditions and often lead to the 
detection of faults on the systems. The 
instruments usually used in connection 
with insulation tests are a D’Arsonval gal- 
vanometer with shunt, and a batteryy of 
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from 70 to 100 volts. Periodic tests 
should be made at least once a week on 
each feeder, and oftener under abnormal 
conditions. 

(b) High-voltage tests of dielvctric 
strength of insulation should be carefully 
applied or possibly avoided entirely. Ex- 
perience has demonstrated that failure of 
cable feeders are almost uniformly due to 
defective joints or mechanical injury to 
the cable. The record of all high-tension 
cable faults of a New York company for a 
period of five years is as follows: 


LOCATION OF FAULTS ON 
CABLES. 


HIGH-TENSION 


Manifested by Manifested 
Opening of Circuit-| by Low 


Reported by 
Breakers During | Insulation Line Inspectors. 
Operation. Test. | 
1 In splice. 1 in splice. | 1 injured in manhole 


1 nail driven into/1 in splice. 
cable (externa! 
mechanical] in- 


by arc cable burn- 
out. 


ury). 

1 in sharp bend in 1 damaged in man- 
manhole. hole by alternating- 

1 in damaged sleeve|1 leak of| current lighting 
(external mechan-| steam to} cables burnout. 
ical injury—causel cable end. 
unknown). 

1 in bend in small 
manhole. 


1 in splice. 


1 damaged by out- 
side parties doing 
subway work 


1 wet end of cable 1 damaged as above. 


(external injury 
due to water leak ). 
l wet end cup: 
caused by stean 
(external mechan- 
ical injury). 
1 steam in substa- 
tion (exterual 
mechanical in- 


1 damaged as above. 


ury) `, 
1 splice. 
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Note that of the nine faults manifested 
during operation, five were due to ex- 
traneous mechanical causes and four to 
defective installation. 

The operating voltage of this system 
is 6,600 volts. 

The lengths of high-tension cables in 
operation on December 31 of the first and 
last year covered by the record were 3.2 
and 84.6 miles, respectively. The cables of 
this company have not been subjected to 
high-pressure test in subways. | 

This table shows that only four cable 
breakdowns out of eighteen faults on high- 
tension cables could possibly have been 
prevented by having originally applied 
high-pressure tests to the cables. It can 
not be determined how successful such 
tests would have been in other respects, 
as the testing strains might possibly have 
lowered the dielectric strength of the in- 
sulation at points otherwise perfectly safe 
for operating at the normal pressure. 
Note must also be taken of the fact that 
no failure of the cable proper has yet been 
recorded in this large system, now operat- 
ing over eighty-five miles of high-tension 
cables. 
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(3) INDICATORS AND PROTECTING DEVICES. 

(a) Ground detectors with annunciator 
relay and drop-signal are desirable fea- 
tures of a high-tension switchboard equip- 
ment. The diagram (Fig. 1) shows an 
arrangement for a three-phase installa- 
tion. 

(b) Grounding of the neutral of high- 
tension generators is advocated by many 
engineers, and apparently it has given 
satisfaction wherever it has been tried. 
The objection to the heavy short-circuit 
current from one leg to ground has been 
overcome by the suggestion of grounding 
through a  non-inductive resistance, 
thereby limiting the short-circuit current 
to a predetermined amount. The ex- 
perience of the companies so operating 
will be of great value. 

(c) Spark Arresters—It seems impossi- 
ble always to guard against the appear- 
ance of high voltages due to sudden change 
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five minutes. The regulation of the am- 
perage could very conveniently be obtained 
by the use of a reactive coil, or, what 
amounts to the same, a transformer of 
sufficient internal reactance to limit the 
current on short-circuit. But while there 
may not be much danger of resonance 
phenomena when using reactive coils, still 
there is some danger and it is, therefore, 
safer to limit the short-circuit current by 
resistance. Fig. 2 shows the connections 
of a rheostat intended to limit the short- 
circuit current to two and one-half and 
five amperes at 6,600 volts. 

(5) RULES. 

In a large system it is important to de 
vise a set of rules for the guidance of 
the men in the different departments. 
These rules must be rigidly complied with 
so as positively to eliminate any danger 
to men making tests or repairs to cables 
or switchboards. 


Fig. 1. 


of load, grounds, short-circuits, ete., and, 
especially in the latter case, spark-ar- 
regters will greatly increase the safety. 
These devices are preferably connected 
delta on systems without grounded neu- 
tral and installed at the generator end as 
well as substation end of every cable and 
at every other place where the cable is 
looped into a substation or joins an over- 
head line. l 


(4) APPARATUS AND METHODS FOR CARE 
OF CABLES. 

A new cable should not be connected 
to the main bus-bars without being pre- 
viously tested with full working pressure. 
This is sometimes accomplished through 
a suitable transformer properly fused or 
by inverting a rotary converter with a 
fuse on the low-tension side. 

A defective feeder often requires the 
application of high voltage for breaking 
down the defective insulation and creating 
a low-resistance path for sending through 
it a direct current for the purpose of lo- 
cating the fault by the compass method 
applied to the cable in successive man- 
holes. To break down the insulation and 
char the same it requires about two 
amperes for paper and five amperes for 
rubber-insulated cables, applied for about 


(6) MAINTENANCE. 

It is not feasible to estimate accurately 
the life of high-tension cables and what 
will be the cost of maintenance after sev- 
eral years’ installation. The cost of re- 
pairs for the first years is merely nominal, 
and the only other items of maintenance 
are the expenses for the- periodic inspec- 
tion and testing and minor details. 


ELECTRIC CABLES FOR 


SERVICE. 


HIGH-VOLTAGE 


. BY HENRY W. FISHER. 


In the early part of the last decade 


there was a general belief among electrical 
engineers that rubber-covered cables 
would be used almost exclusively for high- 
voltage service and paper-insulated cables 
for comparatively low voltages. With the 
improved manufacture of the latter, 
opinions have changed so that some en- 
gineers prefer paper to rubber, stating 
that in their experience the life of pape! 
cables is longer than that of rubber cables. 
To account for this, they believe 
that the strain caused by vay 
high voltages gradually deteriorates 
the rubber by some kind of electrolytic 
action, or by a purely physical action, o 
by a tendency for static discharges gradu- 
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ally to penetrate farther and farther until 
a breakdown occurs. In substantiation of 
their claims they give instances where 
rubber cables have broken down one after 
another in service without any apparent 
cause. On the other hand, there are engi- 
neers who claim that they have operated 
rubber cables at high voltages continu- 
ously without any trouble. The ability 
of a rubber-insulated cable to withstand 
high voltages depends upon the ingredi- 
ents entering into the composition of the 
rubber compound. The dielectric strength 
to resist electric pressure becomes greater 
within certain limits with increased per- 
centages of pure Para or other high-grade 
rubber; and there is good reason for be- 
lieving that when lead-covered cables are 
employed, the life of rubber-insulated 
cables is lengthened with increased per- 
centages of such rubber. This subject 
should naturally be treated under three 
headings : 

First—Manufacture of cables. 

Second—Installation of cables. 

Third—Operation of cables. 

1. Manufacture of Gables—In_ the 
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either with paper or rubber insulation 
should be able to resist comparatively 
high voltages for an extremely short period 
of time. Such voltages are obtained at 
the time of making or breaking the cir- 
cuit, or during short-circuits. To illus- 
trate; if a cable of inferior material and 
construction he subjected to a gradually 
increasing voltage till a breakdown occurs, 
and then after removing the burnout part 
the operation be repeated, a second break- 
down will almost invariably occur at 
much lower voltage than at firat, showing 
that the cable was injured by an impul- 
sive rise of voltage at the time of the first 
burnout. With the best cables the differ- 
ence bebween successive voltages applied 
as above is much less than is the case with 
inferior cables, and at the same time the 
former withstand very much greater volt- 
ages for the same thickness of insulation. 
If the question of expense is not a con- 
sideration, paper-insulated cable can be 
made of remarkable dielectric strength. 
On one occasion the writer designed such 
a cable with a thickness of insulation capa- 
ble of ordinarily withstanding 16,000 
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manufacture of paper-insulated cables for 
high voltages, great care has to be exer- 
cised in selecting the right kind and 
quality of material, and also in the 
methods of construction and impregna- 
tion of the paper with insulating com- 
pound. The most experienced engineers 
now realize that cables saturated with oily 
compound can better be handled without 
injury to the dielectric, and also resist 
better high voltages. The use of oily 
compounds is, however, accompanied with 
lower insulation resistances, and conse- 
quently many engineers who think they 
are adopting the best practice by specify- 
ing several hundred megohms per mile, 
are in reality inviting bids on an unde- 
sirable type of cable. The best cables 


volts. Extraordinary care was exercised 
in the manufacture of this cable, and when 
tested 48,000 volts were required to break 
it down, and during successive tests the 
voltages applied scarcely varied 1,000 
volts from the above figure, showing a 
very great uniformity. Such a cable 
would have a greater dielectric strength 
than that of ordinary rubber cables, and 
at least equal to that of rubber cables with 
high percentages of Para, and would cost 
fully as much as the latter. 

In the manufacture of rubber cables, 
care has to be used in selecting the best 
and proper materials; and the work of 
mixing them and masticating and apply- 
ing the rubber must be done uniformly 
well, and the process of vulcanization 
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must be carried on at the right tempera- 
ture and for the right length of time to 
suit the particular compounds. After be- 
ing made, all high-voltage cables should 
be subjected to the usual test for insula- 
tion resistance and electrostatic capacity, 
and also to voltage tests of double the 
normal working electromotive force. Even 
if this test is not specified the manufac- 
turer should apply it for his own pro- 


tection. 

2. Installation of Cables—This work 
must be done by well-trained men, as a 
small amount of carelessness may mean 
much trouble and expense. When the 
cables are pulled into ducts great care 
must be exercised to prevent abrasion of 
the lead cover, and no sharp bends must 
be made because in so doing the insula- 
tion may become injured or cracked. It 
is advisable not to pull paper-insulated 
cables into ducts during extremely cold 
weather, because of the possibility of 
cracking the insulation. If such work of 
installation has to be done, the reels of 
cable should be kept in a warm place over 
night, or else put under a tent for a few 
hours and kept warm with plumber’s fur- 
naces placed so as not to overheat the 
cable at any point. 

The work of jointing the cables must 
be done by good jointers, who are in turn 
carefully watched by an experienced fore- 
man. Different companies make different 
forms of joints, but after a reliable one 
is adopted the work should be systematic 
and according to definite directions in all 
particulars. By so doing, remarkable 
records of perfect workmanship have been 
made. After complete installation each 
cable should be subjected to double the 
working voltage, but this voltage should 
not be applied or broken suddenly because 
by so doing unnecessary strains would be 
imposal upon the cable. 

3. Operation of High-Voltage Cables— 
This is a subject that could better be pre- 
sented by the operator of the electric light 
and power plants where cables are em- 
ployed. However, as one of the objects of 
this short paper is to invite discussion, it 
may be well to state that a perfect pro- 
tective device for cables and auxiliary 
apparatus would lessen to a very large ex- 
tent the troubles of the operator incident 
to impulsive rises of voltage from switch- 
ing and short-cireuit. On several oc- 
casions aud in different power-houses, dis- 
charges have been seen to take place over 
the surface of switchboards at the time of 
short-circuits in cables, transformers, 
switches, ete. On some of these occasions 
the rise in voltage necessary to make said 
discharges was estimated to be about four 
times the normal working voltage. At 
such times the original cause of the 
trouble can not always be ascertained be- 
cause frequently cables are burned out in 
several places, and transformers and appa- 
ratus injured at the same time. This kind 
of phenomena seems to be more prevalent 
and dangerous where air-linea connect 
with cables. It will therefore be seen that 
an efficient device which would protect 
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cables and accessory apparatus from such 
excessive rises of voltage would be of in- 
credible value to operators. 

The question of the carrying capacity 
of cables is often not considered as care- 
fully as it should be. When a great many 
cables all carrying normal currents are in 
one duct-system, the middle and top ones 
are apt to become very warm. The differ- 
ence between the temperature of the con- 
ductor and that of the duct may be nearly 
as great as the difference between the tem- 
perature of the duct and that of the sur- 
rounding air, although generally speaking 
the former is the least. The carrying ca- 
pacity of cables, as frequently recom- 
mended, is entirely too great when many 
cables are in the same duct-system. 

There is a very great difference in the 

radiating power of dry and wet ducts, and 

in the heat conductivity of different soils, 
and so it is impossible to give set rules 
governing all cases. Under no circum- 
stances should the temperature of the con- 
ductor be allowed to reach ninety degrees 
centigrade; and if twice the maximum 
difference of temperature between any 
duct and earth added to the temperature 
of the earth is nearly equal to ninety de- 
grees there is reason for apprehension. 


THE USE OF AUTOMATIC MEANS FOR DIS- 
CONNECTING DISABLED APPARATUS. 


BY HENRY G. STOTT. 


This subject may preferably be divided 
into three sections, as follows: 

(a) Generating apparatus. 

(bL) Transmission apparatus. 

(c) Receiving apparatus. 

(a) Generating Apparatus—That no 
overload device should be used in the gen- 
erating plant to disconnect disabled 
apparatus, may be stated as a general 
proposition. 

Experience has probably been responsi- 
ble for the evolution of the art to a point 
where it has become not only possible, 
but necessary to eliminate all overload 
devices. 

Only a brief statement of the reasons 
for abandoning the use of overload appa- 
ratus will be necessary. 

In case of an accident to one generat- 
ing unit, the other units in multiple with 
it will immediately begin to force current 
into the disabled one, and the increased 
load on the good units, due to their nor- 
mal load plus the short-circuit current 
supplied to the crippled unit will, in all 
probability, trip all the circuit-breakers 
simultaneously, thus interrupting the 
service. 

Without automatic circuit-breakers the 
overload on the good units would cause 
the potential of the system to fall 
so low that the service would, in all prob- 
abilitv, be as completely interrupted ae 
in the former case unless the attendant 
succeeds in locating and disconnecting the 
erippled unit immediately. Should he 
fail to do so, the service will inevitably be 
interrupted, and a great deal of damage 
done to the crippled unit by the current 
from the good machines. 

It is then evidently necessary to have 
some means of discriminating between a 
current coming out of the machine and 
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one going into it. Modern apparatus can 
safely carry 200 per cent or more load for 
a few minutes, but if a unit has become 
crippled it will immediately cease to be a 
generator and become a receiver. All 
that is necessary to do then is to install on 
each generator a suitable circuit-breaker 
which will operate only when the direction 
of flow or energy through it is reversed. 

This type of safety device has been de- 
veloped for both direct-current and alter- 
nating-eurrent apparatus so that it oper- 
ates quite satisfactorily. 

As an additional precaution in large 
plants, a second reverse-current relay 
should be installed which will merely 
light up a letter or number in front of 
the operator so that in the event of the 
failure of the first automatic device the 
faulty machine may be quickly discon- 
nected by hand. These reverse-current re- 
lays should have a time-element and cur- 
rent-limit attachment, which should be 
set for not less than three seconds, so 
that a slight reverse current, or one of 
momentary duration, such as is liable to 
occur at the moment of multiplying, will 
not operate the circuit-breaker. 

(b) Transmission—When transmitting 
power through overhead and underground 
cables, it is essential to successful opera- 
tion to be able automatically to discon- 
nect the feeders from (1) the generating 
station, and (2) if there are duplicate 
transmission lines, from the receiving sta- 
tion. 

(1) At the generating station this 
should obviously be done by an overload 
circuit-breaker, whose operation is de 
laved by a time-element which may be 
sct at from one to ten seconds according 
to the local conditions. 

This is all the protection necessary or 
desirable where only one transmission line 
exists. 

(2) With two or more transmission 
lines in multiple, an entirely different set 
of conditions exist as in case trouble de- 
velops in one, current will be fed back 
from the receiver end into the fault 
through the good feeders; the result will 
be that all the feeder overload breakers at 
the generating station will trip thus shut- 
ting down the entire line and, in all prob- 
ability, shutting down all synchronous 
receivers on the system, due to the result- 
ant fall in potential. 

Reverse-current relays at the receiver 
end of the feeders operates satisfactorily, 
provided the fault is not severe enough 
to drop the potential. 

If, however, the fault amounts to a 
short-circuit the potential at the receiver 
end will fall so low that the potential coil 
of the differentially-wound relay will not 
receive enough current to enable the re- 
lay to operate. 

Reverse-current relays on the receiving 
end of feeders are not as yet to be de- 
pended upon, but recent improvements 
give promise that we may soon expect to 
find a satisfactory solution of this im- 
portant problem. 

When only two feeders are in use a 


method devised by Mr. L. Andrews, of 


England, seems to be very satisfactory. 
At the receiver end the two feeders are 
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connected together through a choking-coil 
wound entirely in one direction. The cur- 
rent is drawn from a tap in the centre of 
this winding. Under normal conditions 
the feeders supply equal current through 
each half of the winding to the tap, but 
as the currents pass in reverse direction 
through the winding the resultant flux is 
nil and, therefore, the resultant inductance 
is ntl, the only loss being that due to the 
ohmic resistance of the coils. 

Should a short-circuit occur in one of 
the lines, the current from the other line 
will flow through both halves of the re- 
active coil in the same direction, thus 
producing a strong choking effect and 
limiting the current to an inconsiderable 
amount. 

As the overload circuit-breaker on the 
faulty feeder at the generating station 
will trip immediately, ùt ia then only 
necessary for the attendan at thq re- 
ceiving station to opdn-circuit the sec- 
tion of the reactive coil connected to the 
faulty cable and short-cirenit the other 
half connected to the good cable. This 
device, 1 am informed, has given excel- 
lent results in England, but for obvious 
reasons would not be suitable for more 
than two feeders. 

Where possible, the safest plan at pres- 
ent is, in the writer’s opinion, to run the 
feeders entirely separate at the receiving 
end, only putting the direct-current end 
of the rotaries in multiple; or in cases 
whera j6w-tension alternating current 
(2,000 volts or less) is supplied, putting 
the secondaries in multiple. If, under 
these conditions, reverse-current relays are 
installed at the receiving end of the feed- 
ers they will operate very satisfactorily, 
as the reactance of the rotaries and trans- 
formers will be sufficient to limit the re 
verse current in the faulty cable, thus al- 
lowing the reverse-current relays to oper- 
ate as there has been no serious fall of 
potential. 

The greater the number of feeders used 
between. the generating station and the 
substation the better this method becomes, 
as, for instance, with two cables a fault 
in one will only reduce the capacity fifty 
per cent until the operator can synchro- 
nize all the apparatus, which was running 
on the faulty cable, and as the apparatus 
and converters will continue to run at full 
speed only a few minutes will be neces- 
sary to synchronize on the good feeder, 
which will in the meantime carry the 
whole load, so that no interruption to 
service will occur. With three cables this 
would mean a loss of capacity of 33.3 per 
cent, and with four cables twenty-five per 
cent, ete. 

(c) Receiving Apparatus—This should 
be treated in exactly the same way as the 
generating apparatus, namely, use reverse- 
current relays only to operate the circuit- 
breakers on the rotaries, etc., and use time- 
clement overload relays only on the low- 
tension feeders leaving the substation. 

The above remarks apply generally to 
both direct-current and alternating-cur- 
rent apparatus, with the exception of the 
part devoted to transmission apparatus, 
which, of course, only applies to alter- 
nating-eurrent, transmission. 
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The Telephone Exchange of the Manhattan Railway Company. 


HE Manhattan Railway Company, 
New York city, has recently com- 
pleted a private telephone exchange 

for intercommunication between its nu- 
merous stations, yards and terminals. This 
installation consists of a complete central 
energy equipment, and is used exclusively 
for the business of the Manhattan Rail- 
way Company, there being no outside 
connections. The circuits between the 
stations and the central office are carried 
in lead-covered cables suspended from the 
structure. The longest circuit is about 
nine and one-half miles, and the con- 
ducting cable runs from 5 to 120 pair. 
Underground cables run across the city 


pair yard for a portion of the elevated 
system, and adjoins one of the company’s 
substations. 

Fig. 1 shows the switchboard, which is 
of the common battery, double super- 
visory, multiple type, and which is 
Aquipped with six operators’ positions. 
The ultimate capacity of the board is 
600 lines, about half of this number being 
used at the present time. ‘There are 
fifteen plugs to each position, with a full 
complement. of supervisory signals, and 
combination ringing and listening keys. 
Each position has a cam by which the 
head sets on each position are connected 


together. ‘The switchboard is of mahog- 


made, and this equipment acts both as a 
monitor’s and wire chief’s desk. 

Fig. 3 shows the power plant of this 
installation, and Fig. 4, the storage bat- 
tery equipment. Fig. 5 shows the wiring 
plan of the back of the board. Every 
piece of apparatus in the power plant is 
duplicated, and the storage battery equip- 
ment consists of a double battery of 
twenty-two cells, making an equipment of 
forty-four cells in all. Current is re- 
ceived from the adjoining substation at 
390 volts, alternating, three-phase, which 
runs a five-horse-power General Electric 
induction motor, direct-connectaéd to a 
Holtzer-Cabot thirty-volt, 300-watt, di- 
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Fig. 1.—MAIN SWITCHBOARD AND Fuse Room, TELEPHONE EXCHANGE, MANHATTAN ELEVATED RAILWAY COMPANY, NEW YORK CITY. 


through Fifty-third street from Third to 
Sixth avenues, and through 110th street 
from Third to Ninth avenues. At the 
Manhattan drawbridge, where the com- 
pany’s railroad service crosses the Harlem 
. River, the conductors are carried in sub- 
marine cables. The entire installation 
was designed by Mr. W. H. Kinlock, who 
is the manager of the exchange. The 
switchboard equipment and power plant 
were installed by the Lambert Schmidt 
Telephone Manufacturing Company, New 
York city, under the direction of Mr. W. 
T. Booth. 

The exchange is located on the second 
floor of one of the company’s buildings 
at Ninety-ninth street and Third avenue. 
This point is used as a terminal and re- 


any, of handsome cabinet construction, 
with the panels all removable for quick 
inspection and easy access. 

The distributing frame is in the same 
room, and back of the switchboard. 
There is no intermediate rack used, all 
the lines from the cable suspended along 
the structure coming through the back 
of the building to the arrester side of 
the distributing frame. From this point 
the lines are jumpered across to connect 
with the distributing leads going to the 
switchboard. 

Fig. 2 shows the relay rack, the distrib- 
uting frame, and a portion of the back 
of the main switchboard. The plant is 
equipped with a standard wire chief’s 
desk outfit, from which all tests can be 


rect-current generator. | Compensators 
are installed for regulating the three- 
phase current, and a double set of Holt- 
zer-Cabot ringers, taking twenty-four 
volts on the motor side from the storage 
batteries, and giving an alternating cur- 
rent at seventy-five volts from the gen- 
erator. As may be seen from the wiring 
diagram, the negative side of both sets 
of batteries is made common. The 
charging current from the motor- 
generators is controlled by two switches 
which engage a common bus, across which 
the current from the charging machine 
divides itself through the two sets of the 
double battery of eleven cells, coming to 
the negative side of the charging gener- 
ator through the common return. The 
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positive discharge leads from the double 
set of cells are connected to a common 
bus, from which current is led to the 
fuse board, the negative side of either 
battery being common. 

The switchboard is built of white 
marble, and is about six feet six inches 
by six feet six inches. At the extreme 
left side is the main switch for control- 
ling the three-phase current from the 
substation, and a wattmeter for deter- 
mining the amount of current used in 
operating the motor-generator. 

In the centre of the board is the large 
switch which controls the common side 
of the battery. On either side of the large 
switch are the two charging switches 
Which connect the positive leads from the 
charging generators to the storage bat- 


Fig. 2.—DistrRinvtion Frame, Revay Racx, 
AND Back OF BOARD, TELEPHONE EXCHANGE, 


MANHATTAN ELEVATED RatLw 


AY COMPANY, 
New York CITY. 


teries. Below these are the switches 
which connect the discharge leads from 
the storage battery to the fuse board. 
There are two voltmeter switches, which 
are used to indicate the voltage on anv 
individual cell, the voltage on the total 
number of cells in circuit, or the voltage 
of the charging generator. A regulator is 
connected in series with each generator 
for regulating the charging pressure, and 
two “I. T. FE.” circuit-breakers, one for 
each charging machine. 

On the left-hand side is a bank of 
small switches for controlling the 
ringers. These switches are so arrange 
that the ringers may be thrown on either 
set of cells. and on to the fuse board. Be- 
sides the voltmeters at either end of the 
board. which are used in connection with 
the voltmeter switch, there are two am- 
meters which measure the current from 
both charging machines, and an ammeter 
in the centre which measures the total 
discharge current from the batteries. 

On the fuse board, which is shown in 
Fie. 1, at the extreme left of the illus- 
tration, cach of the generator leads is 
fused through an incandescent lamp, 
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which is inserted between the generator 
and the point of use. The positive side 
of both batteries and fuse strip for the 
cord circuits is in a vertical position, the 
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station in the Manhattan Railway service 
is equipped with a telephone instrument, 
and the service will be greatly extended. 
It is probable that the telephone service 


Fic. 8.—PowerR PLANT, TELEPHONE EXCHANGE, MANHATTAN ELEVATED RAILWAY COMPANY, 
New YORK Cry. 


common negative being at the back of 
the board. At the bottom of the board 
is the fuse strip for the lamps, jacks, 
transmitters, etc., and immediately to the 


will eventually be substituted for the 
Morse system now more or less in use. 
Telephones are being used for despatching 
and for all sorts of official communica- 


Fic. 4.—Storacr BATTERIES, TELEPHONE EXCHANGE, MANHATTAN ELEVATED RAILWAY 
Company, NEw York Crry. 


right of the fuse board is the retard- 
ation coil rack. 
At the present time there is an avera 


e 
of abont 1,100 calls per day. : 


Each 


tions. With the completion of the Inter- 
borough Rapid Transit system, the ex- 
change will probably be the central of a 
very complete independent service. 


Tl 
Ame 
hee? 
Jun 


June 27, 1903 


THE TWENTIETH ANNUAL CONVENTION 
OF THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 


GENERAL PROGRAMME. 


The twentieth annual convention of the 
American Institute of Electrical Engi- 
neers will be held at Niagara Falls, N. Y., 
June 29 to July 3, 1903, and the meet- 
ings will be held in the convention hall 
of the Cataract House. 

The following programme has been an- 
nounced : 

MONDAY, JUNE 29. 

Institute and President’s Day, 9.30 to 
1. 

Address, President Scott. 

“Institute Branch Meetings, Their Or- 
ganization, Development and Influence,” 
by Calvin W. Rice. 


Maius Ringer 


Fuse Panel 
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“The Storage Battery in Substations,” 
by W. E. Goldsborough and P. E. Fans- 
ler. 

“Notes on the Operation of Railway 
Motors in Service,” by Clarence Renshaw. 

Afternoon, 2.15—Technical tour of in- 
spection of electrochemical and other 
electrical installations operated by Niag- 
ara Falls power. 

Evening—Dance under the auspices of 
Local Committee at Cataract House. 

WEDNESDAY, JULY 1. 

Niagara Day, 9.30 to 1—Power trans- 
mission papers: 

“On the Testing of Electrical Appa- 
ratus for Dielectric Strength,” by P. H. 
Thomas. 

“Choice of Frequency for Very Long 
Lines,” by P. M. Lincoln. 

“Methods of Bringing High-Tension 
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“The Energy Transformations in the 
Synchronous Converter,” by W. S. Frank- 
lin. 

“Commercial Alternator Design,” by 
W. L. Waters. 

Afternoon— Visits to local points of in- 
terest No prearranged programme. 

Evening—“An Exhibition of the 
Hewitt Converter and the Mercury Va- 
por Lamp,” by P. H. Thomas. 

TUESDAY, JUNE 30. 

Electrical Day, 9.30 to 1—Railroad 
papers : 
= “High-Speed Electric Railway Prob- 
lems,” by A. H. Armstrong. 

“Storage Battery Industrial 
motives,” by Frank L. Sessions. 

“Predetermination in Railway Work,” 
by F. W. Carter. 

“Car Run Tests,” by W. E. Goldsbor- 
ough and P. E. Fansler. 

“Some Recommendations Concerning 
Electrical and Mechanical Specifications 
for Trolley Line Insulators,” by Samuel 
Sheldon and J. D. Keiley. 


Loco- 


New YorK CITY. 


Conductors into Buildings,” by C. E. 
Skinner. 

“Y or A-Connection of Transformers,” 
by F. O. Blackwell. 

“The Grounded Wire as a Protection 
against Lightning,” by Ralph D. Mer- 
shon. 

“Tha Operation and Mlintenance of 
High-Tension Underground Systems,” by 
Philip Torchio. 

“Electric Cables for High-Voltage 
Service,” by Henry W. Fisher. 

“The Use of Automatic Means for Dis- 
connecting Disabled Apparatus,” by H. 
G. Stott. 

Afternoon—Trolley trips to Nipgara 
Gorge, Fort Niagara, Brock’s Monument, 
Chippewa. Technical visits to following 
plants: Niagara Falls Hydraulic Power 
and Manufacturing Company; Canadian 
Niagara Power Company; Natural Food 
Company. 

Evening—Entertainment, Catanact 
House, under auspices Local Committee 
and General Committee. 
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THURSDAY, JULY 2. 


Excursion Day, 9.30 to 1—Miscellane- 
ous papers: 

“The Factors which Affect the Energy 
Losses in Armature Cores,” by J. Walter 
Esterline and Clarence E. Reid. 

“Central Station Economies,” by W. E. 
Goldsborough and P. E. Fansler. 

“The Electrical Equipment of a Gold 
Dredge,” by R. L. Montague. 

“The International Electrical Congress 
of 1904,” by Elihu Thomson. 

“The Legalized Standard of Electro- 
motive Force,” by H. S. Carhart. 

“Symbols and Nomenclature,” by Carl 
Hering. 

“A Universal Telegraphic Code,” by G. 
C. Squier. ` 

“The Magnetie Units,” by A. E. Ken- 
nelly. 

“The Cathode Ray Alternating-Current 
Wave Indicator,” by Harris J. Ryan. 

“Some Notes on Certain Underground 
Hoisting Problems on the Witwatersrand,” 
by A. W. K. Pierce. 

Afternoon—Technical excursions to 0l- 
cott Beach, St. Catherines, Lockport, 
Tonawanda substation. 

Evening— [Illumination of Gorge Route. 


FRIDAY, JULY 3. 


Buffalo Day, 9.30 to 1—Jomt meeting 
with the Society for the Promotion of 
Kngineering Education. Papers will be 
presented by the following members of 
the Institute: 

“The Teaching of Physics to Electrical 
Engineering Students,” by W. S. Frank- 
lin. 

“The Problems That Are Facing the 
Electrical Engineer of To-day and the 
Qualities of Mind and Character Which 
Are Needed to Meet Them,” by J. G. 
White. 

“The Proper Qualifications of Electrical 
Engineering School Graduates, from the 
Telephone Engineer’s Standpoint,” by 
Bancroft Gherardi, Jr. 

“The Proper Qualifications of Electrical 
Engineering School Graduates, from the 
Manufacturers Standpoint,” by L. A. 
Osborne. 

“The Education of the Artist in the 
Forces of Nature,” by E. H. Mullin. 

“Engineering English,” by T. J. Johns- 
ton. 

Afternoon—Technical trips to Buffalo, 
Buffalo General Electric Company, Buf- 
falo terminal house. Adjournment of In- 
stitute convention. 

The following committees have been ap- 
pointed : 

Convention Committee — President, 
Charles F. Scott; secretary, Ralph W. 
Pope. 

General Committee—George F. Sever, 
chairman; E. H. Mullin, J. W. Lieb, W. 
S. Barstow, Samuel Sheldon. 

Local Committee—H. W. Buck, chair- 
man, S. N. Whittemore, C. W. Under- 
wood, L. S. Boggs, C. E. Acker, J. C. 
Calisch, De L. Rankine, H. V. Alverson, 
J. E. Montague. 

Transportation Committee—E. H. Mul- 
lin, chairman, E. B. Katté, L. S. Boggs, 
assistant to secretary, G. A. Wardlaw. 


Digitized y Google 
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Electrical Patents. 

Mr. Albert N. Connett, of London, 
England, has obtained two patents in this 
country on improvements in electric rail- 
ways, and has assigned both to the Gen- 
eral Electric Company, of New York. 
One of the inventions relates to electric 
railways of the conduit type, wherein the 
conduit is any suitable enclosure for pro- 
tecting the electric conductors which sup- 
ply the vehicle motors and wherein a col- 
lector or plow which is suspended 
from the vehicle extends through a slot 
in the upper portion of the conduit and 
makes electrical contact with the con- 
ductors in the conduit. The invention 
consists in means for moving a portion of 
the enclosure in order that when neces- 
sary the plow may be removed therefrom. 
The slot through which the collector ex- 
tends into the conduit is necessarily very 
narrow in order to prevent vehicle wheels 
and other objects from entering it, and 
hence the shank of the plow must be very 
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narrow in order to have free movement 
within the slot. Furthermore, it is nec- 
essary that contact-shoes or current-col- 
leting mechanism on the lower portion 
of the plow within the conduit should be 
of considerable size in order that they 
may be successfully operative. Hence it 
will be evident that the plow can not be 
raised or lowered through the slot and 
that some means must be provided for 
temporarily removing a portion of the 
upper wall of the enclosure or of 
widening the slot. Usually a plow 
is attached to the car in the car-barn, 
where the car is located over a large hole 
or open portion of the conduit; but there 
are several reasons why it is desirable or 
necessary to provide means out on the 
road for removing the plow from the con- 
duit. The chief of these occurs in the 
combined urban and suburban roads 
where the conduit system is used within 
the city limits and the overhead line is re- 
sorted to in the suburbs, the cars being 
adapted to receive current from either 
system. In this case it becomes necessary 
to remove the plow from the conduit 
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when the end of the conduit system is 
reached and to lower the plow into the 
conduit on the return trip, when the end 
of the overhead system is reached. In 
other cases it may be desirable to remove 
a damaged plow from a car without first 
pushing the car to the barn. These diffi- 
culties have previously been recognized 
and have usually been overcome in prac- 
tice by stationing a workman at the end 
of the conduit, who, when the car came 
to a stop, would make the necessary 
changes, which in some cases consisted in 
ramoving the plow from the car. In a 
railway equipped with the present im- 
provements, however, it is not necessary 
for any one to descend into the conduit 
nor to work beneath the car. The ap- 
paratus is such that the motorman or 
conductor can from the car platform, in 
a manner similar to which a road-switch 
is operated or from a position in the road- 
way alongside the car, actuate the mech- 
anism which controls the conduit cover 
or covers to move the latter, so that the 
conduit plow may subsequently be re- 
moved from or lowered into the conduit 
in any suitable manner. The structure 
comprises covers arranged to close an 
enlargement in the conduit slot and sup- 
ported on double links, which when oper- 
ated raise the covers, and at the same 
time separate them sufficiently to permit 
the passage of the plow. The levers are 
connected by vertically disposed links 
with cranks attached to a rock shaft, 
which shaft is journaled transversely of 
the track and beneath the conduit. This 
rock shaft has counterweights and is pro- 
vided at one end with a crank arm having 
an adjustable link connection with an 
actuating lever disposed at one side of the 
track. To open the conduit, therefore, it 
is only necessary to swing the exposed end 
of the actuating lever in one direction, 
thereby rocking the shaft and raising the 
covers. The other plan relates to the 
means for raising and lowering the plow 
after the conduit has been opened. In 
normal operation, this plow is suspended 
from the car by a chain at such an eleva- 
tion that its contacts or shoes can engage 
with the working conductor rails. Means 
are provided at the side of the car whereby 
the chain can be controlled. The motor- 
man having removed his controller handle 
may use it to operate such means to raise 
or lower the collector. Angle-irons are 
suitably secured to the truck-frame to en- 
gage the fore and aft portions of the col- 
lector, and thus prevent independent 
longitudinal movement of the same with 
respect to the cars. Guides are also 
mounted upon the truck-frame to engage 
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the collector shoes when the collector is 
raised, and thus maintain the shoes in a 
central position to prevent them from 
catching on the guides. A suitable pulley 
is journaled upon the frame above the 
collector or plow and conetitutes sup- 
porting means for the latter, a chain 
passing over the pulley and beneath a 
guide-wheel journaled upon a stationary 
portion of the track. Arranged trans- 
versely beneath the car is a worm-shaft 
on which is mounted a traveling nut, and 
to this nut is secured a wheel over which 
the supporting chain passes, the end of 
the chain being secured to a suitable sta- 
tionary support. It will therefore be un- 
derstood that when the motorman’s con- 
troller handle is placed on the outer end 
of the worm-shaft and the handle turned, 
the nut carrying the wheel will be moved 
along the shaft and the chain will thus 
he raised, consequently elevating the con- 
duit, which has first been opened to per- 
mit its withdrawal. When the collector 
has nearly reached its raised position, the 
shoes engage the inclined guides and will 
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maintain them in a central position. A 
spring-operated latch is employed to en- 
gage the nut and prevent its return under 
the weight of the collector. This latch 
is released by the hand when it is desired 
to again lower the plow. In systems of 
this character, it is essential that the elec- 
trical connections of the collector, which 
has been withdrawn from its operative 
position, should be broken and that the 
electrical connections of the collector 
which are substituted should be made at 
that time. This has heretofore been 
accomplished by hand, but the inventor 
has devised means by which these changes 
are made automatically during the opera- 
tion of raising and lowering the collector. 

A new system of mounting and wiring 
electrical apparatus on motor cars has been 
devised by Mr. George Gibbs, of New 
York, N. Y., who explains his invention 
as follows: The present invention relates 
to an improved system for installing elec- 
trical apparatus on electric motor cars, 
and it concerns itself not only with the 
proper mounting of the apparatus men- 
tioned, but also with the wiring of the 
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car and apparatus, the whole being de- 
signed to protect properly the car itself 
and the eleatrical apparatus from fire or 
other dangers due to the formation of 
electric arcs under conditions as they now 
exist. Insufficient attention has hitherto 
been paid to the proper wiring of motor 
cars and the proper installation of elec- 
trical apparatus generally from the stand- 
point of fire protection. Dangers are 
liable to arise even with the most careful 


attention to the installation of the wiring ` 


and apparatus, and for this reason one 
feature of my invention is concerned with 
the proper construction of the car itself. 
The remaining novel features of the in- 
vention reside in properly locating the 
apparatus and the wires and properly in- 
stalling, insulating and protecting them, 
with the ultimate view of protecting the 
cars as well. The best location for the 
apparatus, including the wires, the cir- 
cuit-breakers, the fuses and the like, is 
underneath the car body. To protect and 
insulate the wires and apparatus, they are 
coverid as far as possible with a sheath- 
ing or envelope of some good insulating 
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and = fire-protecting material, such as 
transite, eleetrobeston, uralite or other 
asbestos compound, and are separated with 
their covering, by an air-space from all 
the inflammable or metal parts of the car, 
not only for the purpose of minimizing 
the danger of the are coming into contact 
with the wooden or metal portions of the 
car, but also in order to permit the are 
to be dissipated without the concentra- 
tion of its heat upon any one spot, which 
is a danger that always exists when the 
wiring is run close to the inflammable or 
metal parts of the car or is confined, say, 
within an insulating tube which itself 
rests against or close to such metal or in- 
flammable portions. Tha inventor does 
not rely solely upon the use of a sheath- 
ing of fire-resisting materials to protect 
the car from the effects of an arc when 
a wire is broken, knowing that a powerful 
electric. are concentrated) upon a small 
portion of such a sheathing will eventually 
dissipate the fire-resisting material of the 
sheathing and endanger the neighboring 
parts of the car, and he provides for the 
dissipation of the arc and tha further 
protection of the car by surrounding the 
sheathing of fire-resisting material with 
a considerable air-space. Moreover, he 
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places underneath the car bottom, bce- 
tween it and the wiring, a sheet of good 
fire-resisting material—such, for example, 
as that described above—this sheet being 
permanently attached to the car bottom 
and being secured, as far as possible, as 
an unbroken sheet under the entire sur- 
face of the car. This sheet may be se- 
cured in any suitable manner, as by nails 
or screws, to the car sills, bridging, ete. 
He may construct the car with a double 
floor having its two parts separated by a 
fire-resisting sheet, or place such a sheet 
directly under the floor of a car provided 
with a single flooring. In either case, or 
whatever the character of the floor may 
be, an air-space is left below the floor and 
an enclosing sheet or lining of fire-resist- 
ing material below the car is provided. 
Thus he may apply the enclosing sheet or 
lining to a car of metal, such as steel, 
the purpose then being to prevent any 
arcing against the metallic portions of the 
car. 


saps owas 
A New Annunciator System. 

A new annuneiator system has been de- 
signed by Herr von R. Dachsel, with the 
idea of reducing the number of circuits 
required, and which is deseribed in the 
Elektrotechnischer Anzeiger. With the 
ordinary system each button requires one 
independent wire, though many may be 
grouped together on a common return. 
In the new arrangement two or more re- 
turn circuits are used. The buttons are 


then grouped so that those having the- 


same return circuit are connected to sepa- 
rate outgoing circuits, and those on the 
same outgoing circuits are connected to 
separate return circuits. Thus, supposing 
there are four buttons, four lines are re- 
quired, two outgoing and two return. 
There is an annunelator drop in each cir- 
cuit. Those on the outgoing circuits show 
numbers, those on the return showing 
colors. ‘hus, if button No. 1 is pressed, 
a drop falls showing two numbers, 1 and 
2, on different colored backgrounds. A 
second drop opens, showing one color, in- 
dicating that that number having the same 
colored background as the second drop is 
the number of the button which has been 
pushed. The system here outlined is the 
simplest form, as a combination of three 
or more numbers to a drop, or three or 
more colors, enables a further saving of 
wire to be made. 


German electrical interests are peti- 
tioning the government officials to ar- 
range in making a new commercial treaty 
with Rusia for lower duties upon Ger- 
man electrical supplies. At the present 
time about 20,000,000 marks’ ($4,760,- 
000) worth of electrical goods is exported 
to Russia from Germany annually, and 
the amount is increasing from year to 
year. 
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The Committee on the Organization 
of the International Congress 
of Electricity. 

The International Congress of Elec- 
tricity will be held during the week be- 
ginning September 12, 1904, at St. Louis, 
Mo., at the Universal Exposition. This 
period—September 12 to 17—immediately 
precedes the week of the Congress of Arte 
and Sciences, which will be a notable 
gathering of scientists, eminent in all 
departments, who will gather from all 
parts of the world. It is stated that ad- 
vices from abroad indicate that from 400 
to 500 electrical engineers will be in at- 
tendance at the congress. The American 
Institute of Engincers, the 
American Electrotherapeutic Society and 


Bleetrical 


the National lectrice Light Association 
have thus far decided to hold meetings in 
St. Louis in conjunction with the Inter- 
national Congress of Hlectricity during 
this week. 

On the recommendation of Howard J. 
Rogers, the director of congresses, Presi- 
dent Francis has appointed the following 
Committee on Organization to promote 
the congress, issue the invitations and 
prepare the official programme: 

President—Ehhu Thomsen, of Swamp- 
scott, Mass. 

Vice-presidents— Professor H. C. Car- 
hart, University of Michigan; C. F. Scott, 
Pittsburg, Pa.; W. E Goldsborough, Pur- 
due University, and Dr. W. S Stratton, 
Washington, D. C. 

eneral seeretary—Dr. 
nelly, Harvard University. 

Treasurer —W. D. Weaver, New York 
city. 

Advisory Committee—B. J. Arnold, 
Chicago; B. A. Behrend, Cincinnati; 
C. S. Bradley, New York; J. J. Carty, 
New York; A. H. Cowles, Cleveland; 
Professor F. B. Crocker, New York; Dr. 
L. Duncan, Boston; H. L. Doherty, 
Denver; R. A. Fessenden, Norfolk; W. J. 
Hammer, New York; C. Hering, Phila- 
delphia; L. B. Stillwell, New York; C. P. 
Matthews, Purdue University; R. D. 
Mershon, New York; K. B. Miller, Chi- 
cago; Dr. W. J. Morton, New York; Dr. 
E. L. Nichols, Cornell University; Pro- 
fessor R. B. Owens, McGill University 
(Montreal); Dr. F. A. C. Perrine, Pitts- 
field, Mass.; Professor M. I. Pupin, New 
York; Professor J. W. Richards, Lehigh 
University; Professor H. J. Ryan, Cor- 
nell University; William Stanley, Great 
Barrington, Mass. ; Professor C. P. Stein- 
metz, Union College, and A. J. Wurts, 
Pittsburg. 
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Motor Cars for Delivering Freight. 

This article first discusses the use of 
detachable motors for drawing vans, and 
takes the stand that this service is not 
satisfactory, because this arrangement is 
more difficult to guide, particularly on 
restricted roads, and also because the mo- 
tor would gain no added adhesion due 
to the load, and, unless made very heavy, 


would not be able to ascend grades. The 
article then discusses the showing made 
by a type of English steam wagon. The 


wagon has a capacity of from four to five 
tons. It is about eighteen feet overall, 
four or five feet being taken up by the 
machinery. It is not thought suitable 
for light service, and at the present time 
it is not deemed possible that a motor- 
driven vehicle can compete with horses 
for this work. <A van of this kind will 
cost, at the outside, not more than $3,500. 
The expense of operating for one year is 
estimated as follows: 


Interest on the capital at 4 per cent........... $140 

Depreciation and maintenance at 10 per cent. 650 

Wages of driver....... he hase! Gahan Qe ceaereens 455 

Wages of Assistant. ....essssssoesesssossosesose g25 

CORE. o cence eedewesedes GNET AATRES 

Oil and 8toreS.......ssssesssssssossssssesecsoes 75 
Making atotalof .. ...... ccc eee eee $1,405 


The vehicle may be expected to take 
a load of four tons out a distance of 
fifteen miles, and return an equal dis- 
tance with a load of three tons, and it 
will do this five days per week for fifty 
weeks, allowing a fortnight for thorough 
overhauling. This work amounts to 525 
net ton-miles per week, or 2,625 net ton- 
miles per year, and therefore the total 
cost of carrying one ton one mile will be 
about 7.2 cents. This figure, it is stated, is 
very liberal, as wagons of this type are 
now operating at a cost of not more than 


four cents per ton-mile.—Abstracted 
from the Railway News (London), 
May 30. 


# ~ 
Crystallization in an Electric Field. 


A crystal, when placed in a magnetic 
field, sets itself so that the direction of its 
greatest dielectric constant lies along the 
field. This fact suggested to Herr von 
W. Schmidt that possibly an electric field 
might have some effect upon crystals as 
they are formed from a solution, and he 
here describes an experiment undertaken 
to test this idea. The solution used was 
sulphur in carbon disulphide. This was 
placed in a glass vessel closed by an air- 
tight wooden cover. 
pieces of brass-foil placed parallel and con- 


The electrodes were ’ 
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nected by wires passing out through glass 
tubes to an influence machine. A third 
tube was carried to an exhaust pump. 
The potential difference was maintained 
at about 40,000 volts. The solution used 
was not saturated at the beginning of the 
experiment. After the experiment had 
progressed for something over half an 
hour, crystals were noticed on the back 
of the anode. After one hour crystals 
were formed also on the front of the 
anode, but in smaller number than on the 
back; and an hour later, they were no- 
ticed forming on the wall of the vessel be- 
hind the anode plate. These crystals were 
formed in the neighborhood of the anode 
only, and not on the cathode, but they 
showed no orientation. The phenomenon 
may be explained by assuming that sul- 
phur crystals at the moment of forma- 
tion have a negative character. They 
would then be driven away from the 
cathode.—T'ranslated and abstracted from 
the Physikalische Zeitschrift (Leipsic), 
June 1. 


# 


The Application of Electricity in Spinning 
and Weaving Mills. 

An interesting application of the elec- 
tric drive in spinning and weaving mills 
is here described by M. A. Grangé. The 
mills of Messrs. David Adhemar & 
Maigret had an electric lighting installa- 
tion, and when it was found necessary 
to extend the mills, it was decided to use 
the motor drive. The lighting system 
was a continuous-current series arc sys- 
tem, and it was thought desirable to re- 
tain this machinery. This generator was 
driven by a steam engine, but the com- 
pany had also a small water power. It 
was decided to use three-phase induction 
motors for driving the machinery. For 
this purpose a three-phase alternator, 
with an output of 280 horse-power at 500 
volts, was installed. To obtain the power 
necessary to drive this machine a second 
evlinder was added to the old engine, 
converting this into a compound engine. 
A 100-kilowatt double-current generator 
was installed, driven by a turbine; and a 
storage battery equipment with an out- 
put of 300 ampere-hours was added. The 
latter is used to run the lamps during 
the might, and in starting up. One of 
the disadvantages of the motor drive was 
thought to be the necessity of starting 
motor independently. To avoid 
this, the motors, which are of the induc- 


each 


tion type with squirrel-cage winding, 
are left connected to the circuit at all 
times. When the plant is started in the 
morning, the generator is excited from 
the battery, and then the engine is 
started. As this speeds up, it brings the 
motors up with it. As it would seldom 
be necessary to start a single motor, the 
disadvantage of having to stop and re- 
start the entire plant, should this be 
necessary, is slight. The batteries are 
charged from the double-current gen- 
erator, Which also furnishes current for 
the are lights, and, through transformers, 
power for running the motors in the re- 
pair shops when the main generator is 
shut down.—Translated and abstracted 
from lElectricien (Paris), May 30. 
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A New Surface-Contact System. 


The General Electric Company, Lim- 
ited, of London, England, has developed 
a surface-contact system which is designed 
to meet the requirements of city traction, 
where the overhead trolley is not permis- 
sible and where a conduit system would be 
prohibitive on account of the cost. Cur- 
rent is distributed by means of contact 
buttons placed between the rail, and pro- 
jecting five-eighths of an inch above the 
head of the rail. There are two series of 
these buttons, one for supplying the cur- 
rent to the motors, and the other for 
operating the automatic switches. The re- 
turn current is carried by the rails. The 
contact switches consist of solenoids at- 
tracting iron cores. The core carries at 
its lower extremity three carbon blocks 
which make contact, when the core is 
raised, against three brass terminals. One 
of these is connected to the supply mains, 
and the other two to successive contact 
buttons which supply the current to the 
motors. The car carries two skates, of suffi- 
cient length to span the distance between 
two successive contacts. ‘The car also 
carries a small accumulator set for start- 
ing. The system operates as follows: As 
the car moves, one skate is in contact with 
a positive contact, and the other with a 
negative. Current is then supplied through 
the automatic and the positive skate switch 
to the motors, then through the other 
skate and the negative contacts to the 
operating solenoid, and thence to the rail. 
As the car moves, the negative skate comes 
in contact with a second negative contact. 
The motor current is then divided bce- 
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tween the coil of the switch which has 
been in operation and that of the next 
switch. The latter is closed, and thus places 
the next positive contact in communication 
with the feeder. As the car moves and the 
negative skate leaves the negative con- 
tacts, the circuit is opened and the switch 
falls by gravity and breaks the circuit at 
that point. To avoid binding, the movable 
core is sheathed with brass and moves 
loosely within a brass tube. The auto- 
matic switches are grouped in vaults at 
intervals of about 300 feet along the line. 
Except for the addition of the skates and 
the small accumulator and, means for 
charging this, the car equipment does not 
differ from the standard series parallel ar- 
rangament.—A bstracted from Engincer- 
ing (London), May 29. 
# 
Induction Phenomena of the Mercury Arc in 
a Magnetic Field. 

Herr J. Stark has studied some inter- 
esting phenomena observed in a peculiar 
form of mercury vapor lamp. The shape 
of the lamp used was a rather long curved 
tube, to the centre of which was attached 
a condensing chamber. When the arc is 
started, the temperature of this condens- 
ing vessel is less than that of the tube, and 
condensation of the mercury vapor begins 
to take place. At first an ellipsoidal 
glow appears, which becomes a striated 
column of glowing vapor, and, finally, a 
uniform, intense, reddish, luminous 
stream. Where this column approaches 
the fluid mercury in the bottom of the 
condensing vessel it spreads out into the 
form of an inverted mushroom. When 
the electrodes of the lamp are heated in 
any way, the mushroom-shaped bottom of 
the ray in the condensing vessel increases, 
showing a more rapid inflow of vapor. If 
one of the electrodes is heated, the ray is 
deflected toward the other side, indicating 
a greater flow of mercury vapor from the 
hot electrode. With a special type of 
lamp, which had platinum electrodes 
fused into the condensing chamber, an 
electric current could be sent through the 
column of vapor. When one of these elec- 
trodes was coated with mercury, the 
other being bare, there was a difference of 
electromotive force between the two. By 
setting up a magnetic field normal to the 
plane of the electrodes and to the direc- 
tion of the column of vapor, a difference 
of potential was established between the 
two electrodes. Knowing the strength of 
the field, and measuring the difference of 
potential, the author was enabled to cal- 
culate the velocity of the column of mer- 
cury vapor. This was shown to be de- 
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pendent merely upon the difference in 
pressure between the condensing vessel 
and the lighting tube. Placing a horse- 
shoe magnet around one end of the lamp, 
the column of luminous vapor was de- 
flected to one side; but where this column 
started from the mercury, at which point 
it burrows down into the mercury, the 
deflection took place toward the other side 
of the tube. ‘The apparent paradox is ex- 
plained by a local difference in tempera- 
ture set up at that point—T'ranslated 
and abstracted from the Physikalische 
Zeitschrift (Leipsic), May 1. 
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The Magnetic Observatories of the United 
States Coast and Geodetic Survey in 
Operation July 1, 1902. 

This article by Messrs. L. A. Bauer and 
J. A. Fleming, gives a quite detailed de- 
scription of the sites selected for these 
observatories, and explains the design of 
the buildings and the apparatus installed. 
There are four observatories, the prin- 
cipal one being at Cheltenham, Md., four- 
teen miles southeast of Washington. 'This 
is the standard magnetic observatory 
where, in addition to the regular observa- 
tory work, all magnetic instruments are 
standardized. The second observatory is 
located at Sitka, Alaska. The third is 
twelve and one-half miles west of Hono- 
lulu, Hawaii; and the fourth, at Baldwin, 
Kan., thirteen miles south of Lawrence. 
A fifth observatory will probably be es- 
tablished in the western states, but the 
site has not yet been selected. It is also 
contemplated to erect a magnetic observa- 
tory in Porto Rico. In selecting the sites 
great care was necessary to secure lo- 
cations free from local magnetic dis- 
turbances, and in sections not likely to be 
encroached upon by electric railways with- 
in the next fifteen years, during which 
time the magnetic survey of the United 
States will be made. In construating the 
buildings it was necessary not only to 
avoid all use of magnetic material, but to 
provide constant-temperature rooms. The 
Cheltenham building, which is the most 
elaborate, consists of two sections, con- 
nected by a corridor. The foundations 
are of marble, obtained in the locality, 
this being found free from all magnetic 
properties. The building, itself, is of 
wood, and consists of four shells. The 
spaces between the outer two and the 
inner two are filled with sawdust, the in- 


termediate space being left free for pas- 


sageway. The ventilating system is very 
carefully designed, and it was found that 
with this construction the mean annual 
range within the room was reduced to 


about one-half a degree Fahrenheit. The 
laboratory is equipped with an Eschen- 
hagen magnetograph, an Adie magneto- 
graph, a Wild-Ebelman earth inductor, 
galvanometers, and other necessary in- 
struments.—A bstracted from Terrestrial 
Magnetism and Atmospheric Electricity 
(Baltimore), March. 
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A Mercury Interrupter for Alternating 
Currents. 

This article by M. G. Davy describes 
the Villard interrupter for obtaining uni- 
directional currents from an alternating- 
current circuit. The action of the appa- 
ratus depends upon the synchronous make 
and break of an oscillating contact dip- 
ping into mercury. The vibrating part is 
a strip of soft iron, placed between the 
arins of the premanent magnet of the 
horseshoe type. Over this strip is slipped 
a coil of wire through which an alternat- 
ing current, taken from the same supply, 
is sent. The effect of this alternating cur- 
rent is to set up an alternating magnetiza- 
lion of the soft iron strip, and to set this 
in vibration. To the end of this vibrat- 
ing part is attached a light rod which 
dips into the mercury. Synchronous 
operation is obtained by a proper phasing 
of the current passed through the coil, 
and suitable damping of the vibrating 
strip. When the damping is sufficient, 
the strip will follow the alternations of 
the flux independently of its own period 
of oscillation. To secure proper phasing, 
a combination of an inductance coil and 
resistances is used. ‘This arrangement 
makes it possible to cause the current 
through the coil to lag behind the electro- 
motive force by any desired amount, and 
since the motion of the vibrating strip 
will lag behind that of the current, this 
motion can be brought into phase with 
the current through the contact. When 
the apparatus is in operation it is neces- 
sary to adjust the reactance and resist- 
ances so that there is no spark when the 
circuit is broken. Curves of the perform- 
ance of this apparatus were obtained by 
means of the Hospitalier ondograph. If 
the load is connected in series with the 
regulating inductance, only one-half 
of the electromotive force wave is util- 
ized. It is possible, however, by the com- 
bination of shunt circuits and inductances, 
to obtain a fairly constant current. In 
charging accumulators, the apparatus is 
adjusted so that the circuit is closed only 
during that part of the cycle in which the 
electromotive force of the circuit is greater 
than that of the batteries. An apparatus 
of this type, delivering ten amperes at 
110 volts, showed an efficiency of ninety- 
five per cent.—T'ranslated and abstracted 
from UIndustrie Electrique (Paris), May 
20. 
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Telephone Pay-Station Development. 

The plan of operating public telephone 
stations with an automatic coin collector, 
by which the central office operator is en- 
abled to collect the cash in advance for 
each conversation, has steadily grown in 
importance from its introduction up to 
the present time. The installation of such 
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TELEPHONE PAY STATION. 


coin-collecting devices has proven very 
profitable to the telephone companies. 
Various phases of the subject of mes- 
sage prepayment in telephone service have 
all come up for experiments by the 
operating telephone companies within the 
past few years, and in each experiment the 
introduction of a coin-collecting machine 
has proven a solution to the problem. 
The machine used is a locked iron box 


MESSAGE REGISTER. 


containing slots for the deposit of coins 
of various sizes, and containing signaling 
devices, by which the deposit of each coin 
announces the deposit and the denomina- 
tion of the coin by a code of sounds under- 
stood by the central office operator, and 
audible to her through the transmitter 
of the telephone set; the deposited coin, 


after giving its peculiar audible signal, 
passes into the locked box, from which the 
accumulated coins are taken by the tele- 
phone company’s representative having 
the key or combination to the lock on the 
box. 

Great progress has been made during 
the past year in the matter of provision 
for the rapid handling of calls for which 
coins are collected in advance of the con- 
versation. 

The Chicago Pay Station Company, of 
Chicago, is now offering rapid service coin 
collectors, in which the operator does not 
wait to secure the connection desired be- 
fore collecting the coin necessary for pre- 
payment of the message; instead, the coin 
is taken at fhe time the called number is 
taken, and the calling party at that time 
deposits the coin in the usual way, thus 
the signal notifying the 
operator of the deposit. In case the party 


producing 


be obtained and the conversation success- 
fully consummated, no further attention 
is given to the collected coin, but if for 
any reason the telephone company is un- 
able to give the service required the 
operator presses a key on the telephone 
switchboard, this enabling her to return 
the last coin deposited in the coin col- 
lector. This method of collecting advance 
charge, which involves no delay to the 
conversation after the party called for 
answers his telephone, is an advantage 
over the method previously generally em- 
ployed. 

With the growth in the use of automatic 
coin collectors there has been correspond- 
ing increase in the use of the message 
register. The message register is a device 
containing a counter and some audible 
signal mechanism, conversation the opera- 
tor requests the patron to “register,” 
which is done by turning the key one 
revolution; this produces the audible 
signal recognized by the operator, and at 
the same time steps the counter forward 
one unit and thus the total number of con- 
versations held is recorded at the end of 
the month, or any given period. The 
mater is read as a gas or water meter, viz., 
the reading of the dials is taken, the 
last previous reading is subtracted and 
the telephone user is billed for the num- 
ber of messages thus shown, at a fixed rate 
per message. This method has grown in 
favor during the past year and particu- 
larly for party lines, where the use of the 
measured rate not only permits the small 
user to obtain correspondingly low rates, 
but also tends to reduce the abuse of party 
lines and thus to make the service more 
satisfactory generally, both to patrons and 
to telephone companies. 


Patented Construction Specialties. 
From time to time objections have been 
raised to the use of wooden brackets on 
brick or stone walls, and efforts have been 
made in many directions to design a sub- 
and 


stantial durable metallic bracket 
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Fics. 1 AND 2.—W ALL BRACKE(8. 


which would be easy of installation, and 
also be moderate in price. The accom- 
panying illustrations show a line of 
specialties which are designated as the 
“Peirce” patented construction special- 
ties, and for which the Illinois Electric 


Fig. 3.—ANcCHOR BOLT. 


Company, of Chicago, Ill., is the general 
sales agent. 

Figs. 1 and 2 show the “Peirce” 
bracket, which embodies an efficient and 
inexpensive method of attaching a glass 
insulator to a piece of bar steel. The 
bracket is made of one-quarter by one-inch 


Bessemer steel, galvanized. fey of 
Oogie 


Digitized by 
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the bar are slightly bent, and act as 
wedges to spread the split pins when these 
are drawn up by screwing the insulator 
on. It is claimed by the manufacturer 
that these brackets are cheap to install, 
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adjustable for any size of arm, and are 
easily put up, affording excellent insula- 
tion. 

Fig. 6 shows the “Peirce” break-arms, 
which are used for breaking a through 


Fie. 4.—HAMMER DRILL. 


and that the cost of labor is very much 
reduced, the maintenance expense being 
almost entirely eliminated. 

Fig. 3 shows the “Peirce” galvanized 
anchor bolt, which has been especially 
designed for fastening these brackets to 
brick or stone walls. However, these may 
be used for any number of purposes, such 
as fastening telephones, porcelain knobs, 
glass knobs, etc., to brick walls. These 
anchor bolts take very little time for in- 
stallation, and will stand a heavy strain; 
while requiring small ‘holes, and making 
a firm and secure fastening. 

Fig. 4 “Peirce” hammer 
drill, and the function of this is for quick 
drilling in brick or stone walls. The il- 
lustration will show very clearly the opera- 
tion of this drill, and the manufacturer 
claims that this possesses more than or- 
dinary merit for this class of work. One 


shows the 


Fig. 5.—UNDER-HANG BRACKET. 


end of the drill consists of a chuck and 
drill for boring, while the other end is a 
hollow punch which is used for expand- 
ing the lead sleeve on the bolt. In an ordi- 
nary brick wall a hole from three-quarter 
inch to one inch deep is made with the 
hammer drill. The anchor bolt is then in- 
serted head first, and by using the punch 
end of the hammer drill the lead sleeve 
is forced back over the expansive head and 
into every crevice of the brick or stone. 

Fig. 5 shows the “Peirce” under-hang 
brackets, which are used for temporarily 
or permanently doubling the capacity of 
cross-arms. These are so constructed that 
with their use the cross-arm is not weak- 
ened with bolt holes. The brackets are 


wire for a series drop, for dropping from 
the end of a route arm, or for a trans- 
position. These are as easily put up as 
the under-hang brackets, and are de- 
signed in the same manner, so that the 
cross-arm is not weakened by the inser- 
tion of bolts. These are adjustable to any 
size of eross-arm. When usad to drop 
from the end of an arm, they leave the 
end-route pin available. The same method 
of fastening the insulators is used with 
the break-arms and under-hang brackets 
as with the brackets illustrated in Figs. 
1 and 2. 

The “Peirce” specialties also include 
angle iron cross-arms, which are so de- 
signed as to present a neat appearance, 
and have great strength. These iron 
cross-arms also occupy but very little 
space on the pole, and do not afford a 
good landing for ice and snow, which 
will also tend to reduce troubles from this 
cause to a minimum. 

A pole-top distributing circle with pole- 
houses is also a part of this line, several 
types of which have been placed on the 
market by this company. A pole set near 
the centre of the block is equipped with 
a distributing circle and pole-house, and 
is fed with either an underground or 
aerial cable. From this one pole the rear 
of every building in the block can gen- 
erally be reached with a straight drop, 
for which twisted pairs of rubber-covered 
Wires are used. 

Fig. % shows the “Peirce” protected 
terminal head, which is used with the 
distributing circles just described. This 
is mounted above the distributing circle, 
with the door opening directly above the 
pole-top and facing the seat on the dis- 
tributor, so that the lineman may easily 
reach any part of his work without chang- 
ing his position. The pole-house is made 
of clear cypress, painted white inside and 
outside. The sides and front form the 
door, which is hinged to the back, and, 
when opened, allows free access to all 
wires and connections. The terminal 
head is made of iron, front and back, with 
fibre sides. The binding-posts by which 
the cable conductors are soldered on the 
inside are mounted upon the outer sur- 
face of the fibre sides. Tubular fuses 
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pass through holes in the inner frame, 
and are screwed to the binding-nuts, af- 
fording firm and secure connections for 
the jumper wires. The fuses are hdld 
firmly in their horizontal position by the 
frame. This inner frame, with a glass 
front, completely encloses the terminal 
head, which is, itself, water and air-tight, 
and fillad with cable compound. Each 
conductor terminal is numbered on the 
edge of the inner frame. 

This line also includes a protected ter- 
minal head which is light and easily in- 


Fic. 6.—BREAK-À RMS. 


stalled. The wiring and filling are done, 
and it is only necessary to splice the line 
cable to the end of a short piece of cable, 
which is furnished with the pole-house. 
These are claimed to be time-savers to 
distribute from or test from, as well as 


Fiu. 7.—PROTECTED TERMINAL HEAD. 


to install. They are furnished fused or 
not fused, but fused terminal heads are 
recommended where distribution is made 
to aerial lines. Where only short rubber- 
covered drop wires are used, this will not 
be necessary. 
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Enclosed Fuses. 

The Electric Appliance Company, 
Chicago, Ill., has secured the exclusive 
sales agency for the new enclosed fuses 
known by the name of “McBride Arkless 
Fuses.” This fuse is of new design, and is 
intended and adapted for use on every 


New Type ENCLosepD Fuses. 
possible fuse link connection. This brings 
it into use wherever an old-style link cut- 
out is in service. 

An illustration herewith shows a fuse 
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soldered to the binding-posts which are 
mounted on a heavy fibre bridge. 

The transmitter cord is so arranged 
that it does not in any way come in con- 
tact with the working parts of the tele- 
phone and is secured on _ binding-posts 
in the base. The receiver and terminal 
cords are connected to these binding- 
posts in the ordinary way. There is in 
the base a ring, upon which is firmly 
hooked both the receiver and the terminal 
cord, thus preventing any possibility of 
any strain being brought to bear on the 
electrical connections. 

The centre stem, upon which the switch 
is mounted, is heavy and substantial and 
securely locked to the base. The base is 
enclosed with a felt-covered steel bottom. 

The entire instrument is built so as 
to withstand a maximum amount of hard 
usage to which desk sets are usually sub- 
ject. 


The Saratoga Limited Train. 
The inaugural trip of the Saratoga 
Limited train over the New York Cen- 
tral & Hudson River Railroad and the 
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in full size. This fuse consists of a 
cartridge, extending from each end of 
which is a copper wire sufficiently long 
to fit any link connection. These fuses 
are made for 125 volts, also for 250 volts, 
with capacities running from three to 
thirty amperes. This fuse is made to 
meet the requirements of the fire under- 
writers, and the company announces that 
many of the important cities in the 
country have approved its use. 


A New Desk Telephone. 

The Century Telephone Construction 
Company, Buffalo, N. Y., has recently 
placed on the market a new desk tele 
phone, which combines in its make-up a 
number of new and excellent features. 
The design is simple and effective, and 
the set being fully nickel-plated makes 
it handsome and pleasing to the eye. 
The prominent feature of this instrument 
is the ease with which the switch can be 
inspected. By turning a lock-nut just 
above the hook it releases the two halves 
of the handle and exposes the entire 
switch without removing the receiver 
from the hook. One half of the handle 
is set on retaining pins in such a man- 
ner that it is impossible for it to turn. 
The other half is firmly locked in position 
by the screwing down of the lock-nut. 

The hook is so arranged that it permits 
of the largest range of action, thus se- 
curing the most efficient make and break 
connections with the springs. The con- 
nections from the switch are made in the 
base of the telephone by being firmly 


Delaware and Hudson Railroad was made 
on Saturday last, a party of newspaper 
men and ladies accompanying Mr. George 
H. Daniels, general passenger agent of 
the New York Central, on the trip. The 
Saratoga Limited is one of the three fast- 
est trains in the world. It left New York at 
1:50 P. M. Saturday, June 20, and ar- 
rived at Saratoga Springs about five 
minutes ahead of its schedule, making the 
fastest trip ever made by this train. It 
was composed of new café, parlor and ob- 
servation Pullman cars, substantially and 
beautifully finished. This train will 
leave New York regularly during the 
season at 3:20 P. M., except on Saturday, 
on which day it will leave the Grand Cen- 
tral Station at 1:50 P. M. 

The cars composing this train are 
among the finest ever turned out by the 
Pullman Company. 

On the inaugural trip it carried the 
Saratoga Limited Club, an organization 
which annually visits Saratoga in this 
manner. The guest of honor was Com- 
mander Robert E. Peary, the well-known 
explorer. The daily and weekly press of 
New York city and Brooklyn, as well as 
Albany and Troy, was very completely 
represented, and among the railroad of- 
ficials who accompanied the party were 
Mr George H. Daniels, general passenger 
agent of the New York Central & Hudson 
River Railroad; Mr. Charles J. Laing, 
secretary to Mr. Daniels; Mr F. J. Wolfe, 
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assistant general passenger agent of the 
New York Central; Mr. J. W. Burdick, 
general passenger agent Delaware & Hud- 
son Company; Mr. A. E. Brainard, gen- 
eral agent of the New York Central at 
Albany; Mr. V. V. Beard, assistant gen- 
eral eastern passenger agent of the Cen- 
tral; Mr. J. E. Root, advertising manager, 
and Mr. J. T. McKee, superintendent of 
the dining service. 

On Saturday evening the annual meet- 

ing of the Saratoga Limited Club was 
held in the parlors of the United States 
Hotel, and the proceedings were of a 
very entertaining nature. It was presided 
over by President Daniels, who made a 
witty opening address, which was followed 
by the reports of the secretary, Louis 
Wiley, and the treasurer, Charles W. 
Price. The election of officers, for which 
a special ballot had been prepared, amus- 
ingly describing each candidate, fol- 
lowed, and the following gentlemen were 
unanimously clected: President, George 
H. Daniels ; vice-president, William Berri; 
secretary, Louis Wiley; treasurer, Charles 
W. Price. Executive committee: J. W. 
Burdick, C. F. Smith, William Berri, John 
A. Sleicher, Pomeroy Burton, J. Arthur 
Seavey, H. T. Gunnison, T. E. Niles, H. 
J. Wright and Arthur A. Parks. Official 
poets: W. J. Lampton and R. K. Munkit- 
trick. 
Commander Peary was invited to ad- 
dress the club, and obliged with an in- 
tensely interesting description of his trav- 
els and adventures in searching for the 
North Pole. He was elected the first 
Honorary Member of the club. 

The return trip was made Monday 
morning. En route, resolutions of ap- 
preciation of the courtesy of the railroads 
and of the United States, Grand Union, 
American and other hotels of Saratoga 
were adopted. 

Mr. J. E. Root, advertising manager 
of the New York Central, met with an 
accident on Sunday morning, slipping 
and falling against his bathtub in such a 
way as to break his left collar-bone. While 
the accident was quite painful, the break 
was not a bad one, and Mr. Root expects 
to be out again in a few weeks. Mr. 
Daniels provided him with a special car, 
and he returned to New York city from 
Saratoga on Sunday afternoon. 

Saturday, June 20, was the fiftieth an- 
niversary of Mr. J. W. Burdick, the gen- 
eral passenger agent of the Delaware & 
Hudson, and also the twenty-fifth anni- 
versary of his association with that road, 
and was the occasion of many congratu- 
lations to Mr. Burdick and a presenta- 
tion to him by his office associates. 

As this meeting of the club was its fifth 
anniversary, during which time Mr. 
George H. Daniels had been president, a 
very handsome wooden chair was pre- 
sented to him by the club. Mr. H. D. 
Vought made the presentation speech, 
which was responded to by Mr. Daniels. 
both addresses being received with much 


applause. 
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The Francke Four-Ported Engine. 

The Francke engine is a vertical en- 
gine with two cylinders set side by side. 
Both pistons are single acting and are, 
therefore, built as trunk pistons and the 
connecting rods are fastened to them di- 
rectly by a pin. The pistons, which act 
as cross-heads, are made very long in or- 
der to properly provide for the lateral 
pressure from the rods. 

The valve, which serves both cylinders, 
is located between them, and takes the 
form of a vertical hollow cylinder mounted 
upon and rotated by a shaft which is bevel 
geared to the crank-shaft. This shaft ex- 
tends up through the cylinder-head cast- 
ing and drives a centrifugal ball governor 
which is mounted directly upon it, mak- 
ing the valve and governor one integral 
part. 

The arrangement of ports is such that 
a perfect four-valve steam distribution is 
obtained with the use of but a single valve 
and the economy due to four-valve steam 
distribution is brought down to small 
units, while yet retaining the simplicity 
of the slide valve; in fact, the valve and 
valve setting are stated to be simpler than 
a slide valve. 

The distinctive feature of the engine 
is a very simple valve which rotates con- 
tinuously, is perfectly balanced on all 
positions and with which the following 
various steam distributions are obtained, 
viz. : 
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The valve may be set to give constant 
lead, release and compression and each 
one of these functions may be set at any 
point of the stroke, entirely independent 
of each other, and the cutoff under the 
control of the governor will be entirely 
independent of all and any of the other 
functions of the steam distribution; a 
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valve so set will give the same steam dis- 
tribution as a Corliss valve motion with 
the additional feature that the release and 
compression may be set at any point of 
the stroke independent of each other. 
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stant. The lead also may be made to in- 
crease as the load grows lighter and de- 
crease as the load grows heavier, in any 
desired ratio, without changing the 
variation in the compression; and the 


Four-PORTED VERTICAL ENGINE. 
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The valve may also be made to give a 
varying compression under varying loads. 
the compression increasing as the load 
gets lighter and decreasing as the load 
grows heavier, and the varying compres- 
sion may be made small or great, as de- 
sired, without in any way changing the 
release or lead, which may be kept con- 


variation in the lead and compression 
may be made to occur in different ratios 
or to begin at different times, and none 
of these changes will effect the release, 
which may be kept constant or may be 
also made to vary if desired. 

Arbjtrarily fixing the compression at 
any desired point makes it possible to get 
a proper cushion for any desired rotative 
speed; the compression can be fixed for 
a piston speed of 600 or even 700 or 800 
feet, or it can be made so light that the 
engine may be run as slow as to just get 
over the centres, and as there is no recip- 
rocating motion except that of the per- 
fectly cushioned pistons, and the engine 
is reliable and durable at very high rota- 
tive specds. The highest piston specds at 
which the engines are rated is very con- 
servative, considering these points, and is 
only 600 feet per minute. 

The only parts of the engine that call 
for special explanation are the valve and 
its related parts. As already stated, the 
valve is tube-shaped with its axis vertical. 
It rotates in a cylindrical bushing which 
is inserted into the chamber between the 
steam cylinders; this bushing has ports 
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cut in it on opposite sides, communicat- 
ing respectively with the interior of the 
two cylinders. The valve itself also has 
ports cut in it, adapted to register at the 
proper period with the ports in the bush- 
ing. The interior of the valve tube fits 
over a prolongation downward from the 
cylinder-head casting. This prolongation 
has a hollow or steam chamber formed 
within it; it is the steam chest, and suit- 
able steam supply ports open outward 
from it; the remainder of the valve cham- 
ber is utilized as an exhaust steam space. 
The tubular valve itself is balanced 
longitudinally, since both ends are ex- 
posed to the exhaust steam. It is also 
balanced vertically, being made so that as 
it rotates the pressure is on it inside and 
outside during admission, expansion, re- 
lease and compression, which occurs al- 
ternately on each side of the valve, bal- 
ance each other and the valve can be 
pushed up and down by hand with 100 
pounds of steam in the engine. 

The admission port in the valve is 
-cut entirely through the tube, so that it 
may connect the opening in the steam 
chest with the ports in the bushing. On 
the outside diameter of the valve tube 
this port is straight up and down, con- 
forming to the shape of the port in the 
steam chest; the edge which is in ad- 
vance during rotation opens for steam 
and is the “lead” edge. 

The governor, seated on top of the 
cylinder-head casting and rotated by the 
vertical shaft, is of the ordinary centrifu- 
gal ball type. It is, however, easier of 
adjustment than the flywheel governor of 
the same type because it is infinitely 
lighter, the balls in the smallest size 
weighing only about three-quarters of a 
pound and the spring being only one- 
half inch in diameter. Ample and con- 
venient means of adjustment are pro- 
vided. The action of the governor raises 
or lowers the vertical shaft when the 
speed of the engine exceeds the proper 
limits. The upper part of the vertical 
shaft on which the valve is carried is so 
connected to the lower part of the shaft 
that it can move a short distance up and 
down. 

If it should be desirable to have a vary- 
ing compression, a valve having the ex- 
haust port inclined is employed. Any de- 
sired amount of constantly increasing 
compression may then be had by simply 
changing the inclination of the port edge 
from the horizontal; it follows that the 
same thing can be done with the lead and 
release. 

The valve is set by loosening the set 
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screw that holds the gear to the vertical 
shaft, putting the engine on centre and 
turning the valve in the bushing when 
the lead, cutoff, release and compression 
can be seen through the ports in the bush- 
ing and set as desired. In the larger en- 
gines the main bearings are oiled by a 
chain taking oil from a reservoir cast in 
the bearing and independent of the crank 
case, the chain always being in sight. 

The subbase is utilized for separating 
the water condensation from the lubri- 
cating oil in the crank case, and an over- 
flow for the water is provided at proper 
level. 

The sale of the engine is exclusively 
controlled by Thomas C. Maxfield, 120 
Liberty street, New York. 

oe ee 
Telephone Extension Circuit-Closer. 

The accompanying illustrations show 
the new model Garton-Daniels extension 
circuit-closer which the Carton-Daniels 
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Company, of Keokuk, Iowa, is placing on 
the market. Asisshown in the illustration 
herewith, this device fastens on the front 
of the magneto box. The bell clapper 
strikes the lever when the telephone bell 
rings, and raises the latch, thus releas- 
ing the shutter. This closes the extension 


TELEPHONE EXTENSION Crrcuit-CLOSER. 


battery call bell circuit until the shutter 
is restored by hand. The small switch at 
the bottom may be used to open the ex- 
tension circuit, so that the extension bell 
will not ring when the shutter falls, if so 
desired. 
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The Varley Duplex Magnet 
Company. 

The Varley Duplex Magnet Company, 
of Phillipsdale, R. I., a suburb of Provi- 
dence, has recently greatly increased its 
manufacturing facilities. Since the com- 
pany moved to Phillipsdale, its growing 
business has required an increase in floor 
space about every six months, and yet it 
was not able to satisfy the demand for its 
product of coil windings and magnets. 
Within a few weeks the company has 
leased, for a term of years, a large factory 
convenient to the American Electrical 
Works at Phillipsdale, which gives addi- 
tional room amounting to some 30,000 
square feet. The company is thoroughly 
equipping the building with modern ma- 
chinery, and installing two gas engines in 
addition to the steam engine now on the 
premises. 

Mr. Richard Varley, the president of 
the company, states that for the past six 
months he has been unable to book half 
the orders which have been sent in, and 
it was this condition that compelled the 
large increase to the company’s manufac- 
turing facilities. In addition to this new 
factory, the American Electrical Works 
has added to the floor space set aside for 
the work of the Varley company over 10,- 
000 square feet. The Varley company can 
now assure its customers that their wants 
will be promptly attended to, and orders 
can be filled hereafter without the delay 
that has been for some time past unavoid- 
able. 


The Annual Meeting of the Society 
for the Promotion of Engineer- 
ing Education. 

The annual meeting of the Society for 
the Promotion of Engineering Education 
will be held at Niagara Falls, July 1, 2 
and 3. The headquarters will be at the 
Cataract House. A number of papers 
have been prepared by men eminent in 
practical engineering and instructors of 
different prominent institutions. On 
Friday, July 3, a joint meeting will be 
held with the American Institute of 
Electrical Engineers. 

ese AAEE 

Five hundred grammes of oil (1.1 

pounds) produce an energy of one 


mechanical horse-power. This would equal 
in continuous effect the efforts of twenty- 
one men. 


The Pennsylvania Railroad tunnel 
under Baltimore, Md., is to be equipped 


with fans operated by electricity. Plans 
have already been submitted to builders 
for estimates. 
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CURRENT ELECTRICAL NEWS 


DOMESTIC AND EXPORT. 


INDIANA TRACTION LINES—Philadelphia and Indiana 
capitalists have organized the Indiana Union Traction Company, 
with a capital of $5,000,000, and a bond issue for the same amount. 
The company will take over the Union Traction Company of 
Indiana under a lease guaranteeing a rental on a graduated scale. 
The leased company has $8,500,000 common and $1,000,000 preferred 
stock. This company recently absorbed the Indianapolis Northern 
Company, and its system includes about 200 miles. Thomas Dolan, 
Randall Morgan and J. L. Jones, of Philadelphia, are interested in 
the company. Mr. George F. McCulloch is president of the cor- 
poration. - 


CHICAGO STREET RAILWAYS LOSE SUIT—The city of Chi- 
cago, in the Supreme Court, has been upheld in its contention that 
it had the right to compel the street railways to lower the tunnels 
under the Chicago ‘River. The case passed upon was a petition for 
a mandamus directed to the West Chicago Street Railway Com- 
pany, which owns the Van Buren street tunnel. The court held 
that the title to a freehold is not put into issue by the pleadings. 
The title is admitted to lie with the company. The question then 
becomes one of obstruction. The Court also held that franchise 
rights are not interfered with, and can not be, in granting the city 
the power to order the tunnels lowered. 


NEW COLORADO POWER COMPANY—A new company with a 
capital of $1,000,000 has been incorporated with headquarters in 
Clear Creek County, Colorado, under the name of the Continental 
Electric Power and Irrigation Company. The incorporators are: 
Warren A. Haggott, William P. Clough, Charles S. Birkins and 
Fred G. Shaffer. The object of the company is to build a large 
reservoir at the head waters of the middle branch of Clear Creek, 
near Empire, and to furnish water power for the mines of Clear 
Creek and Gilpin counties, and to irrigate land in Jefferson, Adams. 
Weld and a number of other counties. The general offices will be 
at Idaho Springs. 


CHICAGO ELEVATED PILANS—The reorganization commit- 
tee of the Lake Street Elevated Railroad, Chicago, has secured 
sufficient securities to warrant its formulating a plan for the finan- 
cial rehabilitation of the property. The plan, so far as it has been 
considered, contemplates an assessment of $10 a share on the stock. 
In connection with the assessment, some securities, either of pre- 
ferred stock or second mortgage bonds, will be given. About 
$6,500,000 is to be raised, and financial interests stand ready to 
underwrite the plan. The greater portion of the money to be raised 
will go toward the retirement or the first mortgage bond issue. 
The proceeds of the assessment and stock are to go into the prop- 
erty, providing for improvements and extensions. 


INTERSTATE ELECTRIC ROAD—Articles of incorporation 
have been filed with the Secretary of State at Lansing, Mich., for 
the Chicago, Michigan & Indiana Electric Railway Company, of 
Benton Harbor. This company is capitalized at $3,000,000. The 
pian is to build an electric railway from Chicago to several points 
in southwestern Michigan. The line will extend from a point on 
the Inidiana state line to Dowagiac, St. Joseph, Benton Harbor 
and Pawpaw, with an extension branch to Kalamazoo and Allegan, 
while the main line will extend along the lake shore into Chicago. 
The building of the new railroad, which will carry passengers, 
mail, general freight and fruit, connecting with the Graham & 
Morton Transportation Company, at St. Joseph, will be commenced 
on August 1. 


MAGNETIC EXPEDITION TO rHE POLE—it is announced 
that the whaling ship Gjoa, with Captain Ammundsen’s magnetic 
North Pole expedition on board, sailed from Christiana, Norway, 
at midnight, June 17. The expedition will first go to King Will- 
iam Land, on the east coast of Greenland, and will then proceed for 
Behring Strait. This expedition will undertake a most important 
task in the interest of the study of terrestrial magnetism. The 
route to be attempted will take the expedition directly across the 


Pole, although it has not been announced that the expedition is de- 
signed to reach this point. Captain Ammundsen, who is a Nor- 
wegian, was the first officer of the Belgica, in Gerlach’s Antarctic 
expedition of 1897-1899. The Gjoa is one of the strongest and best 
vessels of the Arctic fleet. She can be handled by a small crew, 
is fitted with an auxiliary petroleum engine, and is equipped for 
a four years’ stay in the Arctic regions. 


CALIFORNIA INTBRURBAN LINES—lIt is announced that the 
$10,000,000 investment of H. E. Huntington in electric interurban 
lines around Los Angeles, Cal., has proven so profitable that this 
capitalist has decided to carry out a series of plans which call for 
an investment of some $30,000,000. Mr. Huntington originally ac- 
quired the electric road to Pasadena and the incline property to 
Mt. Lowe, and built a new line to Long Beach, a short line to 
Pasadena, with an extension to Alhambra and San Gabriel, and one 
to Monrovia. These are all first-class double-track standard-gauge 
road-beds, with the exception of the original Pasadena line, which 
is to be standardized. Work is now being pushed on similar lines 
to Whittier, and an extension to Wilmington and San Pedro. For 
sixty miles around Los Angeles surveyors are locating new lines, 
and it is stated that roads will soon be built as far north as Santa 
Barbara, and to San Bernardino and Riverside. 


THE DEVELOPMENTS OF RAPID TELEGRAPHY IN GER- 
MANY—A report from Mr. Dean B. Mason, vice and deputy con- 
sul-general, Berlin, Germany, states that a new invention relating 
to rapid telegraphy is undergoing a practical test. The system is 
Known as the Pollak-Virag rapid telegraph, and after a careful 
examination at the Polytechnic Institute at Charlottenburg, it was 
shown to the Emperor and Empress of Germany about the middle 
of last February. it was decided at this time by the chief of the 
German postal system and other influential persons that the new 
system would be given a practical test on the line between Berlin 
and Konigsberg, which is some 710 kilometres (447% miles) long. 
The results obtained with the new system, states the consul, are 
considered most satisfactory, as it has been demonstrated that 
40,000 words per hour can be transmitted under the most varying 
conditions. The Imperial Telegraph Service has decided to investi- 
gate the system on the busy line between Berlin and Frankfort. 
A special writing machine, which is worked in the usual way, 
perforates a strip of paper which is drawn over a roller under 
metallic brushes with great rapidity. The interruptions of the 
current move the membranes of two telephones at the receiving 
station, which write the messages by means of a small mirror. 


ELECTRIC RAILWAYS. 


DECATUR, IND.—The council has granted to the Springfield 
& Fort Wayne Traction Company a franchise through this city. 
The road must be in operation by December 31, 1904. 


DENVER, COL.—The directors of the Cripple Creek & Pike’s 
Peak Railroad have voted to issue $100,000 worth of bonds for the 
erection of the electric road between Cripple Creek and Pike’s 
Peak. 


MARINETTE, WIS.—The Marinette and Menominee street rail- 
way companies have consolidated with a capital stock of $560,000 
The lines may be extended to Escanaba on the north, and to Green 
Bay on the south. 


NEWBURGH, N. Y.—It is now said that the proposed Albany 
and Catskill road will be completed next winter or early in the 
spring of 1904. The road will be constructed at a cost of $1,250,000, 
and will cover thirty-five miles. i 


McKEESPORT, PA.—It is stated that an electric railroad will 
shortly be constructed from McKeesport to Irwin. The road will 
be eight miles in length, and something like $200,000 will be ex- 
pended this summer in its construction. i 


DETROIT, MICH.—Arthur D. Prosser has filed in the office of 
the Secretary of State articles of incorporation of the Huron & 


J44 


Michigan Railway Company, organized with $2,300,000 capital to 
build an electric railroad from Grand Rapids to Saginaw. 


JERSEY CITY, N. J.—At a special meeting of the stockholders 
of the Havana Electric Railway Company it was voted to issue 
$250,000 bonds for construction, equipment and improvement pur- 
poses. This is a part of the $2,500,000 bonded indebtedness that 
the company is authorized to incur. 


MILWAUKEE, WIS.—The Sheboygan & Calumet Electric Com- 
pany has been organized with a capital of $500,000, by Sheboygan 
men, for the purpose of building an electric road to Howards Grove, 
Franklin, Kiel, New Holstein and Chilton. At Chilton it will con- 
nect with the proposed line from Fond du Lac. 


INDIANAPOLIS, IND.—In the office of the county recorder a 
mortgage has been filed by the Indianapolis & Northwestern Trac- 
tion Company to the Knickerbocker Trust Company, of New York 
city, to authorize the issuing of $3,000,000 in bonds by the traction 
company. Five per cent gold bonds are to be issued. 


ALBANY, N. Y.—The Barney Traction Company, which pro- 


poses to build a street railway from the Susquehanna & Buffalo 
Junction to Salamanca and West Salamanca, Cattaraugus County, 
has been granted authority to construct the line by the State Rail- 
road Commission. The company has a capital of $50,000. 


DES MOINES, IOWA—M. E. Springer, of this city, is promoting 
a plan to build an electric railway from Albia to Buxton, Heitman, 
Hocking, Hilton and Hynes. The intention is to ultimately extend 
the lines to Ottumwa, Centerville and Des Moines, touching such 
points as Tracey, Harvey, Bussey and Knoxville, on the way to 
this city. 


LIMA, OHIO—The Western Ohio Traction Company’s line has 
heen completed between Lima and Pipua. With the completion of 
the electric line it is possible for the electric cars to run through 
from Cincinnati to Toledo, the Cincinnati, Dayton & Toledo forming 
the southern connection, and the Toledo, Bowling Green & Southern 
the connection at the Toledo end. 


HOUSTON, TEX.——A local organization has been formed here, 
' headed by W. E. Scott, to build an electric line from Houston to 
Galveston. The city council has been asked for the right of way 
through Houston. The enterprise is to be backed by an English 
syndicate which has pledged $1,000,000. The company is to build 
its own bridge across the bay, and will do a freight as well as a 
passenger business. 


BIRMINGHAM, ALA.-—-The Mansfield Railway, Light and 
Power Company, which purchased the Citizens’ Railway, Light 
and Power Company's plant and property in this city, will expend 
wne sum of $250,000 in improving the local city car lines and Mans- 
field-Shelby interurban trolley line. The improvements to the prop- 
erty will begin at once, and it is expected that they will be finished 
within eighteen months or two years at the most. The company 
has increased its capital stock from $400,000 to $1,000,000. 


DAYTON, OHIO—The stockholders and directors of the Green- 
ville & Union City Traction Company, and the Union City, Win- 
chester & Muncie Traction Company, have completed a consolida- 
tion of the two companies under the name of the Dayton & Muncie 
Traction Company, with a capital stock of $800.000. They also 
authorized a bond issue of $800,000. The following officers were 
elected: President, J. E. Lowes; vice-president, A. Newsalt; secre- 
tary, J. E. Feight; treasurer, W. B. Gebhart. The entire road will 
be completed and in operation January 1, 1904, which will make 
a through line to Indianapolis by way of the Dayton & Northern 
Traction Company. 


HARTFORD, CT.—The Senate has passed a resolution amend- 
ing the charter of the Willimantic & Southbridge Street Railway 
Company. The measure authorizes the corporation to increase 
its capital stock from $50,000 to $150,000. The company proposes 
to construct an interstate railway between Willimantic, Ct., and 
Southbridge, Mass. Its Connecticut charter gives the company 
authority to operate in the towns of Windham, Ashford, Eastford 
and Chaplin. The Voluntown & Jewett City Street Railway Com- 
pany has also been granted a charter. The company, authorized 
to issue capital stock to a maximum of $500,000, is granted a 
franchise in the towns of Voluntown and Griswold and the borough 
of Jewett City. The incorporators are John N. Lewis, George T. 
Briggs and Ezra Briggs. 
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TELEPHONE AND TELEGRAPH. 


ALBANY, KY.—The Gainesboro Telephone Company will put 
in an exchange in this village. 


LONDON, OHIO—The London Home Telephone Company has 
increased its capital stock to $200,000. 


RALEIGH, N. C.—The Marshville Telephone Company, of Union 
County, has been chartered with a capital of $14,500. 


NEW HAVEN, CT.—The Southern New England Telephone 
Company is about to extend its lines to White Hills and Shelton. 


FREEPORT, OHIO—The Belmont Telephone Company has de- 
cided to build a line across the country from St. Clairsville to May- 
nard. 


PAVILION, N. ¥Y.—The Bell Telephone Company has completed 
the construction of a rural line from Pavilion, through Covington, 
to Peoria. 


PEKIN, ILL.—At a meeting of the stockholders of the Citizens’ 
Telephone Company, the capital stock was increased from $40,000 
to $200,000. 


SHELBYVILLE, IND.—A new telephone company has been 
organized at Portland, and will operate in a number of counties, 
including Shelby. 


DURANGO, COL.-—The Colorado Telephone Company has pur- 
chased a site in Trinidad and will erect an exchange and central 
office building in that city. 


FLEMINGTON, N. J.—The Farmers and Merchants’ Telegraph 
and Telephone Company, of Sergeantville, has increased its capita! 
stock from $10,000 to $20,000. 


WINCHESTER, IND.—The Winchester and Eastern Indiana 
Telephone companies have been consolidated. Many improvements 
will be made to the present plants. 


CHATTANOOGA, TENN.—The East Tennessee Telephone Com- 
pany will make extensive improvements to its plant. New switch- 
boards will be installed at a cost of $10,000. 


SCOTTSBURG, IND.—The Jefferson Telephone Company has 
been organized at Madison to operate a telephone line in Jefferson, 
Clark, Scott, Jennings, Switzerland and Ripley counties. 


GIRARDVILLE, PA.—The Carbon County Telephone Company 
will build a trunk line between Tamaqua and Mauch Chunk, con- 
necting with the United lines at Tamaqua and the Consolidated 
lines at the latter place. 


ROCK DALE, WIS.—It is stated that another telephone line 
will shortly be constructed between Rock Dale and Utica, connect- 
ing both places with Madison, Cambridge, Deerfield, Edgerton, 
Stoughton, Janesville and Oregon. 


MERIDEN, C’l.—The work of constructing a new system of 
aerial cable and the rebuilding of telephone lines in this city by 
the Southern New England Telephone Company will cost the com- 
pany in the neighborhood of $10,000. 


DAYTON, OHIO—The Montgomery County Telephone Company, 
of this city, has been incorporated at Columbus with a capital 
stock of $20,000, by Leopold Rauh, Harry C. Kiefaber, John T. 
Barlow, J. D. Artz and Edward Candy. 


UNIONTOWN, PA.—P. A. Johns has constructed two telephone 
lines, one from Pritts to Indian Head, to connect with the Tri- 
State, and the other from Pritts to Trent, to ccnnect with the 
Somerset County Telephone Company’s line. 


ALBANY, N. Y.—The Commercial Telephone Company has been 
merged with the Columbia Telephone Company, of Hudson. The 
capital is $50,000,.and the directors are Edward Charles Getty, of 
Hudson; R. G. Foster, of New Hartford, Ct., and Benjamin F. Case, 
of Canton Center, Ct. 


BARBOURVILLE, KY.—A new telephone company has been 
organized at this place, which is known as the Hyden Telephone 
Company. This concern intends to put in a line from Manchester, 
Clay County, to Hyden, Leslie County. The line will be thirty- 
two miles long, and will run in an easterly direction from Man- 
chester. 


June 2%, 1903 


ELECTRICAL SECURITIES. 


The week just passed shows little progress in stock market de- 
velopments as far as any definite advance in the price of securities 
is concerned. Following the rally of the early part of the week 
there was a rather disastrous break, which was protracted until 
any advance which had been made was practically discounted. It 
would seem from the opinions which are freely voiced, that finan- 
cial people were in for a period of dulness, and with the approach 
of the hot months of the summer, the interest of the speculating 
public is not likely to become a strong factor in shaping the course 
of the market. The monetary situation has seen no important de- 
velopment, and industrial conditions, on the whole, show nothing 
of importance which would tend to stimulate a keener interest in 
speculation. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING JUNE 20, 


New York: Closing. 
brooklyn Rapid Transit................. 57 
Consolidated GaS....... ec ce ec cee te eee 194 
General MlCCUri¢ . cu ae eva mew ewes tan ete 17715 
Kings County Electric.................. 200 
Manhattan Elevated............. 0000 e eee 136 
Metropolitan Street Railway............. 12414 


New York & New Jersey Telephone...... 161 
Westinghouse Manufacturing Company.. 


The Westinghouse Electric and Manufacturing Company has 
declared a dividend of % per cent upon the preferred stock, out 
of the earnings from April 1, 1903, until May 15, 1903, and one of 
134 per cent out of the earnings of the company from May 15, 
1903, to July 1, 1903. A dividend of 1'4 per cent has been an- 
nounced on the assenting and non-assenting stocks. All are paya- 
ble July 10. 


Boston: Closing. 
American Telephone and Telegraph.... 142 
Edison Electric Illuminating............ 240 
Massachusetts Electric.................- 83 
New England Telephone................. 135 


Western Telephone & Telegraph preferred 92 


The earnings of the various subcompanies of the Massachu- 
setts Electric companies are said to be showing an average weekly 
increase in gross earnings of 7 to 10 per cent, although both classes 
of stock have declined from 12 to 15 per cent from the highest of 
the year, and are much below the lowest level reached last year. 


Philadelphia: Closing. 
Electric Company of America............ 84 
Electric Storage Battery common........ 63 
Electric Storage Battery preferred...... 63 
Philadelphia Electric.................. fis 614 
Union: “Traction 0. 0sda 0d os eo Seva 45 
United Gas Improvement........... ‘yee. 88L 
Chicago: Closing 
Chicago Telephone......... aeRO Se 132% 
Chicago Edison Light................... 150 
Metropolitan Elevated preferred.......... 66 
National Carbon common............... 231% 
National Carbon pre:erred.............. 95 
Union Traction common................. 31% 
Union Traction preferred............... 32 


Notice is given by the protective committee to the holders of 
the securities of the Chicago Union Traction Company, the North 
Chicago Street Railroad Company, and the West Chicago Street 
Railroad Company that the time for depositing their holdings 
has been extended for sixty days from June 15. 


PERSONAL MENTION. 


MR. CHARLES A. MOORE, of Manning, Maxwell & Moore, re- 
turned to the city recently after a winter’s rest with his family 
in Palestine. 


DR. J. MOUNT BLEYER, of New York city, is contributing a 
series of articles on “Light” in the current numbers of the Medical 
Examiner and Practitioner. Dr. Bleyer has done some remarkable 
research work in phototherapeutics and electrotherapeutics. 


MR. MARSDEN J. PERRY, of Providence, the president and 
general manager of the Narragansett Electric Lighting Company, 
was a New York visitor last week. Mr. A. B. Lyle, assistant gen- 
eral manager, and Mr. W. C. Woodward, electrical engineer of the 
same company, came with Mr. Perry. 

MR. CALVIN W. RICE, vice-president of the Nernst Lamp Com- 
pany, is on his way to Europe, having been booked for passage on 
the Friedrich der Grosse, which sailed on June 25. Mr. Rice has 
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had several years of hard business campaigning, and will now take 
a well-earned rest. He intends to tour through a number of coun- 
tries during his vacation. 


PROFESSOR S. W. PARR, of the University of Illinois, has 
succeeded in devising a method for the determination of the 
amount of sulphur occurring in coal. Professor Parr has also dis- 
covered a means of arriving at the total amount of carbon in coal 
and other combustibles. This is a matter of the highest im- 
portance to operating engineers. 


MR. O. E. OSTHOFF, who has for some time been engineer of 
the Chicago office of the Electric Storage Battery Company, of 
Philadelphia, has joined forces with H. M. Byllesby in the business 
of consulting engineer, in Chicago, Ill. Mr. Osthoff’s headquarters 
will be at Chicago, where his long residence and great activity have 
brought to him a large number of friends and acquaintances. 


MR. H. H. VREELAND, president of the Interborough Street Rail- 
way Company, New York city, is contemplating a trip to London 
in July. At this time it is expected that Mr. Vreeland will respond 
to an invitation received from the secretary of the Royal Commis- 
sion on London Traffic, Mr. Lyden McCassey, to address that board 
as an expert in city railway practice. On Monday evening, President 
Vreeland was tendered a banquet at the Hotel Savoy by the em- 
ployés of his system. 

MR. THOMAS LOWRY, Mr. W. A. Read, Mr. W. H. Goadby, 
Mr. Clinton Morrison, Mr. John Keane, Mr. C. J. Goodrich and 
Mr. Horace Lowry were elected to the board of directors at the 
annual meeting of the Twin City Rapid Transit Company. Mr. 
J. Kennedy Todd and Mr. A. E. Ames were not reelected. The 
present arrangement of directors now makes it possible to have a 
quorum either in Minneapolis or New York city. The directors 
reelected the old officers. 


MR. L. J. CALLANAN, owner of the schooner yacht Estelle 
which capsized on Long Island Sound recently, has written the 
following communication to the New York Times: “. . It was 
with great pleasure we saw the steam yacht Zara coming directly 
for us as fast as she could come. I think she was alongside of us 
in not more than five minutes after the accident occurred. Her 
boat was lowered at once and we were taken off the side of the 
Estelle, which was about one-third out of the water. My guests 
and myself were received by Commodore Shippy and treated in 
the most hospitable manner, all our wants being attended to 
promptly.” Mr. Callanan concludes: “My most sincere thanks 
are tendered to the boats which came so promptly to our assist- 
ance, and to Commodore Shippy, his guests, and the officers and 
crew of the Zara, who vied with each other in their efforts to 
satisfy our every want.” 


MR. H. M. BYLLESBY has just leased large and commodious 
quarters in the New York Life Building, Chicago, Ill., and expects 
to occupy these on July 1 of this year. Mr. Byllesby has been a 
prominent figure in the electrical field for a number of years, and 
is at present the dominant factor in a rapidly increasing consult- 
ing engineering business. At this time Mr. Byllesby has a promi- 
nent connection with a number of interests, a few of which may 
be enumerated as follows: Consulting engineer of the Hazleton 
& Wilkesbarre Third-Rail System Electric Railroad; vice-presi- 
dent and engineer of the Zanesville Railway, Light and Power 
Company, of Zanesville (this plant is just putting up an extensive 
water power and steam turbine station, enlarging the system, and 
rebuilding the track); engineer representing the financial interests 
of the Columbus, Delaware & Marion Railway Company now under 
construction from Columbus, Ohio, to Marion, Ohio, with a total 
trackage of sixty-two miles; president and general manager of the 
Mansfield Railway, Light and Power Company, of Mansfield, Ohio, 
including the Mansfield-Shelby-Interurban; director and consulting 
engineer of the Freeport Railway, Light and Power Company, of 
Freeport, Ill.; president and general manager of the Venice & 
Granite City Electric and Power Company of Illinois; vice-presi- 
dent and general manager of the Belleville Gas and Electric Com- 
pany, of Belleville, Ill.; vice-president and general manager of the 
Centralia Gas and Electric Company, of Centralia, Ill.; president 
of the Enid Electric and Gas Company, of Enid, Oklahoma Terri- 
tory; consulting engineer of the Shreveport Gas and Electric Com- 
pany, of Shreveport, Iowa. Mr. Byllesby has gathered about him 
a strong staff of engineers and operating men, and the extension 
of his business has made it necessary to secure the headquarters 
mentioned above. 
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INDUSTRIAL ITEMS. 


THE GOLD CAR HEATING AND LIGHTING COMPANY, New 
York city, has brought suit in the United States Circuit Court, 
Northern District of Illinois, at Chicago, Ill., against Mr. Egbert 
H. Gold for alleged infringement of United States Letters Patent 
No. 388,772, for car-heating apparatus. 


THE H. W. JOHNS-MANVILLE COMPANY, 100 William street, 
New York city, has issued a new catalogue descriptive of asbestos 
roofing. This lists a number of standard applications of asbestos, 
as well as special applications, in various parts of the country. 
This catalogue will be sent on request. 


THE C. W. HUNT COMPANY, West New Brighton, S. I., N. Y., 
in pamphlet No. 034 gives a very complete list of industrial rail- 
ways for all kinds of service. This leaflet is well illustrated, and 
will be read with much interest by any one contemplating radical 
changes from old-style methods of handling material in any kind 
of a factory. 


THE WESTERN ELECTRIC COMPANY, Chicago, Ill., has 
issued two handsome bulletins descriptive, respectively, of sewing- 
machine motor equipments and automatic circuit-breakers for 
direct current. Each of these bulletins is illustrated by handsome 
half-tone engravings printed on heavy coated paper, and the illus- 
trations are supplemented by accurate descriptions of each piece 
of apparatus. 


THE DULUTH STOKER COMPANY, Duluth, Minn., has just 
closed a contract with the American Steel and Wire Company for 
eight Duluth stokers of 320 horse-power each. It is the intention 
of the company to manufacture these stokers in Chicago. At the 
present time the company has installations going on at Detroit, 
Mich.; South Chicago, Ill.; Cleveland, Ohio.; Madison, Me., and 
West Superior, Wis. 


J. JONES & SON, 64 Cortlandt street, New York city, will be 
pleased to send on request a new booklet descriptive of “Perfection” 
battery fans. While the opinion prevails to a considerable extent 
that battery fans are more or less toys, this apparatus is claimed 
to be built along the same lines as the larger sizes of fan motors. 
The fan blades are well balanced, the guard is a heavy one, and 
the battery is guaranteed to run, with ordinary use, for at least 
250 hours. 


JOHNSON & MORTON, Incorporated, electrical engineers and 
manufacturers, 44 Whitesboro street, Utica, N. Y., are specialists 
in the manufacture of junction boxes, panel-boards, switchboards 
and switcnes. By confining their product to these lines these 
manufacturers feel that they are bringing before the market a 
material that possesses features of great merit and advantage. 
Special tools have been designed, and a most thorough concentra- 
tion along this line has led to the production of exclusive samples. 
The company will be pleased to send its illustrated literature on 
request. 

THE CENTURY TELEPHONE CONSTRUCTION COMPANY, 
Buffalo, N. Y., is actively engaged in the construction of the Le Roy 
Telephone Company’s plant, at Le Roy, N. Y. There is being in- 
stalled there a 200-line common battery light signal switchboard. 
The power for this exchange is furnished by storage batteries 
which are charged by motor-generators. The company is about to 
complete the building and installation of the central station ap- 
paratus for the Avon Telephone Company, Avon, N. Y. This equip- 
ment is common battery, with visual target line signals. The equip- 
ment is one of the latest developments in telephone apparatus. 


THE LAWRENCE-HALL ELECTRIC COMPANY, Incorporated, 
213 West Fourth street, Cincinnati, Ohio, which succeeded the Hall 
Electrical Supply Company on March 2, 1903, is making rapid ad- 
vances in the development of new business and in the increase of 
old lines. The company makes a specialty of prompt shipments of 
high-grade goods. Mr. Frank D. Lawrence, formerly president of 
the Standard Electric Company, is president and treasurer, and 
Mr. William Albert Hall, formerly president of the Hall Electrical 
Supply Company, is vice-president and secretary. 


WESTINGHOUSE, CHURCH, KERR & COMPANY have re- 
cently sold additional train lighting equipments to the Chicago. 
Milwaukee & St. Paul and the Northern Pacific Railways Company, | 


for service on their special limited trains. The outfit consists of 
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a twenty-five or thirty-horse-power Westinghouse standard verti- 
cal single-acting engine, direct-connected to a direct-current gen- 
erator of corresponding capacity. The units are compact and are 
located in the front part of the baggage car, which location is 
favorable for supplying high-pressure steam directly from the loco- 
motive boiler through flexible piping. The direct-connected steam- 
driven unit possesses many advantages for train lighting service, 
and the majority of troubles, incident to the use of other types 
of apparatus for this service, are avoided. The system is now in 
use on a large number of roads in this country, including the 
Chicago & North Western, Union Pacific, Lake Shore & Michigan 
Southern, and Duluth South Shore & Atlantic. 


THE NATIONAL WIRE CORPORATION, New Haven, Ct., has 
recently entered the field for the manufacture of galvanized tele- 
phone and telegraph wire, cable armor wire, wire rope and wire 
strand. This company has already been successful in securing 
some of the largest contracts for this class of material, and is 
equipped with the latest and most improved machinery for this 
kind of work. The company is owned and operated by the National 
Steel and Wire Company, and is the largest constituent company 
under its control. Tne DeKaib Fence Company and the Union 
Fence Company, of DeKalb, Ill.; the Kansas Steel and Wire Works, 
of Kansas City, Mo.; the Pacific Steel and Wire Company, of Oak- 
land, Cal., and the National Steel Foundry Company, of New 
Haven, Ct., are all allied through the ownership and control of the 
National Steel and Wire Company. The various mills in this 
group produce everything in the wire line, from rods to the finest 
grades of wire rope and iron electrical wires, including also many 
styles of woven wire fence and other wire specialties. The National 
Wire Corporation was originally formed in New Haven in the 
spring of 1899, but its works was entirely destroyed by fire, Feb- 
ruary 3, 1901. Since that time the works has been rebuilt on a 
larger scale. A booklet which the company has recently issued. 
describing its methods and the art of making high-grade telephone 
and telegraph wires, will be sent on request to any one interested. 
‘lhe company is managed by some of the oldest and most ex- 
perienced men in the wire business, who have had connections 
with the most prominent wire producers of the country. Mr. 
Everett B. Webster is managing director, and Mr. Walter H. Seaver 
is sales manager. l 

LEGAL NOTE. 


GENERAL ELECTRIC COMPANY SUED—Despatches from 
Boston announce that S. kK. Van Choate has entered suit in the 
United States Circuit Court against the General Electric Company, 
for an alleged infringement of patents. ‘The complainant sets the 
damage at $50,000,000. Mr. Van Choate alleges that the General 
Electric Company, and each electric railway company in the United 
States that has been in operation before October 16, 1900, have 
infringed upon his inventions in the use of large multipolar dyna- 
mos, and controlling switcnes on the platforms of the cars for vary- 
ing the resistance of the electric currents through or in the coils 
of the motors. It is stated that the company does not regard the 
suit seriously. 

OBITUARY NOTICES. 


MRS. LUCY D. POPE, wife of Henry W. rope, late acting gen- 
eral manager of the Bell Telephone Company, of Buffalo, N. Y., 
died at Buffalo, June 21. The interment was at Great Barrington, 
Mass. 


MR. W. VAN BENTHUYSEN, editorial manager of the New York 
World, died at his home, 120 Buckingham road, Brooklyn, at four 
o’clock Friday morning, June 19. Mr. Van Benthuysen had been 
in declining health for over a year, but at one time it appeared 
that he would ultimately recover, and he had resumed work in 
the World office. Four weeks ago, however, he suffered a relapse. 
Mr. Van Benthuysen was born near Drakeville, Davis County, 
Iowa, on December 1, 1855. His father, Judge William Van 
Benthuysen, of Bloomfield. Iowa, ts still living. Mr. Van 
Benthuysen, has had a brilliant career, starting in California in 
1873 as a compositor. He was the owner of several profitable 
newspapers throughout the country, and was editor of the Leaven- 
worth (Kan.) Press and the Leavenworth 7imes, and managing 
editor of the Chicago Tribune, where he remained for some eight 
years. He came to New York in 1898 to take the position of edi- 
torial manager of the World. Mr. Van Benthuysen is survived 
by a widow, three sons and two daughters. ; 
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